
 

AGENDA 
CITY OF CEDAR FALLS, IOWA 

COMMITTEE OF THE WHOLE MEETING 
MONDAY, DECEMBER 17, 2018 

5:15 PM AT CITY HALL 

 

 
 
 

1. Recognition of Art & Culture Board member Joni Krejchi. 
(5 Minutes) 

2. Greenhill Road Traffic Study update.  
(60 Minutes) 

3. Middle Cedar Watershed Plan update. 
(25 Minutes) 

4. Bills & Payroll. 
(5 Minutes) 
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DEPARTMENT OF COMMUNITY DEVELOPMENT 
 

City of Cedar Falls 
220 Clay Street 
Cedar Falls, Iowa 50613 
Phone: 319-268-5161 
Fax: 319-268-5197 
www.cedarfalls.com 

 
MEMORANDUM 

Engineering Division 

  

  

 

 

 
 
 

 

 TO: Honorable Mayor James P. Brown and City Council    
 
 FROM: Jon Resler, PE, City Engineer 
 
 DATE: December 12, 2018 
 
 SUBJECT: Greenhill Road Corridor Traffic Study – Committee of the Whole 
  Project Number: SY-000-3158 

Final Report, Final Report Presentation, Citizen Letters, Neighborhood 
Meeting Summary 

 
 
Please find attached the Final Report, Final Report Presentation, Citizen Letters, and 
Neighborhood Meeting Summary for the Greenhill Road Corridor Traffic Study for 
review and discussion at the 12/17/18 Committee of the Whole Meeting. The purpose of 
this study was to evaluate the current and future traffic demands for all modes of 
transportation in the Greenhill Road corridor from Hudson Road to Cedar Heights Drive 
in order to develop short and long-range plans for functional lane needs, intersection 
improvements, and pedestrian/bicycle needs. Other areas of focus were future traffic 
demand changes due to new land use development, complete streets considerations, 
and appropriate traffic control for intersections such as traffic signalization or 
roundabouts. Engineering is concluding the discussion recommending that Council 
move forward with approving the study. A resolution would then be brought forward at a 
future Council Meeting.  
 
 
 
 
 
 
xc:  Stephanie Houk Sheetz,  Director of Community Development 
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EXECUTIVE SUMMARY 
The City of Cedar Falls requested a traffic study of the Greenhill Road corridor from Hudson Road to Cedar 
Heights Drive. The study included all public street intersections shown below except for the intersection with 
Iowa Highway 58 which is being studied separately by the Iowa DOT.  
 

 

The purpose of the study is to evaluate the current and future traffic demands for all modes of transportation 
in the Greenhill Rd corridor in order to develop short- and long-range plans for functional lane needs, 
intersection improvements, and pedestrian/bicycle needs. Other areas of focus for the study were potential for 
traffic demand change due to new land use development, “complete streets” considerations, and appropriate 
traffic control for intersections such as traffic signalization or roundabouts.  
  
Public input - A series of three public meetings were conducted to gather feedback and communicate with 
neighbors and interested citizens on the existing and forecasted conditions, and to present alternatives for 
intersection improvements. A summary of the comments received were tabulated based on location of interest 
and subject of the comment.  
 

Intersections (# of comments) 

• S Main St (51) * 

• Overall Corridor (25) 

• Estate/Coneflower (8) 

• Prairie Parkway (8) 

• Orchard (4) 

• Hudson (4) 

• Rownd (3) 

• Oster (1) 

• Algonquin (1) 

Comment subject (# of comments) 

• Roundabout positive  (17) 

• Turn lanes  (11) 

• Pedestrian related (9) 

• Safety concerns (9) 

• Capacity/delay (7) 

• Left turn signals (7) 

• Roundabout negative (5)  

• Right-of-way (4) 

• Ped signal timings (4) 

• Emergency vehicles (3) 

• Sufficient gaps (3) 

• Sunday Traffic (3) 
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Traffic planning and engineering analysis - Work included data collection, safety performance review, 
traffic forecasts, and operations analysis of existing and proposed improvement conditions. 
 
Safety performance for the corridor intersections has been a generally overall good performance with crash 
rates and severity typically under the statewide average for similar urban corridors.  Rownd St was the one 
exception but interim Greenhill Rd left turn lane changes were made in fall of 2017, and those have negated 
left turn crashes so far in 2018. 
 
Continued growth of the community and the Pinnacle Prairie area has resulted in continuous traffic growth, 
and potential for 60-80% more traffic growth over the next 25 years is possible based on land use plans.  This 
results in current daily traffic ranges of 8,000 – 11,000 vehicles per day increasing to 14,000 – 19,000 vehicles 
per day in the future. 
 
Life cycle cost analysis evaluated initial construction cost but also potential safety benefits, value of users 
time, fuel costs, emissions and maintenance.  This chart shows the comparative present value life cycle annual 
cost analysis of the intersection alternatives for a traffic signal or roundabout at the intersections requiring 
traffic control beyond two way STOP. 
 

 

Based on these forecast needs, safety and operation issues, and life cycle cost analysis, the following 
recommendations were developed for the corridor for short term improvement needs as well as long term 
improvements as they become warranted and can be programmed in the City Capital Improvement Program.  
 

Sig = traffic signal Rbt = roundabout 
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Short Term Recommendations 
1. Update vehicle (yellow and all-red) clearance timings at signals 
2. Update pedestrian clearance timings (flashing don’t walk) at signals 
3. Continue sidewalk connectivity of Greenhill Rd on south side with development 
4. Pavement mark and sign south approaches of Algonquin Dr /Ashworth Dr to provide a left turn lane 

and a right turn lane 
5. Reinforce lane designations at the Estate Dr / Coneflower Pkwy, Prairie Pkwy, Orchard Hill Dr, and 

Briarwood Hills Dr / Oster Pkwy with signing and pavement marking  
6. Implement leading westbound Greenhill Rd left turn phase at Prairie Pkwy intersection 

Long Term Recommendations 
Overall intersection improvement recommendations for lane widening and signalization improvements or 
potential conversion of intersection to roundabouts considered safety, operations, and life cycle cost analysis.   
 

Intersection Recommendation Cost 
Opinion Time Frame 

Hudson Rd Signal $1,20,000 5-10 years 

Algonquin Dr Signal $1,000,000 5-10 years 

Ashworth Dr Widen for Turn Lanes $800,000 5-10 years 

S Main St Roundabout 
Balboa RIRO $2,800,000 <5 years 

Estate Dr / Coneflower Pkwy Widen for Turn Lanes $725,000 5-10 years 

Prairie Pkwy Roundabout $2,10,000 10 years 

Orchard Hill Dr Widen for Turn Lanes $700,000 >10 years 

Briarwood Hills Dr / Oster Pkwy Roundabout $1,800,000 >10 years 

Rownd St Roundabout $1,800,000 >10 years 

Green Creek Rd Widen for Turn Lane $600,000 >10 years 

Cedar Heights Dr Roundabout $2,500,000 <5 years 
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1. INTRODUCTION 
The City of Cedar Falls requested Snyder & Associates conduct a traffic study of the Greenhill Road corridor 
from Hudson Road to Cedar Heights Drive. The study corridor intersections are shown in Figure 1. All the 
intersections on Greenhill Rd are included in the study other than the intersection with Iowa Highway 58 (IA 
58) which is being studied separately by the Iowa DOT. The purpose of the study is to evaluate the current 
and future traffic demands for all modes of transportation in the Greenhill Rd corridor in order to develop 
short- and long-range plans for functional lane needs, intersection improvements, and pedestrian/bicycle 
needs. Other areas of focus for the study are potential for traffic demand change due to new land use 
development, “complete streets” considerations, and appropriate traffic control for intersections such as traffic 
signalization or roundabouts.  Public input was included in the study process through a series of three public 
meetings to gather feedback and communicate with neighbors and interested citizens. 
 

 
Figure 1. Study Corridor Intersections 

 
 
2. EXISTING CORRIDOR 
Greenhill Rd is currently a four-lane undivided road throughout the study area. It is approximately 52 feet 
wide (from back-of-curb to back-of-curb) with 12-foot lanes and a 2.5-foot curb and gutter on each side. There 
is a 10-foot shared use trail on the north side of Greenhill Rd throughout the entirety of the study area, and 
there is sidewalk along the south side through most of the corridor.  
 
Of the 11 study intersections, five are currently signalized and the remaining intersections are STOP controlled 
on the side street approaches (two-way STOP controlled or TWSC). The five signalized intersections from 
west to east are Hudson Rd, S Main St, Prairie Pkwy, Rownd St, and Cedar Heights Dr. Figure 2 provides 
aerial photos of each of the study intersections to display their current functional layouts.  
 
There are several unique lane configurations at intersections within this corridor. At S Main St, one of the 
WB through lanes is terminated to create a WB left turn lane, with the second WB through lane reestablished 
west of the intersection. Similarly, at Rownd St, in both the EB and WB directions, the inside through lane is 
terminated in advance of the intersection to create a left turn lane at the signalized intersection. These 
improvements were implemented over the years as a function of safety need for Greenhill Rd left turn traffic. 
It is also worth noting that EB and WB left turn lanes are not provided at Prairie Parkway or any of the TWSC 
intersections. 
 
  

10



 Greenhill Road Corridor Traffic Study | 2 
 

 
 

SNYDER-ASSOCIATES.COM 
V:\Projects\2018\118.0463.01\StudiesReports\Report_2018-12-12_FINALv01.docx 

 
Hudson Rd - signalized 

 
Algonquin Dr – side street STOP 

 
Ashworth Dr - side street STOP 

 
S Main St - signalized 

 
Estate Dr - side street STOP 

 
Prairie Pkwy - signalized 

 
Orchard Hill Dr - side street STOP 

 
Oster Pkwy - side street STOP 

 
Rownd St - signalized 

                               
                             Green Creek Rd – side street STOP 

           
             Cedar Heights Dr - signalized 

Figure 2: Existing Intersections 
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3. CRASH HISTORY 
The crash history of the corridor was reviewed from 2013 through 2017 using reported crash data obtained 
from the Iowa DOT’s iCAT. Crashes were reviewed for overall frequency as well as crash rates calculated 
based on annual average daily traffic (AADT) estimated from turning movement counts at the intersections. 
The review also included the crash severity, crash type, major causes, driver demographics, and time of day 
distribution. This section briefly summarizes the findings of the review, and a more detailed discussion is 
included in the Crash History Technical Memorandum in Appendix D. 
 
Table 1 shows the summary of crashes throughout the corridor and Table 2 shows a similar summary for the 
signalized intersections. The statewide average crash rates for similar corridors and intersections are 382 
crashes per hundred million vehicle miles (HMVM) and 0.8 crashes per million entering vehicles (MEV) 
respectively.  
 

Table 1. Corridor Crash Summary for Greenhill Rd (2013-2017) 
Corridor 
Section 

Crashes 
(Injury) 

Crash 
Severity 

Crash 
Rate* 

Predominant Crash 
Types (Crashes) 

Predominant Major Causes 
(Crashes) 

Greenhill Rd 164 (47) 

1 Fatal 
3 Major 

15 Minor 
28 Possible 

282 
 Rear-end (63) 
 Oncoming Left Turn (47) 
 Broadside (16) 

 FTYROW: Making left turn (48) 
 Followed Too Close (28) 
 Driving too fast for conditions (8) 
 Animal (8) 

Greenhill Rd 
(without IA 58) 100 (29) 

3 Major 
8 Minor 

18 Possible 
189 

 Rear-end (36) 
 Oncoming Left Turn (32) 
 Non-collision (13) 

 FTYROW: Making left turn (29) 
 Followed Too Close (13) 
 Animal (6) 
 Crossed Centerline (4) 

* Crashes per hundred million vehicle-miles traveled 
 
 
 

Table 2. Signalized Intersection Crash Summary for Greenhill Rd (2013-2017) 

Intersection Crashes 
(Injury) 

Crash 
Severity 

Crash 
Rate* 

Predominant Crash Types 
(Crashes) 

Predominant Major Causes 
(Crashes) 

Hudson Rd 17 (6) 3 Minor 
3 Possible 0.47 

 Rear-end (7) 
 Oncoming Left Turn (2) 
 Non-collision (2) 

 FTYROW: Making left turn (2) 
 Driving Too Fast for Conditions (2) 
 Followed Too Close (2) 

S Main St 14 (4) 1 Minor 
3 Possible 0.48 

 Rear-end (6) 
 Oncoming Left Turn (6) 
 Sideswipe, Same Direction (1) 

 FTYROW: Making Left Turn (5) 
 Ran Traffic Signal (1) 
 Crossed Centerline (1) 

Prairie 
Pkwy 3 (1) 1 Minor 0.12  Rear-end (3) 

 Followed Too Close (2) 
 Driver Distraction (1) 

Rownd St 23 (5) 
2 Major 
1 Minor 

2 Possible 
1.01 

 Oncoming Left Turn (16) 
 Rear-end (5) 
 Broadside (2) 

 FTYROW: Making Left Turn (16)  
 FTYROW: From Stop Sign (1) 
 Followed Too Close (2) 

Cedar 
Heights Dr 18 (7) 

1 Major 
2 Minor 

4 Possible 
0.56 

 Oncoming Left Turn (6) 
 Rear-end (6) 
 Non-collision (3) 

 Oncoming Left Turn (4) 
 Followed Too Close (3) 
 Ran Traffic Signal (2) 

* Crashes per million entering vehicles / FTYROW = Failure to Yield Right of Way 
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In general, Greenhill Rd has performed well with respect safety with a lower than average corridor crash rate 
and only one intersection above the average crash rate. Additionally, the intersection with an above average 
crash rate, Rownd St, was reconfigured to provide EB and WB left turn lanes to address the crash problems 
in late 2017. There have not been any crashes reported at the Rownd St intersection after the introduction of 
the left turn lanes (through October of 2018). The predominate crash types are rear-ends and oncoming left 
turns, caused mostly by following too close and failing to yield making a left turn. 
 
 
4. TRAFFIC HISTORY 
The traffic history on Greenhill Rd was reviewed using traffic counts from the Iowa DOT’s rotating annual 
count program as well as counts from previous studies in and around the corridor. Figure 3 shows the AADT 
(vehicles/day) over time on Greenhill Rd at the IA 58 intersection from the Iowa DOT. Figure 4 shows the 
AADT over time at the cross streets at which the Iowa DOT collected counts. This section briefly summarizes 
the traffic history, and a more detailed discussion is included in the Traffic History and Data Collection 
Technical Memorandum, in Appendix D 
 
There is a clear trend of growth along Greenhill Rd, though it appears to have leveled off since 2013. The 
cross streets have also shown some growth since 1997, though they appear to have remained at about the same 
level since 2005. 
 

 
Figure 3. Historic AADT on Greenhill Rd at Iowa 58 
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Figure 4. Historic AADT on Cross Streets across Greenhill Rd 

 
 
5. EXISTING TRAFFIC 
Traffic data was collected throughout the study corridor. The data collected included 13-hour turning 
movement counts at all the study intersections except Cedar Heights Dr, which was counted by the Iowa DOT 
in 2017. Additionally, road tubes were used to collect supplementary counts and speed data throughout the 
corridor. This data collection occurred May 9 through May 11, 2018. This section briefly summarizes the 
existing traffic, and a more detailed discussion is included in the Traffic History and Data Collection 
Technical Memorandum in Appendix D. 
 
Figure 5 shows the estimated AADT on Greenhill Rd from the Snyder & Associates counts in 2018 compared 
to the counts from the Iowa DOT in 2017. The 2018 volumes were significantly higher than the 2017 counts. 
Based on field observations and discussion with the City, it was determined this volume increase on Greenhill 
Rd was due to construction at the intersection of Viking Rd and IA 58 that limited its capacity and resulted in 
diverted traffic. Due to this, the 2018 volumes were adjusted as summarized in Figure 5. Exhibits included 
in the Traffic Forecasts and Existing Conditions Analysis Technical Memorandum in Appendix D show the 
unadjusted and adjusted peak hour and daily volumes throughout the corridor. Additional discussion of the 
existing traffic volumes and adjustments can be found in the technical memorandum. 
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Figure 5. Comparison of Recent Counts and Volume Adjustment 
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6. FORECASTED TRAFFIC 
In order to evaluate the improvements that might be necessary at each of the study intersections and the 
corridor in general, traffic forecasts were created. The forecasts were developed for the year 2045 with 
consideration for the growth history on the corridor and side streets, the development potential (especially the 
Pinnacle Prairie development and Sartori Hospital), and the forecasted volumes from Iowa Northland 
Regional Council of Governments (INRCOG). Figure 6 shows a comparison of the existing daily traffic with 
the INRCOG forecasts and the forecasts used for this study. Exhibits included in the Traffic Forecasts and 
Existing Conditions Analysis Technical Memorandum in Appendix D.  
 

 

 
Figure 6. Comparison of Existing and Forecast Daily Traffic on Greenhill Rd 
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7. EXISTING OPERATIONS 
The traffic operations at the study intersections with existing geometry, traffic control, and signal timings 
were analyzed using the Synchro version 10 (Synchro 10) traffic analysis software and its built-in Highway 
Capacity Manual 6 (HCM 6) functionality. The HCM 6 uses Level of Service (LOS) to evaluate intersection 
and corridor operations. The LOS is a qualitative measure of the driver’s experience that is based on delay 
where an LOS A is the least delay and LOS F is the most delay. Typically, LOS D is the minimum acceptable 
operational LOS for urban intersections and is considered the point at which demand during a specific hour 
or peak period approaches the capacity of an intersection or roadway.  Acceptable public opinion of busy 
roadways and intersections in Cedar Falls, would lean more to a design LOS threshold between C and D to 
provide the long term goals of acceptable operation. Side streets can sometimes experience LOS E or F in 
peak periods if the main street is particularly busy. The LOS thresholds according to the HCM 6 are given in 
Table 3. 
 

Table 3. Level of Service Definition (HCM 6) 

LOS 

Average Delay per Vehicle (seconds) 

Signalized Intersection Unsignalized 
Intersection 

A < 10 < 10 

B 10 to 20 10 to 15 

C 20 to 35 15 to 25 

D 35 to 55 25 to 35 

E 55 to 80 35 to 50 

F > 80 or V/C > 1.0 > 50 or V/C > 1.0 

V/C - Volume to Capacity Ratio 
 
The analysis focused on the PM peak because the PM peak hour volumes are higher than the AM peak 
throughout the corridor. The results are summarized in Table 4.  A more detailed discussion is included in 
the Traffic Forecasts and Existing Conditions Analysis Technical Memorandum in Appendix D. 
 
In general, operations are acceptable throughout the corridor. However, both the S Main St and Cedar Heights 
Dr intersections are LOS D with some movements that are LOS E or worse. The SB and WB approaches at S 
Main St experience the most delay due to having a single lane for all SB traffic and a single lane for WB 
through and right turning vehicles. Cedar Heights Dr primarily experiences long delays due to the split signal 
phasing for NB and SB traffic. 
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8. FORECASTED OPERATIONS – EXISTING 
After the forecasted volumes were developed, traffic operations for the existing geometry with the forecasted 
volumes (year 2045) were analyzed with the same methodology as the existing traffic. Figure 7 shows a 
comparison of LOS results for existing lane and traffic control conditions with current 2018 traffic and future 
2045 forecast traffic.  Table 4 shows the detailed analysis results for the existing geometry with forecasted 
traffic. It can be seen that without improvements, several intersections and approaches experience 
unacceptable delay (LOS E or F). All the existing signalized study intersections have at least one approach 
LOS E or worse with the future forecasted traffic demand. At the TWSC intersections, several approaches are 
LOS E or worse, but many of these approaches have relatively little traffic and alternative routes available 
that would allow use of an existing signalized intersection. Additionally, the delay at the Algonquin Dr and 
Ashworth Dr intersections is strongly tied to the anticipated future Sartori Hospital and surrounding 
development and the associated site plans. See the Traffic Forecasts and Existing Conditions Analysis 
Technical Memorandum in Appendix D for additional discussion of the forecasted operations with existing 
geometry and signal timings. 

 

Figure 7. LOS Results – Existing Conditions w/ 2018 or 2045 Traffic  
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Table 4. Synchro 10 Existing Geometry Analysis Results (PM Peak, 2018 and 2045) 

Intersection Control Approach 
2018 PM Peak 2045 PM Peak 

Delay 
(sec/veh) 

Longest 95th %ile 
Queue (ft) 

Delay 
(sec/veh) 

Longest 95th %ile 
Queue (ft) 

Hudson Rd Signal 

NB 26 / C 310 30 / C 490 
SB 16 / B 160 17 / B 210 
EB 22 / C 40 34 / C 80 
WB 28 / C #350 100+ / F #810 

Overall 23 / C - 67 / E - 

Algonquin Dr TWSC 
NB 14 / B < 25 44 / E 100 
SB - - 11 / B 80 

Ashworth Dr TWSC 
NB 11 / B < 25 32 / D 70 
SB - - 100+ / F Analysis failed 

S Main St Signal 

NB 22 / C 91 28 / C 165 
SB 59 / E #526 100+ / F #972 
EB 25 / C 173 51 / D #391 
WB 47 / D 557 100+ / F #1236 

Overall 39 / D - 100+ / F - 

Estate Dr / 
Coneflower Pkwy TWSC 

NB 15 / C < 25 19 / C < 25 
SB 12 / B < 25 35 / E < 25 

Prairie Pkwy Signal 

NB 17 / B 100 75 / E #440 
SB 11 / B < 25 16 / B 30 
EB 8 / A 80 11 / B 160 
WB 10 / B 90 20 / C 180 

Overall 11 / B - 31 / C - 

Orchard Hill Dr TWSC 
NB 21 / C < 25 52 / F < 25 
SB 14 / B < 25 27 / D 40 

Briarwood Hills 
Dr / Oster Pkwy TWSC 

NB 19 / C < 25 88 / F 130 
SB 16 / C < 25 43 / E 30 

Rownd St Signal 

NB 31 / C 60 57 / E #180 
SB 16 / B 100 17 / B 120 
EB 14 / B 210 32 / C 500 
WB 29 / C 440 68 / E #860 

Overall 22 / C - 47 / D - 

Green Creek Rd TWSC NB 11 / B < 25 15 / C < 25 

Cedar Heights Dr Signal 

NB 39 / D 310 60 / E #580 
SB 40 / D 290 61 / E #490 
EB 37 / D 210 48 / D 330 
WB 35 / D 200 46 / D 300 

Overall 38 / D - 53 / D - 
# - 95th %-ile queue exceeds capacity, queue may be longer (length shown after two cycles) 
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9. PAVEMENT CONDITION 
Greenhill Rd was originally constructed in 1991 with 9-inch thick PCC pavement, 6-inch granular subbase, 
and 2 feet of selected backfill. The cross-section also included subdrains throughout. It was designed for 9,500 
to 12,500 vehicles per day (vpd) in 1992 and a projected volume of 12,300 to 16,100 vpd in 2012 with 10 
percent trucks. Both the projected volume and truck percentage are higher than current levels. 
 
Based on Iowa State University’s Pavement Management Program (PMP) data and a visual assessment of the 
pavement condition throughout the corridor, it was determined that the majority of the corridor is in fair to 
good condition, indicating mostly preventative maintenance is necessary. However, the pavement at and 
around the Cedar Heights Dr intersection is in poor condition. Figure 8 shows the condition summary data 
from the Iowa State University PMP. 
 
 

 
Figure 8. Pavement Condition Data from Iowa State University PMP 

 
10. PEDESTRIAN AND MULTI-MODAL ACCOMMODATIONS 
In general, the Greenhill Rd corridor provides a key east-west connection for the pedestrian and bicycle 
network in Cedar Falls. There is existing trail on the north side of the road throughout the study area that is 
continued to the east and to the west, which provides substantial mobility to pedestrians and bicyclists. 
However, there is room for improvement in the existing network. For example, there are gaps in the sidewalk 
provided on the south side of Greenhill Rd and some crosswalks do not have detectable warning panels. 
Providing continuous sidewalk and detectable warning panels at every crosswalk will create a more accessible 
network for users with disabilities. In addition, pedestrian signal timings should be reviewed to ensure 
adequate time is provided for crossing at signalized intersections. See the Pedestrian & Bicycle Facilities 
Review Technical Memorandum in Appendix D for more information. 
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11. ALTERNATIVES 
The existing conditions analysis revealed that operations would likely become unacceptable as traffic 
increases with continuing development. Synchro 10 and its built in HCM 6 analysis procedures were used to 
evaluate which improvements were necessary to achieve acceptable operations. For design purposes, LOS C 
was selected as the minimum level of service for signals and roundabouts, to provide additional capacity for 
any unexpected growth that could occur with densification of land use or alternative land uses not considered 
in the current comprehensive plan.  
 
At each of the currently signalized intersections and at TWSC intersections that were deemed to likely require 
additional traffic control, they were analyzed to determine functional lane needs for a traffic signal and a 
roundabout. Some TWSC intersections were not considered for additional traffic control despite poor peak 
hour LOS due to low side street traffic volumes and alternate routes to signals available for more difficult left 
turn or crossing movements. Additionally, widening to provide left turn lanes on Greenhill Rd based on turn 
lane warrants was considered at TWSC intersections that were not likely to require additional traffic control. 
 
Intersection improvement alternative exhibits are included in Appendix A. These exhibits show the functional 
lane needs for widening and traffic signal alternative or at some intersections a roundabout alternative. 
Conceptual roundabout layouts were created for the S Main St, Prairie Pkwy, Oster, Rownd, and Cedar 
Heights Dr intersections. S Main St and Cedar Heights Dr were selected for more detailed layouts due to the 
immediacy of the improvement need and plans for major improvements in the near future. Prairie Pkwy, 
Oster, and Rownd were selected for a more detailed layout because of the turning movement patterns, existing 
signalization, or projected future signalization needs. More information about all the alternatives is included 
in Forecasted Improvement Needs/Alternatives Operations Analysis Technical Memorandum in Appendix D. 
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12. FORECASTED OPERATIONS – ALTERNATIVES 
Once the functional layouts were determined for the alternatives, the analysis results were recorded and 
compared. Figure 9 compares the relative LOS for each intersection improvement alternative considering 
future traffic demand, and the type of traffic control.  (STOP control was not reviewed at intersections 
currently signalized).   
 

 
Figure 9. Future Traffic 2045 - Improvement Alternatives LOS 

 
 

Table 5 provides detailed results of the capacity analysis and summarizes the operations at the study 
intersections for each of the improvement alternatives. At TWSC, the higher delay of the STOP-controlled 
approaches is reported. At signals and roundabouts, a volume-weighted average delay for the overall 
intersection is reported. All intersections operate acceptably with the improvements. The Orchard Hill Dr 
intersection has LOS F on the side street approach as a TWSC intersection, however that approach has little 
demand in the PM peak (about 15 vehicles). The roundabouts experience less delay and have shorter queues 
than signalized intersections throughout the study area. More detailed analysis results are included in the 
Forecasted Improvement Needs/Alternatives Operations Analysis Technical Memorandum in Appendix D. 
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Table 5. Synchro 10 Alternatives Operations Analysis Results (PM Peak, 2045) 

Intersection Control 

TWSC (side street) Signal Roundabout 

Delay 
(s/veh) 

Longest 95th 
Queue (ft) 

Delay 
(s/veh) 

Longest 95th 
Queue (ft) 

Delay 
(s/veh) 

Longest 95th 
Queue (ft) 

Hudson Rd* Signal/ 
Roundabout - - 25 / C #352 

(NBT) 14 / B 170 
(NBLT) 

Algonquin Dr TWSC 41 / E 
(SB) 

70 
(SBL) - - - - 

Ashworth Dr 
TWSC or 

Signal/ 
Roundabout 

100+ / F 
(SB) 

Analysis 
failed 
(SBL) 

9 / A 148 
(WBTR) 7 / A 60 

(WBT) 

S Main St Signal/ 
Roundabout - - 24 / C #309 

(SBTR) 14 / B 153 
(EBTR) 

Estate Dr / 
Coneflower Pkwy TWSC 30 / D 

(SB) 
17 

(NBL) - - - - 

Prairie Pkwy Signal/ 
Roundabout - - 18 / B 274 

(NBL) 9 / A 68 
(NB) 

Orchard Hill Dr TWSC 52 / F 
(NB) 

36 
(SBL) - - - - 

Briarwood Hills 
Dr / Oster Pkwy 

TWSC or 
Signal/ 

Roundabout 

88 / F 
(NB) 

129 
(NBL) 16 / B 188 

(EBTR) 6 / A 40 
(EB) 

Rownd St Signal/ 
Roundabout - - 19 / B 208 

(WBTR) 8 / A 58 
(SB) 

Green Creek Rd TWSC 15 / C 
(NB) 

7 
(NB) - - - - 

Cedar Heights Dr Signal/ 
Roundabout - - 26 / C #232 

(SBT) 13 / B 205 
(NBTR) 

(#) - 95th %-ile queue exceeds capacity, queue may be longer (length shown after two cycles) 
(*) – Considerations for special event peak traffic were discussed in the 2012 Hudson Rd Corridor Study & relationship 
to signalized vs roundabout control 
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13. IMPROVEMENT COST OPINIONS 
Order of magnitude construction cost opinions were prepared for each of the study intersection improvement 
alternatives. For the widening alternative, it was assumed that the widening on Greenhill Rd would occur 
evenly to the north and south. Additionally, where the distance between intersections was not sufficient to 
return to a four-lane cross section, the costs in between the intersections were split evenly between the two. 
Cost opinions were only prepared for the roundabouts with more immediate need at S. Main St, Prairie Pkwy, 
or Cedar Heights Rd, however, those costs were used as a planning guide for potential costs at Oster Pkwy 
and Rownd St. The cost opinions included construction costs, right of way, utility relocations, engineering, 
and a contingency. 
 
Table 6 provides a summary of the cost opinions at study intersections and detailed cost opinions for each 
intersection are included in Appendix B. The signals and widening alternative has a lower initial cost than the 
roundabout alternative in each case. 
 

Table 6. Construction Cost Opinion for Traffic Signal or Roundabout Alternative 

Intersection Widening/Traffic Signal 
Alternative Estimate 

Roundabout Alternative 
Estimate 

Hudson Rd $1,200,000 -- 

Algonquin Dr $1,000,000 -- 

Ashworth Dr $800,000 -- 

S Main St $1,100,000 $2,800,000 

Estate Dr / Coneflower Pkwy $725,000 -- 

Prairie Pkwy $1,200,000 $2,100,000 

Orchard Hill Dr $700,000 -- 

Briarwood Hills Dr / Oster Pkwy $1,100,000 $1,800,000 

Rownd St $1,000,000 $1,800,000 

Green Creek Rd $600,000 -- 

Cedar Heights Dr $775,000 $2,500,000 
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14. LIFE-CYCLE COST ANALYSIS 
In addition to the initial construction cost, the long-term operation costs and safety benefits of the signal and 
roundabout improvement alternatives were compared. Intersections that were expected to remain TWSC 
because of a lack of need for additional traffic control were not included in the comparison. The additional 
factors considered were safety, value of time for users, fuel costs, emissions, and maintenance. The process 
of quantifying these considerations is described in this section, but it should be noted that there are other more 
difficult to quantify considerations. These other considerations include personal preference for signals and 
roundabouts, aesthetic differences, and benefits to pedestrians and bicyclists. 
 
• Safety 

o Based on existing crash rates and established crash modification factors from the CMF Clearinghouse 
(www.cmfclearinghouse.org). 

o Societal costs of crashes from the Iowa DOT’s Traffic Safety Improvement Plan (Fatal – $4,500,00; 
Major – $325,000; Minor – $65,000; Possible – $35,000, Property Damage Only - $7,400) 

• Value of time 
o Based on delay output at intersections in SimTraffic 10 models of the corridor. 
o Value of time – $15.21 per hour. Based on a weighted average of personal use and truck driver time 

from Benefit-Cost Analysis Guidance for Discretionary Grant Programs from the FHWA. 
• Fuel Costs 

o Based on fuel consumption output in SimTraffic 10 models of the corridor. 
o Cost of gas – $3.00 per hour. Based on current fuel prices in Cedar Falls and expected cost increases 

over the next 20 years. 
• Emissions  

o Based on emissions output for nitrogen oxides (NOx), volatile organic compounds (VOCs), and carbon 
dioxide (CO2) in SimTraffic 10 models of the corridor. 

o Societal costs of emissions from Benefit-Cost Analysis Guidance for Discretionary Grant Programs 
from the FHWA and its underlying research. (NOx – $7,508 per ton, VOCs – $1,905 per ton, and CO2 
– $39 per ton) 

• Maintenance Costs 
o Pavement Life and rehabilitation needs 
o Traffic signals power & upkeep, lighting, signing, markings 
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Figure 10 shows the combined annual costs at each of the intersections as a traffic signal or a roundabout. 
The construction costs are the initial costs spread over a 20-year design life. The analysis of delay and 
emissions was based on the 2045 traffic because most of the intersection improvements will only occur once 
traffic has increased to the point where they are necessary. Throughout the corridor, roundabouts have a higher 
initial construction cost but much lower costs in the other factors considered. This effect is especially 
noticeable at the busier intersections and with safety and delay costs. 
 
 

 
Figure 10. Life Cycle Cost Analysis by Intersection 

(Sig = signalized intersection / Rbt = roundabout intersection) 
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15. ALTERNATIVES DISCUSSION 
This section will discuss the considerations for the alternatives at each of the intersections.  Further 
information on the alternatives considered at each intersection is included in the Forecasted Improvement 
Needs / Alternatives Operation Analysis Technical Memorandum in Appendix D. 
 
a. Hudson Rd 
Located at the west end of the study corridor, the currently signalized Hudson Rd intersection has large traffic 
demand for the NB through, NB right, SB through, and WB left movements. The EB approach was recently 
connected to University Ave after previously being a dead-end. The northeast corner of the intersection could 
see development in the relatively near future with the Sartori Hospital relocation proposals. Additional 
residential development is continuing to the west with the new Greenhill Rd connection to University Ave. 
 
The Hudson Rd corridor is an important north/south arterial in Cedar Falls and is one of the primary routes 
from US Hwy 20 to the UNI campus and the UNI-Dome. It is a currently a signalized corridor and must be 
capable of handling large volumes of special event traffic to the UNI campus. Roundabout operations at this 
intersection would not work as well during these additional traffic loading times compared to being provided 
extended green time by a signal.  The intersection also experiences more than typical large tractor trailer truck 
traffic with NB right and WB left turn movements. 
 
Additionally, it should be noted that while the analysis indicates one WB left turn lane would be sufficient for 
acceptable operations as a signal, if the conflicting EB traffic grows more than expected, dual WB left turn 
lanes could be necessary. So if it remains signalized, the signal modifications should be designed to 
accommodate dual WB left turn lanes and matching EB alignment as needed in a future date.  Basic 
improvement needs for the signalized intersection are shown in Figure 11, and include a NB right turn lane, 
WB left turn lane, and widening for EB turn lane alignment.  Figure 12 shows the basic functional lane needs 
that were evaluated if the intersection would be converted to a roundabout.  
 

 
Figure 11. Signalized Hudson Rd Lane Configuration 

 
Figure 12. Roundabout Hudson Rd Lane 

Configuration 
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b. Algonquin Dr 
Currently, this three-leg intersection is stop controlled for the Algonquin Dr approach. It has relatively low 
traffic demand on the side street. A north approach would be added in conjunction with the future anticipated 
Sartori Hospital development. This development would add additional traffic demand to the intersection, 
especially turning traffic, which would also be influenced by the site layout and other access points. This 
traffic could lead to a need for additional traffic control, though widening for EB and WB left turn lanes before 
implementing additional traffic control should be the first step.  
 
It is expected that one intersection or the other could require additional traffic control between Algonquin Dr 
and Ashworth Dr, but not both. Efforts should be made to concentrate the traffic at the Algonquin Dr 
intersection to maintain separation from the future IA 58 intersection/ interchange. 
 
c. Ashworth Dr 
Currently, this three-leg intersection is stop controlled for the Algonquin Dr approach. It has relatively low 
traffic demand on the side street. Though the site being considered for the Sartori Hospital development does 
not extend to Ashworth Dr, there may be related development which would affect this intersection. For 
planning purposes, it was assumed a north approach would be added in the future with any sort of 
development. Similar to the Algonquin Dr intersection, turn lanes should be added to Greenhill Rd before 
additional traffic control is considered. Algonquin Dr is the preferred intersection for additional traffic control 
due to proximity to IA 58.  Basic improvement needs for the signalized intersection are shown in Figure 13, 
and includes the basic widening for EB / WB left turn lanes on Greenhill Rd.  Figure 14 shows the basic 
functional lane needs that were evaluated if either intersection would be converted to a roundabout.  
 
 

 
Figure 13. Algonquin Dr/Ashworth Dr TWSC/Signal 

Lane Configuration 

 
Figure 14. Algonquin Dr/Ashworth Dr 

Roundabout Lane Configuration 
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d. S Main St 
This intersection is currently signalized and is one of the busiest in the corridor. It has constrained capacity 
WB and SB with one shared through/right lane WB and one shared left/through/right lane SB. There were 
recent interim signal changes that provide protected-permissive left turn phasing for the EB, WB, and NB 
approaches. While these changes improve operations for left turning traffic, they do not address the existing 
capacity constraints. Traffic volumes are expected to increase as the nearby developments are completed and 
as Pinnacle Prairie continues to development. 
 
This intersection has the most constrained public ROW of the study intersections, especially in the NE and 
SW corners. Additionally there are a number of nearby utilities including gas, water, communications, and 
electric. In particular, a large utility pole with a deep foundation in the SW corner would require relocation or 
underground conversion pending intersection layout. Finally, significant elevation changes in the NE corner 
would require a retaining wall to widen toward that corner.  Basic improvement needs for the signalized 
intersection are shown in Figure 15, and include a WB through lane, and additional SB lane.  Figure 16 
shows the roundabout concept layout that was evaluated. 
 
The signal alternative would not require ROW acquisition or only minimal amounts and would require 
minimal utility relocations. However, the roundabout alternative at this intersection would likely require ROW 
from at least two properties (NE/SW quadrants) and would require significant utility relocations with initial 
estimates from CFU of approximately $446,000.  

Figure 15. S Main St Signalized Lane Configuration 
 
  

North 
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In either scenario, the nearby Balboa Ave intersection to the south should be converted to a right-in/right-out 
(RIRO) with a median on S Main St between Greenhill Rd and Bluebell Rd to the south. This would reduce 
the potential conflict near the intersection, especially when NB queues reach past Balboa Ave. Vehicles 
wanting to turn left to or from Balboa Ave would be able to access the area via Cordoba Ave to the south. 
 

 
Figure 16. S Main St Roundabout Lane Configuration 

 
 
e. Estate Dr / Coneflower Pkwy 
This intersection is currently TWSC with relatively low demand on the side streets. Some growth is likely 
south of the intersection when the KwikStar is constructed and as Pinnacle Prairie continues to develop. 
Additional traffic control is not expected to be necessary due to the proximity of adjacent signals and 
availability of alternative routes to those signals. However, EB and WB left turn lanes should be provided to 
separate turning traffic from through traffic for safety and capacity benefits. An EB right turn lane was 
recommended for installation in conjunction with KwikStar development per prior study. 
 
  

N
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f. Prairie Pkwy 
This intersection was previously a three-leg intersection with no north approach and STOP control on the 
south approach. The intersection was signalized between 2014 and 2016 around the time Prairie Pkwy was 
connected to Viking Rd to the south. The north approach was constructed in 2017. Left turn lanes are not 
currently provided on Greenhill Rd. 
 
Traffic is expected to grow at this intersection, especially to and from the south approach, as the Pinnacle 
Prairie area continues to develop. One potential interim solution to improve safety and operations prior to 
major improvements is to provide a leading WB left turn traffic signal phase. This would reduce crash 
potential and reduce the delay for existing WB left turning traffic and likely growth with development. It 
would also reduce the instances of WB left turning vehicles stopped in a through lane. Basic improvement 
needs for the signalized intersection are shown in Figure 17, and include EB/EB left turn lanes and an EB 
right turn lane.  Figure 18 shows the roundabout concept layout that was evaluated. For the major long term 
improvements, the turn lane widening / signal alternative would be entirely within the existing ROW and 
would have little to no utility conflict. The roundabout may require a small amount of ROW and has the 
potential for more utility conflict than the signal, though there are not any obvious major conflicts. 
 

 
Figure 17. Prairie Pkwy Signalized Lane 

Configuration 

 
Figure 18. Prairie Pkwy Roundabout Lane 

Configuration 
 
g. Orchard Hill Dr 
This intersection is currently TWSC with relatively low demand on the side streets. There is not much growth 
anticipated as the north approach leads to a built-out residential area and the south approach serves a church 
with no plans to connect the drive/roadway to any of the Pinnacle Prairie development. There are short bursts 
of traffic on Sundays or other specific church event days/times both north and south of the intersection, but 
these occur during lower volume periods on Greenhill Rd.  Additional traffic control is not expected to be 
necessary due to the low side street demand and proximity to an intersection that is a stronger candidate for 
addition traffic control (Briarwood Hills Dr / Oster Pkwy). However, EB and WB left turn lanes should be 
provided to separate turning traffic from through traffic to improve safety and capacity. 
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h. Briarwood Hills Dr / Oster Pkwy 
This intersection is currently TWSC with relatively low demand on the side streets. Growth is expected on 
the south approach as the Pinnacle Prairie area continues to develop. Additionally, the current Pinnacle Prairie 
Master Plan calls for Oster Pkwy to be connected to Viking Rd to the south. Traffic at this intersection should 
be monitored as development continues and especially when Oster Pkwy is connected to Viking Rd. However, 
EB and WB left turn lanes should be installed prior to additional traffic control, unless it is determined that 
addition traffic control is immediately necessary.  Basic improvement needs for the intersection are shown in 
Figure 19, and include EB/WB left turn lanes.  Figure 20 shows the roundabout concept layout that was 
evaluated. 
 
 

 
Figure 19. Briarwood Hills Dr / Oster Pkwy 

Signalized Lane Configuration 

 
Figure 20. Briarwood Hills Dr / Oster Pkwy 

Roundabout Lane Configuration 
 

i. Rownd St 
This intersection is currently signalized and Greenhill Rd was reconfigured with pavement markings in 2017 
to provide EB and WB left turn lanes by merging all traffic in to single EB and WB through lanes. This change 
significantly improved left turn safety but also introduced a capacity constraint for traffic on Greenhill Rd.  
The impact is relatively minor with existing traffic and the safety benefit was important.  However, as traffic 
grows on Greenhill Rd, this capacity constraint with merging through traffic will lead to declining operations 
and ultimately other sideswipe/rear end crash type safety potential. Additionally, traffic on the south approach 
is expected to increase with the Pinnacle Prairie development.  Basic improvement needs for the intersection 
are shown in Figure 21, and include EB/WB left turn lanes, and south approach widening to match NB 
alignment with SB lanes.  Figure 22 shows the roundabout concept layout that was evaluated. 
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For the signal alternative, a small bit of ROW may be required to widen the south approach. For the 
roundabout alternative, the proximity to nearby Greenhill Dr (less than 200 feet) would need to be addressed 
in the design process.   Similar to the Balboa proximity to Greenhill Rd at S Main Street, monitoring of safety 
history and conflict will need to continue for possible restrictive median and right in / right out potential for 
Greenhill Dr.   
 

 
Figure 21. Rownd St Signalized Lane 

Configuration 

 
Figure 22. Rownd St Roundabout Lane 

Configuration 
 
j. Green Creek Rd 
This intersection is currently a three-leg approach “Tee” with relatively low demand on Green Creek Rd. 
There is not much growth anticipated as the south approach leads to a small residential area that will not 
directly connect to the rest of the Pinnacle Prairie development. It is not anticipated that a north approach will 
be constructed. Additional traffic control is not expected to be necessary due to the low side street demand 
and proximity to Rownd St. Turn lanes on Greenhill Rd are not currently warranted based on turn lane volume 
capacity or safety history to date. However, a WB left turn lane may be considered to separate turning traffic 
from through traffic if safety becomes an issue as Greenhill Rd through traffic grows over time. 
 
 
k. Cedar Heights Dr 
This intersection is currently signalized and one of the busier intersections in the corridor. The NB and SB 
traffic is “split phased” by the traffic signal, meaning that the NB traffic and SB traffic travel through the 
intersection one at a time. This mode of operation improves safety by reducing conflict in particular for left 
turns but is very inefficient compared to more standard phasing with NB and SB traffic receiving the green 
simultaneously. Split phasing is frequently implemented when there is a lack of left turn lanes or poor lane 
alignment does not allow for protected-permissive left turns. 
 
Basic improvement needs for the signalized intersection are shown in Figure 23, and include a south approach 
widening to create a three lane (left, though, right) layout that could be matched with the north approach.  
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Some additional widening in the NE corner would be required as well for turning traffic, and the traffic signal 
would be modified/reconstructed.  Figure 24 shows the roundabout concept layout that was evaluated.  The 
signal alternative corrects the alignment NB/SB, which would allow the NB and SB lefts to operate as 
protected-permissive, improving operations while maintaining a high level of safety. The roundabout 
alternative would improve operations and safety. The signal alternative would be entirely within the existing 
ROW, and the roundabout would require little to no ROW acquisition as well. There are more utility conflicts 
for the roundabout alternative.  The roundabout option should consider relocation of the church driveway in 
the NE quadrant further north from the existing location. 
 

 
Figure 23. Rownd St Signalized Lane 

Configuration 

 
Figure 24. Rownd St Roundabout Lane 

Configuration 
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16. PUBLIC INPUT 
Three meetings were conducted throughout the project to solicit public input. The first meeting was a kick-
off meeting that occurred June 12, 2018. The second meeting presented analysis results and improvement 
concepts and occurred August 9, 2018. The final meeting presented the recommendations for the future of the 
corridor and occurred November 1, 2018. In addition to comments received at the meetings, comments were 
also received by the City and shared with Snyder & Associates after each of the meetings. A summary of the 
comments were tabulated based on location of interest and subject of the comment and are listed below. A 
more detailed summary of the public process and public comments received is included in Appendix C. 
 

Intersections (# of comments) 
• S Main St (51) * 
• Overall Corridor (25) 
• Estate/Coneflower (8) 
• Prairie Parkway (8) 
• Orchard (4) 
• Hudson (4) 
• Rownd (3) 
• Oster (1) 
• Algonquin (1) 

Comment subject (# of comments) 
• Roundabout positive  (17) 
• Turn lanes  (11) 
• Pedestrian related (9) 
• Safety concerns (9) 
• Capacity/delay (7) 
• Left turn signals (7) 
• Roundabout negative (5)  
• Right-of-way (4) 
• Ped signal timings (4) 
• Emergency vehicles (3) 
• Sufficient gaps (3) 
• Sunday Traffic (3) 

 
 
*- high frequency of S Main Street comments result of initial public meeting mail notification to nearby neighbors based on public 
comment about intersection operations due to IA 58 & Viking construction diversion traffic  
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17. CONCLUSIONS/RECOMMENDATIONS 
This study evaluated the Greenhill Rd corridor from Hudson Rd to Cedar Heights Dr. It considered safety, 
existing operations, development and growth potential, projected operations, intersection alternatives, and 
public input. These considerations were used to develop both short- and long-term recommendations for 
intersection improvements to be implemented throughout the corridor as they become necessary. The short-
term recommendations are described below.  
 
a. Short-term Recommendations 

1. Review and update vehicle (yellow and all-red) clearance timings at signals 
2. Review and update pedestrian clearance timings at signals 
3. Continue to improve sidewalk connectivity on the south side of Greenhill Rd in conjunction with 

development 
4. Restripe the NB approaches of Algonquin Dr and Ashworth Dr to provide a left turn lane and a shared 

through/right lane 
5. Review and reinforce lane designations with signing and pavement marking at the Estate Dr / 

Coneflower Pkwy, Prairie Pkwy, Orchard Hill Dr, and Briarwood Hills Dr / Oster Pkwy 
6. Implement leading WB left turn phase at Prairie Pkwy intersection 

 
b. Long-term Recommendations 
Overall intersection improvement recommendations for lane widening and signalization improvements or 
potential conversion of intersection to roundabouts considered safety, operations, and life cycle cost analysis 
previously discussed in this report.  Long-term recommendations for each intersection are listed in Table 7. 
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Table 7. Long-Term Recommendations by Intersection 

Intersection Recommendation Cost 
Opinion 

Time 
Frame Notes/Considerations 

Hudson Rd Signal $1,20,000 5-10 
years 

• Likely based on hospital and growth 
south/west 

• Special event traffic for UNI 
• Corridor consistency on Hudson R 
• Truck traffic – Hudson Rd to Greenhill 

Rd/IA 58 

Algonquin Dr Signal $1,000,000 5-10 
years 

• Development driven (hospital)  
• Incorporate improvement with hospital 

design 
• Emergency vehicle access 

Ashworth Dr Widen for 
Turn Lanes $800,000 5-10 

years 

• Development driven (hospital or other 
north) 

• Incorporate improvements with 
development 

S Main St Roundabout 
Balboa RIRO $2,800,000 <5 years 

• Improves intersection safety & efficiency 
• Will require ROW acquisition 
• Significant utility coordination / 

relocation 
• Life cycle cost benefits 
• Current CIP design 2020 / construction 

2021 

Estate Dr / 
Coneflower 

Pkwy 

Widen for 
Turn Lanes $725,000 5-10 

years 

• To reduce turning conflict 
• Safety driven 

Prairie Pkwy Roundabout $2,10,000 10 years 
• Could be sooner (development driven) 
• Provides efficient flow for traffic pattern 

Orchard Hill Dr Widen for 
Turn Lanes $700,000 >10 years 

• Could be sooner (development driven) 
• Sunday morning demands 
• Lack of connectivity to the south 
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Intersection Recommendation Cost 
Opinion 

Time 
Frame Notes/Considerations 

Briarwood Hills 
Dr / Oster Pkwy Roundabout $1,800,000 >10 years 

• Could be sooner (development driven) 
• Pinnacle Prairie development 
• Connectivity south to Viking Rd 
• New pedestrian crossing point 

Rownd St Roundabout $1,800,000 >10 years 

• Could be sooner (development driven) 
• Pinnacle Prairie development 
• Connectivity south to Viking Rd 
• Close proximity of Greenhill Dr to the 

north 

Green Creek Rd Widen for 
Turn Lane $600,000 >10 years • Safety driven 

Cedar Heights 
Dr Roundabout $2,500,000 <5 years 

• Incorporate with Cedar Heights Dr 
reconstruction to south 

• Possible small ROW need in SW and SE 
corners 

• Church parking lot access in NE corner 
(possible relocation 

• Current CIP design 2019 / construction 
2020 
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APPENDIX A 
IMPROVEMENT ALTERNATIVE EXHIBITS 

 
Hudson Rd Widening 

Algonquin Dr Widening 
Ashworth Dr Widening 

S Main St Widening or Roundabout 
Coneflower Pkwy / Estate Dr Widening 
Prairie Pkwy Widening or Roundabout  

Orchard Hill Dr Widening 
Oster Pkwy Widening or Roundabout 
Rownd St Widening or Roundabout 

Cedar Heights Widening or Roundabout  
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IMPROVEMENT ALTERNATIVE COST OPINIONS 
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DRAFT

V:\Projects\2018\118.0463.01\Design\CostOpinion_2018-09-05_Widening.xls
 10/2/2018
Page 1 of 1

INTERSECTION WIDENING/TRAFFIC SIGNAL 
ALTERNATIVE ESTIMATE ROUNDABOUT ALTERNATIVE ESTIMATE

HUDSON RD & GREENHILL RD $1,180,200 -

ALGONQUIN DR & GREENHILL RD $977,950 -

ASHWORTH DR & GREENHILL RD $784,100 -

S. MAIN ST & GREENHILL RD $1,099,850 $2,833,750

CONEFLOWER PKWY & GREENHILL RD $714,000 -

PRAIRIE PKWY & GREENHILL RD $1,163,400 $2,059,400

ORCHARD HILL DR & GREENHILL RD $697,350 -

OSTER PKWY & GREENHILL RD $1,082,850 $1,800,000 *

ROWND ST & GREENHILL RD $1,020,250 $1,800,000 *

CEDAR HEIGHTS DR & GREENHILL RD $756,700 $2,543,650

     * Planning estimate for roundabout based on comparative intersection estiamtes

OPINION OF PROBABLE PROJECT COSTS SUMMARY
GREENHILL RD CORRIDOR TRAFFIC STUDY

October 2, 2018
CEDAR FALLS, IOWA

PROJECT NO. 118.0463
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DRAFT

V:\Projects\2018\118.0463.01\Design\CostOpinion_2018-09-05_Widening.xls
9/25/2018

Page 2 of 21

ITEM 
# DESCRIPTION QUANTITY UNIT UNIT PRICE EXTENDED 

PRICE

1 Excavation, Class 10 1500 CY 7.00$            10,500.00$        
2 Subgrade Preparation (1) 2900 SY 3.00$            8,700.00$          
3 Modified Subbase (2) 2900 SY 12.00$          34,800.00$        
4 Topsoil, Strip, Salvage and Respread (3) 1000 CY 8.00$            8,000.00$          
5 Remove Existing Storm Intake (4) 15 EA 800.00$        12,000.00$        
6 Remove Existing Storm Manhole (5) 1 EA 800.00$        800.00$             
7 Manhole Adjustment 2 EA 500.00$        1,000.00$          
8 Remove Existing Storm Sewer, RCP <24" 1000 LF 25.00$          25,000.00$        
9 Storm Sewer, RCP, <24" 1200 LF 100.00$        120,000.00$      

10 Storm Sewer Intake, Street (4) 15 EA 5,000.00$     75,000.00$        
11 Storm Sewer Manhole 1 EA 5,000.00$     5,000.00$          
12 Removal of Pavement 850 SY 5.00$            4,250.00$          
13 PCC Pavement (6) 2350 SY 65.00$          152,750.00$      
14 Pavement Markings 1 LS 10,000.00$   10,000.00$        
15 Removal of Sidewalk 600 SY 20.00$          12,000.00$        
16 Sidewalk, 4" (7) 200 SY 40.00$          8,000.00$          
17 Sidewalk, 5" (8) 400 SY 40.00$          16,000.00$        
18 Sidewalk, 6" (9) 50 SY 70.00$          3,500.00$          
19 Detectable Warnings (9) 120 SF 45.00$          5,400.00$          
20 PCC Repair/Rehab (10) 600 SY 70.00$          42,000.00$        
21 Mobilization 1 LS 50,000.00$   50,000.00$        
22 Traffic Control 1 LS 15,000.00$   15,000.00$        
23 Traffic Signal Replacement 1 LS 200,000.00$ 200,000.00$      
24 Construction Survey 1 LS 15,000.00$   15,000.00$        
25 Surface Restoration 1 LS 3,000.00$     3,000.00$          
26 Erosion Control 1 LS 5,000.00$     5,000.00$          

Subtotal: 842,700.00$      
Contingency (20%): 170,000.00$      

CONSTRUCTION TOTAL: 1,012,700.00$   

Other Project Costs
Landscaping11: -$                   

Lighting12: 7,500.00$          
Right of Way13: -$                   

Utility Relocations14: -$                   
Engineering, Construction, and Administration (~16%): 160,000.00$      

TOTAL PROJECT COST: 1,180,200.00$   

OPINION OF PROBABLE PROJECT COSTS
GREENHILL RD CORRIDOR TRAFFIC STUDY

HUDSON RD & GREENHILL RD WIDENING
CEDAR FALLS, IOWA

PROJECT NO. 118.0463
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DRAFT

V:\Projects\2018\118.0463.01\Design\CostOpinion_2018-09-05_Widening.xls
9/25/2018

Page 3 of 21

Notes - HUDSON RD & GREENHILL RD WIDENING
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

Remove and replace intakes to new back of curb.

Remove and replace manhole outside of proposed pavement.

Assumes an 8" pavement thickness.

Assumes 1' of subgrade preparation extended 2' beyond the back of curb.

Assumes a minimum of 6" of modified subbase extended 2' beyond the back of curb.

Replacement of approx. 275' of 4' and 5' sidewalk within the project limits.

Replacement of approx. 350' of 10' shared use path within the project limits.

Construction of ADA ramps at intersection.

Assumes no landscaping enhancement.

Assumes relocation of one standard pole.

Assumes all improvements are within existing right-of-way.

Assumes approximately 10% of the existing paved area will need maintenance rehab.

Assumes there will be no major utility relocations.

Assumes 8" of topsoil strip and placement within the construction limits.
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V:\Projects\2018\118.0463.01\Design\CostOpinion_2018-09-05_Widening.xls
9/25/2018

Page 4 of 21

ITEM 
# DESCRIPTION QUANTITY UNIT UNIT PRICE EXTENDED 

PRICE

1 Excavation, Class 10 1500 CY 7.00$            10,500.00$        
2 Subgrade Preparation (1) 2700 SY 3.00$            8,100.00$          
3 Modified Subbase (2) 2700 SY 12.00$          32,400.00$        
4 Topsoil, Strip, Salvage and Respread (3) 600 CY 8.00$            4,800.00$          
5 Remove Existing Storm Intake (4) 4 EA 800.00$        3,200.00$          
6 Manhole Adjustment 2 EA 500.00$        1,000.00$          
7 Remove Existing Storm Sewer, RCP <24" 1000 LF 25.00$          25,000.00$        
8 Storm Sewer, RCP, <24" 1100 LF 100.00$        110,000.00$      
9 Storm Sewer Intake, Street (4) 4 EA 5,000.00$     20,000.00$        

10 Removal of Pavement 1050 SY 5.00$            5,250.00$          
11 PCC Pavement (5) 2300 SY 65.00$          149,500.00$      
12 Pavement Markings 1 LS 10,000.00$   10,000.00$        
13 Removal of Sidewalk 200 SY 20.00$          4,000.00$          
14 Sidewalk, 4" (6) 30 SY 40.00$          1,200.00$          
15 Sidewalk, 5" (7) 45 SY 40.00$          1,800.00$          
16 Sidewalk, 6" (8) 50 SY 70.00$          3,500.00$          
17 Detectable Warnings (8) 60 SF 45.00$          2,700.00$          
18 PCC Full Depth Patches (9) 650 SY 70.00$          45,500.00$        
19 Mobilization 1 LS 50,000.00$   50,000.00$        
20 Traffic Control 1 LS 10,000.00$   10,000.00$        
21 Traffic Signal Installation 1 LS 200,000.00$ 200,000.00$      
22 Construction Survey 1 LS 15,000.00$   15,000.00$        
23 Surface Restoration 1 LS 2,000.00$     2,000.00$          
24 Erosion Control 1 LS 5,000.00$     5,000.00$          

Subtotal: 720,450.00$      
Contingency (20%): 150,000.00$      

CONSTRUCTION TOTAL: 870,450.00$      

Other Project Costs
Landscaping10: -$                   

Lighting11: 7,500.00$          
Right of Way12: -$                   

Utility Relocations13: -$                   
Engineering, Construction, and Administration (~16%): 100,000.00$      

TOTAL PROJECT COST: 977,950.00$      

OPINION OF PROBABLE PROJECT COSTS
GREENHILL RD CORRIDOR TRAFFIC STUDY

ALGONQUIN DR & GREENHILL RD WIDENING
CEDAR FALLS, IOWA

PROJECT NO. 118.0463
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9/25/2018

Page 5 of 21

Notes - ALGONQUIN DR & GREENHILL RD WIDENING
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

Assumes approximately 10% of the existing paved area will need maintenance rehab.

Assumes a minimum of 6" of modified subbase extended 2' beyond the back of curb.

Assumes 8" of topsoil strip and placement within the construction limits.

Remove and replace intakes to new back of curb.

Assumes an 8" pavement thickness.

Replacement of approx. 50' of 5' sidewalk within the project limits.

Construction of ADA ramps at intersection.

Replacement of approx. 40' of 10' shared use path within the project limits.

Assumes 1' of subgrade preparation extended 2' beyond the back of curb.

Assumes no landscaping enhancement.

Assumes relocation of one standard pole.

Assumes all improvements are within existing right-of-way.

Assumes there will be no major utility relocations.
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Page 6 of 21

ITEM 
# DESCRIPTION QUANTITY UNIT UNIT PRICE EXTENDED 

PRICE

1 Excavation, Class 10 1500 CY 7.00$            10,500.00$        
2 Subgrade Preparation (1) 2700 SY 3.00$            8,100.00$          
3 Modified Subbase (2) 2700 SY 12.00$          32,400.00$        
4 Topsoil, Strip, Salvage and Respread (3) 700 CY 8.00$            5,600.00$          
5 Remove Existing Storm Intake (4) 6 EA 800.00$        4,800.00$          
8 Remove Existing Storm Sewer, RCP <24" 1000 LF 25.00$          25,000.00$        
9 Storm Sewer, RCP, <24" 1100 LF 100.00$        110,000.00$      

10 Storm Sewer Intake, Street (4) 6 EA 5,000.00$     30,000.00$        
12 Removal of Pavement 800 SY 5.00$            4,000.00$          
13 PCC Pavement (6) 2200 SY 65.00$          143,000.00$      
14 Pavement Markings 1 LS 10,000.00$   10,000.00$        
15 Removal of Sidewalk 300 SY 20.00$          6,000.00$          
17 Sidewalk, 5" (7) 100 SY 40.00$          4,000.00$          
18 Sidewalk, 6" (8) 50 SY 70.00$          3,500.00$          
19 Detectable Warnings (8) 60 SF 45.00$          2,700.00$          
20 PCC Full Depth Patches (9) 700 SY 70.00$          49,000.00$        
21 Mobilization 1 LS 40,000.00$   40,000.00$        
22 Traffic Control 1 LS 15,000.00$   15,000.00$        
23 Traffic Signal (10) 1 LS -$              -$                   
24 Construction Survey 1 LS 15,000.00$   15,000.00$        
25 Surface Restoration 1 LS 3,000.00$     3,000.00$          
26 Erosion Control 1 LS 5,000.00$     5,000.00$          

Subtotal: 526,600.00$      
Contingency (20%): 110,000.00$      

CONSTRUCTION TOTAL: 636,600.00$      

Other Project Costs
Landscaping11: -$                   

Lighting12: 7,500.00$          
Right of Way13: -$                   

Utility Relocations14: -$                   
Engineering, Construction, and Administration (~16%): 140,000.00$      

TOTAL PROJECT COST: 784,100.00$      

OPINION OF PROBABLE PROJECT COSTS
GREENHILL RD CORRIDOR TRAFFIC STUDY

ASHWORTH DR & GREENHILL ROAD WIDENING
CEDAR FALLS, IOWA

PROJECT NO. 118.0463
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9/25/2018

Page 7 of 21

Notes - ASHWORTH DR & GREENHILL ROAD WIDENING
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

   Either Ashworth or Algonquin may require additional traffic control. Cost incl w/ Algonquin.

Assumes approximately 10% of the existing paved area will need maintenance rehab.

Assumes a minimum of 6" of modified subbase extended 2' beyond the back of curb.

Assumes 8" of topsoil strip and placement within the construction limits.

Remove and replace intakes to new back of curb.

Remove and replace manhole outside of proposed pavement.

Assumes an 8" pavement thickness.

Construction of ADA ramps at intersection.

Replacement of approx. 90' of 10' shared use path within the project limits.

Assumes 1' of subgrade preparation extended 2' beyond the back of curb.

Assumes no landscaping enhancement.

Assumes relocation of one standard pole.

Assumes all improvements are within existing right-of-way.

Assumes there will be no major utility relocations.
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ITEM 
# DESCRIPTION QUANTITY UNIT UNIT PRICE EXTENDED 

PRICE

1 Excavation, Class 10 2000 CY 7.00$            14,000.00$        
2 Subgrade Preparation (1) 4000 SY 3.00$            12,000.00$        
3 Modified Subbase (2) 4000 SY 12.00$          48,000.00$        
4 Topsoil, Strip, Salvage and Respread (3) 1000 CY 8.00$            8,000.00$          
5 Remove Existing Storm Intake (4) 7 EA 800.00$        5,600.00$          
6 Manhole Adjustment 1 EA 500.00$        500.00$             
7 Remove Existing Storm Sewer, RCP <24" 350 LF 25.00$          8,750.00$          
8 Storm Sewer, RCP, <24" 400 LF 100.00$        40,000.00$        
9 Storm Sewer Intake, Street (4) 7 EA 5,000.00$     35,000.00$        

10 Removal of Pavement 1700 SY 5.00$            8,500.00$          
11 PCC Pavement (5) 3400 SY 65.00$          221,000.00$      
12 Pavement Markings 1 LS 10,000.00$   10,000.00$        
13 Removal of Sidewalk 450 SY 20.00$          9,000.00$          
14 Sidewalk, 4" (6) 350 SY 40.00$          14,000.00$        
15 Sidewalk, 5" (7) 150 SY 40.00$          6,000.00$          
16 Sidewalk, 6" (8) 50 SY 70.00$          3,500.00$          
17 Detectable Warnings (8) 100 SF 45.00$          4,500.00$          
18 PCC Full Depth Patches (9) 700 SY 70.00$          49,000.00$        
19 Mobilization 1 LS 40,000.00$   40,000.00$        
20 Traffic Control 1 LS 15,000.00$   15,000.00$        
21 Traffic Signal Replacement 1 LS 200,000.00$ 200,000.00$      
22 Construction Survey 1 LS 15,000.00$   15,000.00$        
23 Surface Restoration 1 LS 5,000.00$     5,000.00$          
24 Erosion Control 1 LS 5,000.00$     5,000.00$          

Subtotal: 777,350.00$      
Contingency (20%): 160,000.00$      

CONSTRUCTION TOTAL: 937,350.00$      

Other Project Costs
Landscaping10: -$                   

Lighting11: -$                   
Right of Way12: -$                   

Utility Relocations13: 12,500.00$        
Engineering, Construction, and Administration (~16%): 150,000.00$      

TOTAL PROJECT COST: 1,099,850.00$   

OPINION OF PROBABLE PROJECT COSTS
GREENHILL RD CORRIDOR TRAFFIC STUDY

S. MAIN ST & GREENHILL RD WIDENING
CEDAR FALLS, IOWA

PROJECT NO. 118.0463
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Notes - S. MAIN ST & GREENHILL RD WIDENING
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

Assumes approximately 10% of the existing paved area will need maintenance rehab.

Assumes a minimum of 6" of modified subbase extended 2' beyond the back of curb.

Assumes 8" of topsoil strip and placement within the construction limits.

Remove and replace intakes to new back of curb.

Assumes an 8" pavement thickness.

Replacement of approx. 520' of 5' sidewalk within the project limits.

Construction of ADA ramps at intersection.

Replacement of approx. 150' of 10' shared use path within the project limits.

Assumes 1' of subgrade preparation extended 2' beyond the back of curb.

Assumes no landscaping enhancement.

Assumes no additional lighting is needed for the improvements.

Assumes all improvements are within existing right-of-way.

Assumes there will be no major utility relocations, minor gas relocation elements per CFU.
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ITEM 
# DESCRIPTION QUANTITY UNIT UNIT PRICE EXTENDED 

PRICE

1 Excavation, Class 10 1500 CY 7.00$            10,500.00$        
2 Subgrade Preparation (1) 3100 SY 3.00$            9,300.00$          
3 Modified Subbase (2) 3100 SY 12.00$          37,200.00$        
4 Topsoil, Strip, Salvage and Respread (3) 800 CY 8.00$            6,400.00$          
5 Remove Existing Storm Intake (4) 5 EA 800.00$        4,000.00$          
6 Remove Existing Storm Sewer, RCP <24" 500 LF 25.00$          12,500.00$        
7 Storm Sewer, RCP, <24" 550 LF 100.00$        55,000.00$        
8 Storm Sewer Intake, Street (4) 5 EA 5,000.00$     25,000.00$        
9 Removal of Pavement 1300 SY 5.00$            6,500.00$          

10 PCC Pavement (5) 2600 SY 65.00$          169,000.00$      
11 Pavement Markings 1 LS 10,000.00$   10,000.00$        
12 Removal of Sidewalk 550 SY 20.00$          11,000.00$        
13 Sidewalk, 4" (6) 30 SY 40.00$          1,200.00$          
14 Sidewalk, 5" (7) 500 SY 40.00$          20,000.00$        
15 Sidewalk, 6" (8) 40 SY 70.00$          2,800.00$          
16 Detectable Warnings (8) 80 SF 45.00$          3,600.00$          
17 PCC Full Depth Patches (9) 600 SY 70.00$          42,000.00$        
18 Mobilization 1 LS 40,000.00$   40,000.00$        
19 Traffic Control 1 LS 15,000.00$   15,000.00$        
20 Traffic Signal Modification 1 LS -$              -$                   
21 Construction Survey 1 LS 15,000.00$   15,000.00$        
22 Surface Restoration 1 LS 3,000.00$     3,000.00$          
23 Erosion Control 1 LS 5,000.00$     5,000.00$          

Subtotal: 504,000.00$      
Contingency (20%): 110,000.00$      

CONSTRUCTION TOTAL: 614,000.00$      

Other Project Costs
Landscaping10: -$                   

Lighting11: -$                   
Right of Way12: -$                   

Utility Relocations13: -$                   
Engineering, Construction, and Administration (~16%): 100,000.00$      

TOTAL PROJECT COST: 714,000.00$      

OPINION OF PROBABLE PROJECT COSTS
GREENHILL RD CORRIDOR TRAFFIC STUDY

CONEFLOWER PARKWAY & GREENHILL RD WIDENING
CEDAR FALLS, IOWA

PROJECT NO. 118.0463

65



DRAFT

V:\Projects\2018\118.0463.01\Design\CostOpinion_2018-09-05_Widening.xls
9/25/2018

Page 11 of 21

Notes - CONEFLOWER PARKWAY & GREENHILL RD WIDENING
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

Assumes approximately 10% of the existing paved area will need maintenance rehab.

Construction of ADA ramps at intersection.

Assumes no landscaping enhancement.

Assumes no additional lighting is needed for the improvements.

Assumes all improvements are within existing right-of-way.

Assumes there will be no major utility relocations.

Assumes a minimum of 6" of modified subbase extended 2' beyond the back of curb.

Assumes 8" of topsoil strip and placement within the construction limits.

Remove and replace intakes to new back of curb.

Assumes an 8" pavement thickness.

Replacement of approx. 60' of 4' sidewalk within the project limits.

Replacement of approx. 380' of 10' shared use path within the project limits.

Assumes 1' of subgrade preparation extended 2' beyond the back of curb.
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ITEM 
# DESCRIPTION QUANTITY UNIT UNIT PRICE EXTENDED 

PRICE

1 Excavation, Class 10 1300 CY 7.00$            9,100.00$          
2 Subgrade Preparation (1) 3800 SY 3.00$            11,400.00$        
3 Modified Subbase (2) 3800 SY 12.00$          45,600.00$        
4 Topsoil, Strip, Salvage and Respread (3) 900 CY 8.00$            7,200.00$          
5 Remove Existing Storm Intake (4) 12 EA 800.00$        9,600.00$          
6 Remove Existing Storm Sewer, RCP <24" 1400 LF 25.00$          35,000.00$        
7 Storm Sewer, RCP, <24" 1500 LF 100.00$        150,000.00$      
8 Storm Sewer Intake, Street (4) 12 EA 5,000.00$     60,000.00$        
9 Removal of Pavement 1500 SY 5.00$            7,500.00$          

10 PCC Pavement (5) 3200 SY 65.00$          208,000.00$      
11 Pavement Markings 1 LS 10,000.00$   10,000.00$        
12 Removal of Sidewalk 400 SY 20.00$          8,000.00$          
13 Sidewalk, 4" (6) 40 SY 40.00$          1,600.00$          
14 Sidewalk, 5" (7) 250 SY 40.00$          10,000.00$        
15 Sidewalk, 6" (8) 150 SY 70.00$          10,500.00$        
16 Detectable Warnings (8) 120 SF 45.00$          5,400.00$          
17 PCC Full Depth Patches (9) 950 SY 70.00$          66,500.00$        
18 Mobilization 1 LS 40,000.00$   40,000.00$        
19 Traffic Control 1 LS 15,000.00$   15,000.00$        
20 Traffic Signal Modification 1 LS 100,000.00$ 100,000.00$      
21 Construction Survey 1 LS 15,000.00$   15,000.00$        
22 Surface Restoration 1 LS 3,000.00$     3,000.00$          
23 Erosion Control 1 LS 5,000.00$     5,000.00$          

Subtotal: 833,400.00$      
Contingency (20%): 170,000.00$      

CONSTRUCTION TOTAL: 1,003,400.00$   

Other Project Costs
Landscaping10: -$                   

Lighting11: -$                   
Right of Way12: -$                   

Utility Relocations13: -$                   
Engineering, Construction, and Administration (~16%): 160,000.00$      

TOTAL PROJECT COST: 1,163,400.00$   

OPINION OF PROBABLE PROJECT COSTS
GREENHILL RD CORRIDOR TRAFFIC STUDY

PRAIRIE PARKWAY & GREENHILL RD WIDENING
CEDAR FALLS, IOWA

PROJECT NO. 118.0463
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Notes - PRAIRIE PARKWAY & GREENHILL RD WIDENING
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

Assumes approximately 10% of the existing paved area will need maintenance rehab.

Construction of ADA ramps at intersection.

Assumes no landscaping enhancement.

Assumes no additional lighting is needed for the improvements.

Assumes all improvements are within existing right-of-way.

Assumes there will be no major utility relocations.

Assumes a minimum of 6" of modified subbase extended 2' beyond the back of curb.

Assumes 8" of topsoil strip and placement within the construction limits.

Remove and replace intakes to new back of curb.

Assumes an 8" pavement thickness.

Replacement of approx. 65' of 5' sidewalk within the project limits.

Replacement of approx. 200' of 10' shared use path within the project limits.

Assumes 1' of subgrade preparation extended 2' beyond the back of curb.
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ITEM 
# DESCRIPTION QUANTITY UNIT UNIT PRICE EXTENDED 

PRICE

1 Excavation, Class 10 1000 CY 7.00$            7,000.00$          
2 Subgrade Preparation (1) 2700 SY 3.00$            8,100.00$          
3 Modified Subbase (2) 2700 SY 12.00$          32,400.00$        
4 Topsoil, Strip, Salvage and Respread (3) 1000 CY 8.00$            8,000.00$          
5 Remove Existing Storm Intake (4) 8 EA 800.00$        6,400.00$          
6 Remove Existing Storm Sewer, RCP <24" 550 LF 25.00$          13,750.00$        
7 Storm Sewer, RCP, <24" 650 LF 100.00$        65,000.00$        
8 Storm Sewer Intake, Street (4) 8 EA 5,000.00$     40,000.00$        
9 Removal of Pavement 1000 SY 5.00$            5,000.00$          

10 PCC Pavement (5) 2200 SY 65.00$          143,000.00$      
11 Pavement Markings 1 LS 10,000.00$   10,000.00$        
12 Removal of Sidewalk 450 SY 20.00$          9,000.00$          
13 Sidewalk, 4" (6) 10 SY 40.00$          400.00$             
14 Sidewalk, 5" (7) 375 SY 40.00$          15,000.00$        
15 Sidewalk, 6" (8) 30 SY 70.00$          2,100.00$          
16 Detectable Warnings (8) 60 SF 45.00$          2,700.00$          
17 PCC Full Depth Patches (9) 700 SY 70.00$          49,000.00$        
18 Mobilization 1 LS 40,000.00$   40,000.00$        
19 Traffic Control 1 LS 15,000.00$   15,000.00$        
20 Traffic Signal 1 LS -$              -$                   
21 Construction Survey 1 LS 15,000.00$   15,000.00$        
22 Surface Restoration 1 LS 3,000.00$     3,000.00$          
23 Erosion Control 1 LS 5,000.00$     5,000.00$          

Subtotal: 494,850.00$      
Contingency (20%): 100,000.00$      

CONSTRUCTION TOTAL: 594,850.00$      

Other Project Costs
Landscaping10: -$                   

Lighting11: 7,500.00$          
Right of Way12: -$                   

Utility Relocations13: -$                   
Engineering, Construction, and Administration (~16%): 95,000.00$        

TOTAL PROJECT COST: 697,350.00$      

OPINION OF PROBABLE PROJECT COSTS
GREENHILL RD CORRIDOR TRAFFIC STUDY

ORCHARD HILL DR & GREENHILL RD WIDENING
CEDAR FALLS, IOWA

PROJECT NO. 118.0463
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Notes - PRAIRIE PARKWAY & GREENHILL RD WIDENING
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

Assumes approximately 10% of the existing paved area will need maintenance rehab.

Construction of ADA ramps at intersection.

Assumes no landscaping enhancement.

Assumes relocation of one standard pole.

Assumes all improvements are within existing right-of-way.

Assumes there will be no major utility relocations.

Assumes a minimum of 6" of modified subbase extended 2' beyond the back of curb.

Assumes 8" of topsoil strip and placement within the construction limits.

Remove and replace intakes to new back of curb.

Assumes an 8" pavement thickness.

Replacement of approx. 20' of 4' sidewalk within the project limits.

Replacement of approx. 340' of 10' shared use path within the project limits.

Assumes 1' of subgrade preparation extended 2' beyond the back of curb.
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ITEM 
# DESCRIPTION QUANTITY UNIT UNIT PRICE EXTENDED 

PRICE

1 Excavation, Class 10 1000 CY 7.00$            7,000.00$          
2 Subgrade Preparation (1) 2800 SY 3.00$            8,400.00$          
3 Modified Subbase (2) 2800 SY 12.00$          33,600.00$        
4 Topsoil, Strip, Salvage and Respread (3) 1000 CY 8.00$            8,000.00$          
5 Remove Existing Storm Intake (4) 10 EA 800.00$        8,000.00$          
6 Remove Existing Storm Sewer, RCP <24" 1100 LF 25.00$          27,500.00$        
7 Storm Sewer, RCP, <24" 1200 LF 100.00$        120,000.00$      
8 Storm Sewer Intake, Street (4) 10 EA 5,000.00$     50,000.00$        
9 Removal of Pavement 1200 SY 5.00$            6,000.00$          

10 PCC Pavement (5) 2300 SY 65.00$          149,500.00$      
11 Pavement Markings 1 LS 10,000.00$   10,000.00$        
12 Removal of Sidewalk 100 SY 20.00$          2,000.00$          
13 Sidewalk, 4" (6) 20 SY 40.00$          800.00$             
14 Sidewalk, 6" (7) 70 SY 70.00$          4,900.00$          
15 Detectable Warnings (7) 70 SF 45.00$          3,150.00$          
16 PCC Full Depth Patches (8) 800 SY 70.00$          56,000.00$        
17 Mobilization 1 LS 40,000.00$   40,000.00$        
18 Traffic Control 1 LS 15,000.00$   15,000.00$        
19 Traffic Signal Installation 1 LS 200,000.00$ 200,000.00$      
20 Construction Survey 1 LS 15,000.00$   15,000.00$        
21 Surface Restoration 1 LS 3,000.00$     3,000.00$          
22 Erosion Control 1 LS 5,000.00$     5,000.00$          

Subtotal: 772,850.00$      
Contingency (20%): 160,000.00$      

CONSTRUCTION TOTAL: 932,850.00$      

Other Project Costs
Landscaping9: -$                   

Lighting10: -$                   
Right of Way11: -$                   

Utility Relocations12: -$                   
Engineering, Construction, and Administration (~16%): 150,000.00$      

TOTAL PROJECT COST: 1,082,850.00$   

OPINION OF PROBABLE PROJECT COSTS
GREENHILL RD CORRIDOR TRAFFIC STUDY

OSTER PARKWAY & GREENHILL RD WIDENING
CEDAR FALLS, IOWA

PROJECT NO. 118.0463
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Notes - OSTER PARKWAY & GREENHILL RD WIDENING
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

Assumes approximately 10% of the existing paved area will need maintenance rehab.

Assumes no additional lighting is needed for the improvements.

Assumes all improvements are within existing right-of-way.

Assumes there will be no major utility relocations.

Construction of ADA ramps at intersection.

Assumes 1' of subgrade preparation extended 2' beyond the back of curb.

Assumes a minimum of 6" of modified subbase extended 2' beyond the back of curb.

Assumes 8" of topsoil strip and placement within the construction limits.

Remove and replace intakes to new back of curb.

Assumes no landscaping enhancement.

Assumes an 8" pavement thickness.

Replacement of approx. 20' of 4' sidewalk within the project limits.
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ITEM 
# DESCRIPTION QUANTITY UNIT UNIT PRICE EXTENDED 

PRICE

1 Excavation, Class 10 1200 CY 7.00$            8,400.00$          
2 Subgrade Preparation (1) 3500 SY 3.00$            10,500.00$        
3 Modified Subbase (2) 3500 SY 12.00$          42,000.00$        
4 Topsoil, Strip, Salvage and Respread (3) 1000 CY 8.00$            8,000.00$          
5 Remove Existing Storm Intake (4) 6 EA 800.00$        4,800.00$          
6 Remove Existing Storm Sewer, RCP <24" 1200 LF 25.00$          30,000.00$        
7 Storm Sewer, RCP, <24" 1250 LF 100.00$        125,000.00$      
8 Storm Sewer Intake, Street (4) 6 EA 5,000.00$     30,000.00$        
9 Removal of Pavement 1200 SY 5.00$            6,000.00$          

10 PCC Pavement (5) 2800 SY 65.00$          182,000.00$      
11 Pavement Markings 1 LS 10,000.00$   10,000.00$        
12 Removal of Sidewalk 325 SY 20.00$          6,500.00$          
13 Sidewalk, 4" (6) 290 SY 40.00$          11,600.00$        
14 Sidewalk, 5" (7) 15 SY 40.00$          600.00$             
15 Sidewalk, 6" (8) 60 SY 70.00$          4,200.00$          
16 Detectable Warnings (8) 70 SF 45.00$          3,150.00$          
17 PCC Full Depth Patches (9) 850 SY 70.00$          59,500.00$        
18 Mobilization 1 LS 40,000.00$   40,000.00$        
19 Traffic Control 1 LS 15,000.00$   15,000.00$        
20 Traffic Signal Modification 1 LS 100,000.00$ 100,000.00$      
21 Construction Survey 1 LS 15,000.00$   15,000.00$        
22 Surface Restoration 1 LS 3,000.00$     3,000.00$          
23 Erosion Control 1 LS 5,000.00$     5,000.00$          

Subtotal: 720,250.00$      
Contingency (20%): 150,000.00$      

CONSTRUCTION TOTAL: 870,250.00$      

Other Project Costs
Landscaping10: -$                   

Lighting11: -$                   
Right of Way12: 10,000.00$        

Utility Relocations13: -$                   
Engineering, Construction, and Administration (~16%): 140,000.00$      

TOTAL PROJECT COST: 1,020,250.00$   

OPINION OF PROBABLE PROJECT COSTS
GREENHILL RD CORRIDOR TRAFFIC STUDY

ROWND ST & GREENHILL RD WIDENING
CEDAR FALLS, IOWA

PROJECT NO. 118.0463
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Notes - ROWND ST & GREENHILL RD WIDENING
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

Assumes approximately 10% of the existing paved area will need maintenance rehab.

Construction of ADA ramps at intersection.

Assumes no landscaping enhancement.

Assumes relocation of one standard pole.

Assumes acquistion of 800 sf of right-of-way south of the intersection to accommodate the widening of 
Round Street.
Assumes there will be no major utility relocations.

Assumes a minimum of 6" of modified subbase extended 2' beyond the back of curb.

Assumes 8" of topsoil strip and placement within the construction limits.

Remove and replace intakes to new back of curb.

Assumes an 8" pavement thickness.

Replacement of approx. 20' of 4' sidewalk within the project limits.

Replacement of approx. 340' of 10' shared use path within the project limits.

Assumes 1' of subgrade preparation extended 2' beyond the back of curb.
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ITEM 
# DESCRIPTION QUANTITY UNIT UNIT PRICE EXTENDED 

PRICE

1 Excavation, Class 10 600 CY 7.00$            4,200.00$          
2 Subgrade Preparation (1) 1600 SY 3.00$            4,800.00$          
3 Modified Subbase (2) 1600 SY 12.00$          19,200.00$        
4 Topsoil, Strip, Salvage and Respread (3) 1000 CY 8.00$            8,000.00$          
5 Remove Existing Storm Intake (4) 3 EA 800.00$        2,400.00$          
6 Remove Existing Storm Sewer, RCP <24" 50 LF 25.00$          1,250.00$          
7 Storm Sewer, RCP, <24" 60 LF 100.00$        6,000.00$          
8 Storm Sewer Intake, Street (4) 3 EA 5,000.00$     15,000.00$        
9 Removal of Pavement 600 SY 5.00$            3,000.00$          

10 PCC Pavement (5) 1500 SY 65.00$          97,500.00$        
11 Pavement Markings 1 LS 10,000.00$   10,000.00$        
12 Removal of Sidewalk 80 SY 20.00$          1,600.00$          
13 Sidewalk, 4" (6) 100 SY 40.00$          4,000.00$          
14 Sidewalk, 5" (7) 15 SY 40.00$          600.00$             
15 Sidewalk, 6" (8) 25 SY 70.00$          1,750.00$          
16 Detectable Warnings (8) 20 SF 45.00$          900.00$             
17 PCC Full Depth Patches (9) 500 SY 70.00$          35,000.00$        
18 Mobilization 1 LS 40,000.00$   40,000.00$        
19 Traffic Control 1 LS 15,000.00$   15,000.00$        
20 Traffic Signal Replacement 1 LS 200,000.00$ 200,000.00$      
21 Construction Survey 1 LS 15,000.00$   15,000.00$        
22 Surface Restoration 1 LS 3,000.00$     3,000.00$          
23 Erosion Control 1 LS 5,000.00$     5,000.00$          

Subtotal: 493,200.00$      
Contingency (20%): 100,000.00$      

CONSTRUCTION TOTAL: 593,200.00$      

Other Project Costs
Landscaping10: -$                   

Lighting11: -$                   
Right of Way12: -$                   

Utility Relocations13: 18,500.00$        
Engineering, Construction, and Administration (~16%): 100,000.00$      

TOTAL PROJECT COST: 711,700.00$      

OPINION OF PROBABLE PROJECT COSTS
GREENHILL RD CORRIDOR TRAFFIC STUDY

CEDAR HEIGHTS DR & GREENHILL RD WIDENING
CEDAR FALLS, IOWA

PROJECT NO. 118.0463
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Notes - CEDAR HEIGHTS DR & GREENHILL RD WIDENING
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

Assumes approximately 10% of the existing paved area will need maintenance rehab.

Construction of ADA ramps at intersection.

Assumes no landscaping enhancement.

Assumes relocation of one standard pole.

Assumes all improvements are within existing right-of-way.

Assumes there will be no major utility relocations, minor gas relocation elements per CFU.

Assumes a minimum of 6" of modified subbase extended 2' beyond the back of curb.

Assumes 8" of topsoil strip and placement within the construction limits.

Remove and replace intakes to new back of curb.

Assumes an 8" pavement thickness.

Replacement of approx. 100' of 5' sidewalk within the project limits.

Replacement of approx. 20' of 10' shared use path within the project limits.

Assumes 1' of subgrade preparation extended 2' beyond the back of curb.
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ITEM 
# DESCRIPTION QUANTITY UNIT UNIT PRICE EXTENDED 

PRICE

1 Excavation, Class 10 5000 CY 7.00$            35,000.00$        
2 Subgrade Preparation (1) 12200 SY 3.00$            36,600.00$        
3 Modified Subbase (2) 12200 SY 12.00$          146,400.00$      
4 Topsoil, Strip, Salvage and Respread (3) 3300 CY 8.00$            26,400.00$        
2 Remove Existing Storm Intake (4) 6 EA 800.00$        4,800.00$          
3 Remove Existing Storm Manhole (5) 1 EA 800.00$        800.00$             
4 Remove Existing Storm Sewer, RCP <24" 540 LF 25.00$          13,500.00$        
5 Storm Sewer, RCP, <24" 1000 LF 100.00$        100,000.00$      
6 Storm Sewer Intake, Street (4) 6 EA 5,000.00$     30,000.00$        
7 Storm Sewer Manhole 2 EA 5,000.00$     10,000.00$        
8 Removal of Pavement 9600 SY 5.00$            48,000.00$        
9 PCC Pavement (6) 10300 SY 65.00$          669,500.00$      

10 Concrete Median 345 SY 60.00$          20,700.00$        
11 Concrete Median, Colored Concrete 220 SY 85.00$          18,700.00$        
12 Truck Apron, Colored 435 SY 90.00$          39,150.00$        
13 Pavement Markings 1 LS 10,000.00$   10,000.00$        
14 Removal of Sidewalk 2200 SY 20.00$          44,000.00$        
15 Sidewalk, 4" (7) 550 SY 40.00$          22,000.00$        
16 Sidewalk, 5" (8) 1700 SY 40.00$          68,000.00$        
17 Sidewalk, 6" (9) 200 SY 70.00$          14,000.00$        
18 Detectable Warnings (9) 340 SF 45.00$          15,300.00$        
19 Removal and Replacement of Wood Fence 1200 LF 50.00$          60,000.00$        
20 Retaining Wall (10) 41 CY 900.00$        36,900.00$        
21 Mobilization 1 LS 75,000.00$   75,000.00$        
22 Traffic Control 1 LS 20,000.00$   20,000.00$        
23 Traffic Signal Removal 1 LS 50,000.00$   50,000.00$        
24 Construction Survey 1 LS 15,000.00$   15,000.00$        
25 Surface Restoration 1 LS 8,000.00$     8,000.00$          
26 Erosion Control 1 LS 10,000.00$   10,000.00$        

Subtotal: 1,647,750.00$   
Contingency (20%): 330,000.00$      

CONSTRUCTION TOTAL: 1,977,750.00$   

Other Project Costs
Landscaping11: 40,000.00$        

Lighting12: 60,000.00$        
Right of Way13: 20,000.00$        

Utility Relocations14: 426,000.00$      
Engineering, Construction, and Administration (~16%): 310,000.00$      

TOTAL PROJECT COST: 2,833,750.00$   

OPINION OF PROBABLE PROJECT COSTS
GREENHILL RD CORRIDOR TRAFFIC STUDY

S MAIN STREET - ROUNDABOUT ALTERNATIVE
CEDAR FALLS, IOWA

PROJECT NO. 118.0463
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Notes S MAIN STREET - ROUNDABOUT ALTERNATIVE
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10) NE Quadrant - retaining wall / sidewalk 275 
LF, avg ht 4 FT, 12" thick

(11)

(12)

(13)

(14)

Assumes a minimum of 6" of modified subbase extended 2' beyond the back of curb.

Assumes 8" of topsoil strip and placement within the construction limits.

Assumes 1' of subgrade preparation extended 2' beyond the back of curb.

Remove and replace intakes to new back of curb.

Remove and replace manhole outside of proposed pavement.

Assumes an 8" pavement thickness.

Replacement of approx. 835' of 4' and 6' sidewalk within the project limits.

Replacement of approx. 1500' of 10' shared use path within the project limits.

Construction of ADA ramps at roundabout.

Assumes no landscaping enhancement.

Assumes the addition of 8 standard light poles for intersection lighting.

Assumes a total ROW acquisition of approx. 17,500 sf in the NE and SW corners of the roundabout.

There are significant impacts to utilities within the right-of-way. Costs per CFU utilities review for Jon R. 
9/20-21/18

Gas - $20,800 / Water - $120,000 / Elec - $210,000 / Comm - $75,000
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ITEM 
# DESCRIPTION QUANTITY UNIT UNIT PRICE EXTENDED 

PRICE

1 Excavation, Class 10 4000 CY 7.00$            28,000.00$        
2 Subgrade Preparation (1) 10300 SY 3.00$            30,900.00$        
3 Modified Subbase (2) 10300 SY 12.00$          123,600.00$      
4 Topsoil, Strip, Salvage and Respread (3) 2200 CY 8.00$            17,600.00$        
5 Remove Existing Storm Intake (4) 10 EA 800.00$        8,000.00$          
6 Remove Existing Storm Sewer, RCP <24" 1200 LF 25.00$          30,000.00$        
7 Storm Sewer, RCP, <24" 1400 LF 100.00$        140,000.00$      
8 Storm Sewer Intake, Street (4) 10 EA 5,000.00$     50,000.00$        
9 Storm Sewer Manhole 2 EA 5,000.00$     10,000.00$        

10 Removal of Pavement 8100 SY 5.00$            40,500.00$        
11 PCC Pavement (5) 8000 SY 65.00$          520,000.00$      
12 Concrete Median 80 SY 60.00$          4,800.00$          
13 Concrete Median, Colored Concrete 220 SY 85.00$          18,700.00$        
14 Truck Apron, Colored 480 SY 90.00$          43,200.00$        
15 Pavement Markings 1 LS 10,000.00$   10,000.00$        
16 Removal of Sidewalk 1500 SY 20.00$          30,000.00$        
17 Sidewalk, 4" (6) 20 SY 40.00$          800.00$             
18 Sidewalk, 5" (7) 1350 SY 40.00$          54,000.00$        
19 Sidewalk, 6" (8) 200 LF 70.00$          14,000.00$        
20 Detectable Warnings (8) 340 SF 45.00$          15,300.00$        
21 Mobilization 1 LS 70,000.00$   70,000.00$        
22 Traffic Control 1 LS 20,000.00$   20,000.00$        
23 Traffic Signal Removal 1 LS 50,000.00$   50,000.00$        
24 Construction Survey 1 LS 15,000.00$   15,000.00$        
25 Surface Restoration 1 LS 5,000.00$     5,000.00$          
26 Erosion Control 1 LS 10,000.00$   10,000.00$        

Subtotal: 1,359,400.00$   
Contigency (20%): 280,000.00$      

CONSTRUCTION TOTAL: 1,639,400.00$   

Other Project Costs
Landscaping9: 40,000.00$        

Lighting10: 60,000.00$        
Right of Way11: 10,000.00$        

Utility Relocations12: 50,000.00$        
Engineering, Construction, and Administration (~16%): 260,000.00$      

TOTAL PROJECT COST: 2,059,400.00$   

OPINION OF PROBABLE PROJECT COSTS
GREENHILL RD CORRIDOR TRAFFIC STUDY

PRAIRIE PARKWAY - ROUNDABOUT ALTERNATIVE
CEDAR FALLS, IOWA

PROJECT NO. 118.0463

79



DRAFT

V:\Projects\2018\118.0463.01\Design\CostOpinion_2018-08-31_Roundabouts.xls
9/25/2018

Page 4 of 6

Notes PRAIRIE PARKWAY - ROUNDABOUT ALTERNATIVE
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

Assumes a total ROW acquisition of approx. 870 sf in the NW and NE corners of the roundabout.

Assuming no major utility relocations during construction, but incremental amount per S Main & Cedar 
Heights estimates per CFU correspondence

Assumes no landscaping enhancement.

Assumes a minimum of 6" of modified subbase extended 2' beyond the back of curb.

Assumes 8" of topsoil strip and placement within the construction limits.

Assumes 1' of subgrade preparation extended 2' beyond the back of curb.

Remove and replace intakes to new back of curb.

Assumes the addition of 8 standard light poles for intersection lighting.

Assumes an 8" pavement thickness.

Replacement of approx. 35' of 5' sidewalk within the project limits.

Replacement of approx. 1190' of 10' shared use path within the project limits.

Construction of ADA ramps at roundabout.
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ITEM 
# DESCRIPTION QUANTITY UNIT UNIT PRICE EXTENDED 

PRICE

1 Excavation, Class 10 5500 CY 7.00$            38,500.00$        
2 Subgrade Preparation (1) 13400 SY 3.00$            40,200.00$        
3 Modified Subbase (2) 13400 SY 12.00$          160,800.00$      
4 Topsoil, Strip, Salvage and Respread (3) 2100 CY 8.00$            16,800.00$        
2 Remove Existing Storm Intake (4) 10 EA 800.00$        8,000.00$          
3 Remove Existing Storm Sewer, RCP <24" 1200 LF 25.00$          30,000.00$        
4 Storm Sewer, RCP, <24" 1600 LF 100.00$        160,000.00$      
5 Storm Sewer Intake, Street (4) 12 EA 5,000.00$     60,000.00$        
6 Storm Sewer Manhole 3 EA 5,000.00$     15,000.00$        
7 Removal of Pavement 10800 SY 5.00$            54,000.00$        
8 PCC Pavement (5) 11000 SY 65.00$          715,000.00$      
9 Concrete Median 60 SY 60.00$          3,600.00$          

10 Concrete Median, Colored Concrete 280 SY 85.00$          23,800.00$        
11 Truck Apron, Colored 480 SY 90.00$          43,200.00$        
12 Pavement Markings 1 LS 10,000.00$   10,000.00$        
13 Removal of Sidewalk 1300 SY 20.00$          26,000.00$        
14 Sidewalk, 5" (6) 1350 SY 40.00$          54,000.00$        
15 Sidewalk, 6" (7) 45 SY 70.00$          3,150.00$          
16 Detectable Warnings (7) 80 SF 45.00$          3,600.00$          
17 Mobilization 1 LS 70,000.00$   70,000.00$        
18 Traffic Control 1 LS 20,000.00$   20,000.00$        
19 Traffic Signal Removal 1 LS 50,000.00$   50,000.00$        
20 Construction Survey 1 LS 15,000.00$   15,000.00$        
21 Surface Restoration 1 LS 5,000.00$     5,000.00$          
22 Erosion Control 1 LS 10,000.00$   10,000.00$        

Subtotal: 1,635,650.00$   
Contigency (20%): 330,000.00$      

CONSTRUCTION TOTAL: 1,965,650.00$   

Other Project Costs
Landscaping8: -$                   

Lighting9: 60,000.00$        
Right of Way10: 10,000.00$        

Utility Relocations11: 193,000.00$      
Engineering, Construction, and Administration (~16%): 315,000.00$      

TOTAL PROJECT COST: 2,543,650.00$   

OPINION OF PROBABLE PROJECT COSTS
GREENHILL RD CORRIDOR TRAFFIC STUDY

CEDAR HEIGHTS DRIVE  - ROUNDABOUT ALTERNATIVE
CEDAR FALLS, IOWA

PROJECT NO. 118.0463
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Notes CEDAR HEIGHTS DRIVE  - ROUNDABOUT ALTERNATIVE
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11) Possible significant impacts to utilities within the right-of-way. Costs per CFU utilities review for Jon R. 
9/20-21/18

Gas - $18,500 / Water - $84,000 / Elec - $65,000 / Comm - $25,000

Assumes the addition of 8 standard light poles for intersection lighting.

Assumes a minimum of 6" of modified subbase extended 2' beyond the back of curb.

Assumes 8" of topsoil strip and placement within the construction limits.

Assumes 1' of subgrade preparation extended 2' beyond the back of curb.

Remove and replace intakes to new back of curb. Addition of 4 street intakes to the south along Cedar 
Heights Dr. in new curbed section of street.

Assumes a total ROW acquisition of approx. 1,800 sf in the SW and SE corners of the roundabout.

Assumes an 8" pavement thickness.

Replacement of approx. 1280' of 10' shared use path within the project limits.

Construction of ADA ramps at roundabout.

Assumes no landscaping enhancement.
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APPENDIX C 
PUBLIC INPUT PROCESS & COMMENT 

 
Public Input Process 
Meeting Handouts 

Meeting Sign-In Sheets 
Comment Sheets 

Comments Compilation 
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Memorandum 

To: Jon Resler, P.E., City Engineer Date: 12/11/18 

From: Mark Perington, P.E., PTOE 
Andrew Houchin, E.I. 

CC: Stephanie Houk Sheetz, AICP, Community Development Director 

RE: Public Input Process 
Greenhill Rd Corridor Traffic Study 
Cedar Falls, IA 
Snyder & Associates Project No.: 118.0463.01 
 

 
Introduction 
This memorandum documents the public input process undertaken as part of the Greenhill Road Corridor 
Traffic Study in Cedar Falls. It included conducting three public information meetings; receiving comments 
at and following the meetings; and compiling and summarizing those comments to understand the most 
interesting topics for the public with respect to corridor needs. 

Public Meetings 
Three public information meetings were conducted as part of this study. Details of the meetings are 
outlined below, including when they occurred and what they covered. 

• Public Meeting 1 – June 12, 2018 
o Provided background information regarding the existing corridor including traffic and crash 

history 
o Conversations focused mostly on the intersection of Greenhill Rd and S Main St, and what 

interim measures could be provided prior to major reconstruction 
o Received comments via post-it notes on a corridor map, direct conversations, and written 

comment sheets that were provided at all meetings 
• Public Meeting 2 – August 9, 2018 

o Provided information on forecasted traffic volumes and future needs 
o Presented widening and roundabout functional geometry alternatives for each of corridor 

study intersections 
o Answered questions from the public about the alternatives 

• Public Meeting 3 – November 1, 2018 
o Presented preferred alternative for each of the study intersections 
o Cost opinions for alternative improvements 
o Life cycle cost analysis of each alternative based on public costs beyond initial construction 
o Answered questions from the public about the preferred alternatives 
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Comment Summary 
Comments about the corridor study were received in several forms: comment sheets turned in at the 
meeting, comment sheets turned in after the meeting, emails received by the City after the meeting, and 
post-it notes from the first meeting. Those comments were then compiled into spreadsheets and summarized 
based on the location and topic of the comment. In all, 64 comments were received by November 15, and 
those comments are summarized in Table 1 and Table 2 below. Note that some of the comments covered 
several locations and topics, so the totals will not be the same. Additionally, topics that only had one 
comment were excluded for brevity. 

Table 1. Summary of Comments by Location 
Location Count 
S Main St 51 
Corridor 25 

Prairie Pkwy 8 
Orchard Hill Dr 4 

Hudson Rd 4 
Estate Dr 4 

Coneflower Pkwy 4 
Rownd St 3 

Oster Pkwy 1 
Algonquin Dr 1 

 

Table 2. Summary of Comments by Topic 
Topic Count 

Roundabout (positive) 17 
Turn lanes 11 

Safety concerns 9 
Turn signals 7 

Roundabout (negative) 5 
Pedestrian Timings 4 

Capacity 4 
Right-of-way 4 

Speed 4 
Emergency vehicles 3 

Queuing 3 
Signage 3 

Sufficient gaps in traffic 3 
Sunday Traffic 3 

Pedestrian Facilities 3 
Trucks 3 
Closure 2 

Pedestrian Yielding 2 
Signal timings 2 
Traffic Signal 2 

 

The location with the most comments was the S Main St intersection, with the next most common being 
about the corridor in general. It should be noted that the first meeting notification by mail were initially sent 
to households near the S Main St intersection due to prior neighborhood concerns about operations, and IA 
58 & Viking diversion traffic, and related land use development at this intersection. This may explain some 
of the high interest in the S Main St intersection, but it is clearly still the primary focus of much of the 
public attention in the Greenhill corridor. The topics of interest were more widespread. Roundabouts were 
a common discussion item, with more positive comments about them (17) than negative (5). Turn lanes and 
turn signals at intersections were also popular comment topics.  

Attached: Public meeting handouts, sign-in sheets, comment sheets, and compilation of comments  
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P U B L I C  I N F O R M A T I O N  MEETING  
GREENHILL ROAD CORRIDOR TRAFFIC STUDY 

Tonight’s meeting is an open house style format at which you can visit with City staff  
and the engineering consultant. The goal is to discuss the Greenhill Road Corridor from  
Hudson Road  through Cedar Heights Drive and seek input on potential improvements  
to be considered as the City conducts a traffic study of the corridor with respect to future  
improvement work at corridor intersections, based on safety, operations, and complete 

streets policy. 
 

June 12, 2018 

Notes: 
______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

______________________________________________________________________

______________________________________________________________________ 

______________________________________________________________________

______________________________________________________________________ 

______________________________________________________________________ 

Jon Resler, P.E. 
City Engineer 
City of Cedar Falls 
220 Clay Street  
Cedar Falls, IA 50613 
Phone: 319-268-5161 
Fax: 319-268-5197  
Jon.Resler@cedarfalls.com 

Project Questions/Comments: 

H U D S O N  R O A D  T O  C E D A R  H E I G H T S  D R I V E  

 
Work Tasks 
 Data Collection — counts, operations review  
 Analysis — Crash history, traffic growth potential, intersection operations,  

pedestrians and bicyclists 
 Improvements  

 Specific short term at Main Street 
 Functional lane and intersection needs 
 Short term / long term 
 Concept design / cost opinion 

 

Schedule 
 Kick off Meeting    June 12, 2018             TONIGHT 

 Analysis     June — July 
 Update Meeting    Mid July 
 Improvements    August 
 Recommendations Meeting  Late August / Early September 
 Present to Council   Mid / Late September 
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P U B L I C  I N F O R M A T I O N  MEETING #2  
GREENHILL ROAD CORRIDOR TRAFFIC STUDY 

Tonight’s meeting is an open house style format at which you can visit with City staff  
and the engineering consultant. The goal is to discuss the Greenhill Road Corridor from  
Hudson Road  through Cedar Heights Drive and seek input on potential intersection    

improvement concepts based on safety, operations, future traffic, and complete streets 

policy.  The City is conducting traffic study of the corridor with respect to future  
improvement needs at corridor intersections. 

 

June 12, 2018 

Notes: 
______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

______________________________________________________________________

______________________________________________________________________ 

______________________________________________________________________

______________________________________________________________________ 

______________________________________________________________________ 

Jon Resler, P.E. 
City Engineer 
City of Cedar Falls 
220 Clay Street  
Cedar Falls, IA 50613 
Phone: 319-268-5161 
Fax: 319-268-5197  
Jon.Resler@cedarfalls.com 

Project Questions/Comments: 

H U D S O N  R O A D  T O  C E D A R  H E I G H T S  D R I V E  

 
Work Tasks 
 Data Collection — counts, operations review  
 Analysis — Crash history, traffic growth potential, intersection operations,  

pedestrians and bicyclists  
 Improvements  

 Specific short term at Main Street  
 Functional lane and intersection needs  
 Short term / long term 
 Concept design / cost opinion 
 

Schedule 
 Kick off Meeting    June 12, 2018              
 Analysis     June — July 
 Update Meeting    August 9, 2018               TONIGHT 

 Improvement Concept   August — September 
 Recommendations Meeting  Late September 
 Present to Council   Mid October 
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P U B L I C  I N F O R M A T I O N  M E E T I N G  #3 

GREENHILL ROAD CORRIDOR TRAFFIC STUDY 

Tonight’s meeting will include a presentation, followed by an open house style format at 

which you can visit with City staff and the engineering consultant. The goal is to discuss 

the Greenhill Road Corridor from Hudson Road through Cedar Heights Drive, and seek 

input on preferred intersection improvement concepts based on safety, operations, future 

traffic, and complete streets policy.  The City is conducting a traffic study of the corridor 

with respect to future improvement needs at corridor intersections. 

 

June 12, 2018 

Notes: 
______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

______________________________________________________________________

______________________________________________________________________ 

______________________________________________________________________

______________________________________________________________________ 

Jon Resler, P.E. 
City Engineer 
City of Cedar Falls 
220 Clay Street  
Cedar Falls, IA 50613 
Phone: 319-268-5161 
Fax: 319-268-5197  
Jon.Resler@cedarfalls.com 

Project Questions/Comments: 

H U D S O N  R O A D  T O  C E D A R  H E I G H T S  D R I V E  

 
Work Tasks 
 Data Collection — Counts, operations review  
 Analysis — Crash history, traffic growth potential, intersection operations,  

pedestrians and bicyclists  
 Improvements  

 Specific short term at Main Street  
 Functional lane and intersection needs  
 Short term / long term  
 Concept design / cost opinion  
 Preferred alternatives  

Schedule 
 Kick off Meeting    June 12, 2018              
 Analysis     June — July 
 Update Meeting    August 9, 2018                
 Improvement Concept   August — September 

 Recommendations Meeting  November 1, 2018   TONIGHT 

 Present to Council   December 3, 2018 
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Greenhill Road Corridor Traffic Study
Public Comments

No. Name Comment Date Comment Keywords
1 Jill Fisher 6/12/2018 If a roundabout is being considered, how will vehicles on Coneflower and Estate enter Greenhill when there is a constant flow of traffic?  Can a temporary fix be implemented before 2020?  Suggest alternating 

lights and turn signals at Greenhill and S Main.
- Coneflower, Estate, S Main
- Sufficient gaps in traffic, turn signals

2 Sue Armbrecht / Midwest 
One Bank and Live

6/12/2018 Short term - Change lights to alternate one lane at a time.  Greenhill/Main - Prairie Parkway/Greenhill - 4 close accidents already.  I work at Mid West One Bank we are hearing the squealing breaks too often. - S Main, Prairie Pkwy
- Safety concerns

3 Ron Flory 6/12/2018 White pedestrian walk light is too brief, especially when going across Greenhill, even at 3.0 mph walking. - Corridor
- Pedestrian timings

4 Carol Lilly 6/12/2018 Please consider roundabouts as a long term solution where possible on the corridor.  Short term changes needed at Main and Greenhill. - Corridor
- Roundabout (+)

5 None 6/12/2018 At intersection of S Main and Greenhill - When I am SB and turn left on Greenhill it is difficult to see Main St NB coming straight through it is difficult to see that traffic with cars in the NB left turn. - S Main
- Sight obstruction

6 Janice Smith 6/14/2018 I LOVE the changes that are coming to this area!  I was 100% for the changes as we live on Balboa Ave.
My only concern is the intersection on Main and Greenhill.  Coming from Balboa, going North on Main St., that intersection is awful right now and the Fareway isn't even up and running.  It is extremely hard to make
a left turn on Greenhill when you have the constant flow of traffic going South on Main.  There are times when I sit there for various cycles of lights cause people can't get out.  There is always a constant flow going 
South that unless you "gun it", you won't get out.  You just hope and pray that the car behind the one turning doesn't speed up and run into you.
It would be AWESOME if there were alternating lights on Main St like there are further up on North Main St.  Where we would have a Left turn light so the people living South Main can leave the area without feeling 
like we are risking our lives everytime we want to make a left hand turn.
I know a few months back, the city sat and monitored that intersection.  To sit and watch is different than driving it.  If the city could actually get on the road and try to make a left turn on Greenhill it would make a 
difference in the perspective as well.

- S Main
- Turn signals, Signal timings

7 Steve Husome 6/14/2018 My name is Steve Husome. I live at 4909 Quesada Ave in Cedar Falls. Between my wife and I we pass through the Main & Greenhill Road intersection at least 8-10 times per day. As the area is experiencing rapid 
growth with many new projects now under construction, I would like to offer these suggestions to improve the intersection.
I would like to see S Main widened at the intersection to provide both a left and right turn lane and a through lane going in each direction. The left turn lanes should have left turn directional lights to allow for smooth 
traffic flow while turning across traffic.
I would like to see S. Main widened to allow for a right turn lane to enter the new Fareway and continued to the intersection to turn right onto Greenhill.
I would like to see Greenhill Road widened to allow for dedicated left turn lanes with directional lights going each direction as well as a right turn lane added to turn right onto S. Main Street and continue past the 
intersection to turn right into the new Fareway Store while allowing through traffic to continue a smooth flow without continuous stopping. 
I know this is a big wish list, but I feel the city has one opportunity to get this right in handling the increased activity through this intersection. With new businesses making large investments in the neighborhood, we 
should do everything possible to make it as easy to access these new stores as possible.
I appreciate you reaching out to the neighborhood for insight and suggestions.

- S Main
- Turn lanes, turn signals

8 Chad Swanson 6/14/2018 As a Nextdoor Fairview member and a CF citizen, I was encouraged to direct comments your way.  
I am a member at Candeo Church and there already exists a significant traffic problem on Sundays with the combination of Candeo Church and Orchard Hill congregations getting out at the same time and trying to 
make turns onto Greenhill.  I realize it is a Sunday problem, but I am concerned that someone is going to get seriously hurt or killed soon at that intersection.  
Personally, I think the University Avenue experience is already showing the positive effects of roundabouts.  I think drivers using Greenhill would get through the corridor faster and more safely with roundabouts 
instead of turning it into stop and go signalized traffic like Hudson Road.  In addition, designated left and right turn lanes should be given serious consideration.

- Orchard, Corridor
- Sunday traffic, safety concerns, 
roundabout (+), turn lanes

9 Amy Jardon 6/14/2018 Yesterday I had another opportunity to need to turn left/north onto Main St from Greenhill.  
I was the third car waiting to turn left when I got into the turn lane and I was only able to go on the third cycle of lights.   The car in front of me peeled out/on his left turn in front of a fast approaching vehicle, as both 
were going on a yellow light. Very dangerous. 
Is there a way to add in a left turn light for the lane?  Is there a way to make this into a 'round robin' intersection where only one direction goes at any given time? 
I cannot see the traffic letting up at any time, given the construction on Hwy 58 at Univ and also at Viking, as well as the construction happening for the new Fareway and KwikStar.   

- S Main
- Signal timings, turn signals

10 Denise Flory 6/14/2018 1) If a rounabout is contemplated at So. Main & Greenhill, in the interim, use the safest & least expensive means to control traffic. I believe that would be the alternate signals - like at 57 & Greenhill and Cedar 
Heights & Greenhill. It works. Traffic would stop but then go unchallenged.
2) Greenhill & So. Main's pedestrian signal is too short. Signage should be added - pedestrains have right of way or no turn on red.
3) Greenhill & Prairie Pkwy - better signage is needed to direct traffic flow
4) Close Estate Drive. There is adequate acces to Spruce Hill via Prairie Pkwy, Heritage, and Bergstrom at Main. Traffic going west slows for cars turning onto Estate as lanes are reduced and a traffic light is 
ahead. Cars turning onto Estate heading east again slow traffic and cross a very busy lane heading west. Estate has become a pass through/bypass for Greenhill & Main. It makes sense to me to eliminate this 1 
block street.
5) As new concrete is laid on Greenhill, make the traction cuts lengthwise instead of the washboard crosswise cuts. I understand from Steve Ephraim, this is not only safer but quieter.
6) Add noise abatement elements to the area behind the homes that back Greenhill Dr. between Estate Dr. & So. Main. While several homes have the earthen berm and sound fence, the newer homes do not. An 
earthen berm with evergreens would be aesthetically pleasing & reduce the increasing road noise to the established homes.
Side comment - At the city council meetings regarding Kwik Star, those in attendance were told we would not have a traffic problem at So. Main & Greenhill with all the road work and development. If there are no 
changes to lights & the intersection, people will have to slow down & be patient. It is only for 3 years or so.

- S Main, Prairie Pkwy, Estate
- Pedestrian timings, signage, closure

11 Brian Kalina 6/14/2018 From Jon: Brian lives out of town but his mother is the first house on Balboa. He is concerned about future impacts to the property. I took his information and told him we would keep him in the loop on future 
meetings and updates to the study.

113 Balboa Ave

- S Main
- Right-of-way

12 Arlene Prather-O'Kane 6/14/2018 I would suggest that this intersection be widened to accommodate drivers turning onto Greenhill from Main if possible. It seems to be a bottleneck at that intersection and with the many houses, apartments and 
businesses going up, it would help.

- S Main
- Turn lanes
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13 Paula Davis 6/16/2018 Just two  comments  on Greenhill   Road and Main Street in Cedar Falls.  I think a round about would be great there. The round abouts  keep traffic moving in all directions and easy to maneuver through. No need 

to sit at lights during heavy traffic times 
As far as the discussions on the Casey’s going in where the Fareway is being built, I have  no real comment on that. Most  people think it will increase traffic but the Fareway by itself will as well. However there is a 
new gas station down the road 

- S Main
- Roundabout (+)

14 Karen and Les Blount 6/16/2018 It is our understanding that  the city is taking comments on this subject.  We live on Stewart Lane, just north of Greenhill, so travel it frequently.  Our concerns are the following:  
• Speeding is an issue.  It is very dangerous turning onto Estate Drive from the west.  Always worry about being rear ended due to speedy drivers.
• Due to increased traffic on Greenhill, maybe the Estate Drive intersection should be eliminated?  Just force all turns in that area of Greenhill to either South Main or Melendy Drive.  
• Which gets us to South Main/Greenhill intersection.  This is no longer an adequate intersection due to increased traffic, which will obviously become much heavier with the completion of a Fareway, Kwik Star, and 
the Public Safety building going in.  A roundabout would be ideal here.  At the very least, turn lanes, etc.  Once again, the traffic speed along Greenhill also needs to be reduced for safety.
Please, let’s get these issues addressed prior to an abundance of accidents when the developments have gone in and traffic is that much heavier along here.
Thank you and please share with the appropriate individuals involved and concerned about public safety on city streets and highways in Cedar Falls.

- Corridor, Estate, S Main
- Speed, closure, roundabout (+)

15 Pat Worple 6/16/2018 I think you probably have enough roundabouts  in Cedar Falls, if you add them on Greenhill I would have to wonder where the traffic will go.  I don't think I Rainbow can handle it.   Greenhill has had to take all the 
traffic, as people avoid the new University.

- Corridor
- Roundabout (-), capacity

16 Teresa Shock 6/15/2018 Subject: Green hill and S Main
I think there really needs to be a turn signal put in at this intersection. During high traffic times only 1 car is able to turn at a time and it is usually on a red light. This causes major back ups and people to risk getting 
in an accident

- S Main
- Turn signals, queuing

17 Denise Flory 6/18/2018 I have another comment / concern regarding the Greenhill Corridor.
This weekend, I looked at the 4 openings of the Public Safety Building that face Greenhill.  When operational, the fire trucks will exit onto Bluebell and either will turn right onto South Main or left onto Coneflower.  
These streets will have traffic entering and exiting commercial businesses in operation - the Fareway and the Kwik Star.
It is hard to visualize the movement of a firetruck and supporting vehicles along South Main when there is one lane with a turn lane at the South Main / Greenhill intersection with traffic backed up, as currently 
happens.  Moving along Coneflower will likely be easier, since it is 2 lanes.  Bluebell is another 1 lane street.  Even if everyone stops on Bluebell and Main, the emergency vehicle will need to travel in the opposite 
lanes of traffic.  Entering Greenhill, in an emergent situation, will be precarious for all vehicles at the current traffic flow levels.  
I think all involved in the decisions to develop this area with the Public Safety Building, the Fareway and the Kwik Star were not thinking of traffic flow or anticipating the increased traffic volumes, especially with the 
planned detours from Hwy 58 onto Greenhill.  Jon, you were at the council meetings so you know the traffic concerns voiced by the residents of the South Main and Greenhill areas.  Here we are.  
I have no solution.  Controlling the current traffic flow at South Main and Greenhill with the alternating signals will help.  Traffic flow and safety when the businesses are operational and the Public Safety Building is 
utilized will be another matter.  I hope you all are thinking of not only the current needs but also the needs for the foreseeable future when planning for the Greenhill Corridor.

- S Main, Coneflower
- Emergency vehicles, capacity

18 Jordan Dees 6/18/2018 My wife, daughter and I have been a resident in the Alvarado Ave cul-de-sac for several years and are very excited about the new Fairway, Kwik Star, and Public Safety buildings that are going up near us. Thank 
you very much for reconsidering those. 
I understand that with growth comes both sacrifices and conveniences and find myself to be a very understanding easy going person about both. 
I am concerned that my current frustrations with the intersection of Greenhill and South Main are going to get worse, much worse when these nice new businesses open up. It is mostly tolerable for now because 
the only people going down south Main are residents to the small El Dorado Heights neighborhood and some from the Western Home. I am afraid that the traffic situation will slowly grow out of control and 
eventually cause a lot of disgust for the area if left unresolved. 
I am asking for your help in making this a safer and quicker intersection for all that pass through it. I have almost been hit and almost hit someone several times at that intersection because of the impatient drivers 
that get frustrated at no dedicated turning lanes going southbound. I have also seen where cars had to pull into the intersection when the firetrucks are trying to get through because everything is packed full. 
I would like to see at a minimum a dedicated two lane straight and a dedicated left turn lane with protected arrow on all sides or a small round-a-bout. I feel that either of those solutions would work well for the 
increased traffic flow. 
Lastly, I wanted to thank you for your consideration with my suggestions and good luck with finding a solution.

- S Main
- Safety concerns, turn lanes, 
emergency vehicles, roundabout (+), 
right-of-way

19 Brian Kalina 6/21/2018 Thank you for your presentation last week which discussed potential improvements to the intersection of Greenhill Rd. and South Main St. in Cedar Falls, IA. While I didn't get a chance to attend the presentation, I 
did watch a video taken of it. I thought you did a great job of outlining where the process is right now. You mentioned a desire to get input from people on what they would like to see, especially in the long term, so I 
wanted to share my thoughts with you. What's most important to me is actually something very personal. My mother lives at 113 Balboa Avenue, very close to this intersection. I admit we've been fearful as to 
whether any proposed modifications might involve taking some of our property, or worse yet, taking our entire house. I can certainly appreciate how re-engineering this intersection can help with traffic, but I can't 
understate what a hardship it would be to lose our house. There was a study done on this intersection, I want to say it was back in 2014, and the study discussed how installing something like a roundabout would 
require significant property right-of-way acquisition. Ever since reading this, I have taken a personal interest in keeping up to date with what the city's thoughts are on the future of this intersection. In this, I suppose 
you could say that reaching out to you has been a few years in the making! Anyway, that's a brief summary of something that greatly concerns me. Again, thank you very much for having given that presentation. I'll 
be keeping my eye out for when the next meeting is. I hope I can make it. It would be great to me you. Best regards, Brian Kalina 

- S Main
- Right-of-way

20 Tabitha Hanson 6/21/2018 I was prompted by another resident to share input regarding an intersection in town.  I was glad to be given a means of communication about this intersection.  A left turn arrow eastbound on Greenhill at South 
Main is very much needed.  As a Southdale parent, I’ve sat through numerous lights daily. Several times I’ve seen 2-3 cars run the red light because you can’t get through. With this being well-traveled for walking 
and biking too, it becomes a serious safety issue.

- S Main
- Turn signals, safety concerns

21 Russ Reeves 8/9/2018 Before Fareway is done, put right turn lane on Main and move sidewalk over.
(Post-it)
Please plan for child/cognitive impaired pedestrians who cannot judge well when to cross near a roundabout. I'd like to see a button to press to get a traffic light to reliably stop traffic.

- S Main
- Turn lanes, pedestrian accessibility, 
roundabout (+)

22 Bruce Kacer 8/9/2018 Traffic circles or roundabouts are fully supported by myself. Greenhill and South Main is an ideal candidate for a circle. The recent work by the City putting in the turn arrows has generally improved the situation. 
But is only temp solution with unecessary traffic signal.
Put in the roundabout at Greenhill and So Main

- S Main
- Roundabout (+)

23 Nicholas Knepper 8/9/2018 I would love to see signal buttons that sit closer to the path rather then on the light pole itself. Some poles site a good distance from the path.
(Post-it)
Hudson & Greenhill biketrail on North side. Consider implement bikability walkability for future planning.

- Corridor, Hudson
- Pushbutton distance, trail expansion

24 Armando Sesma 8/9/2018 I am considering a 5 lane on Greenhill turn right on S Main St. I am opposed to roundabout. I drive part time for new Aldeya takin patients to medical appt. I seen to many people driven on roundabouts that they are 
going too fast. Because my job I seen too many close accidents. No considering roundabout on Greenhill and S Main. Thank you.

- S Main
- Roundabout (-), turn lanes, safety 
concerns
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25 Craig Blanchard 8/9/2018 Roundabout at Oster is good because not much traffic from side street. We live on Orchard Hill Drive and we would use a roundabout on Oster when traffic is really busy on Greenhill. Now we go to Rownd St to go 

east on Greenhill. Roundabout on Prairie Parkway may be good due to sporadic traffic coming from Prairie and much turning traffic from westbound Greenhill.
Signals would seem to work better at the major intersections like Cedar Heights, South Main, and Hudson where there is continuous traffic from all directions.
I am not sure what would work best at Rownd Street. 
Avoid having signals at every intersection so as to not create a situation like Univesity was.
When the Greenhill corridor plan is determined, a study should be done on South Main from Greenhill to University. Problem intersections are at Orchard Drive and the road from the swimming pool. As the Prairie 
area is developed, the traffic on South Main to University will really increase.
Adding turn lanes on Greenhill is a great idea! Keeping two lanes in both directions is good.

- Oster, Prairie Pkwy, S Main
- Roundabout (+), capacity

26 Bruce Decker 8/9/2018 I still have a question about the traffic model/prediction: How much uncertainty is around the 2045 prediction? Is it plus/minus 100, plus/minus 100? This seems to be pretty important if the prediction is being used 
for planning.

27 Carol Lilly 8/9/2018 Please continue to manage additional access onto Greenhill in the current manner. Limiting access points will help keep the corridor efficient. Roundabouts are welcome and help keep traffic flowing.
Thanks for your continued efforts to keep the public involved and informed.

- Corridor
- Access management, roundabout (+)

28 Nancy Hamilton 8/9/2018 Pedestrian/bike traffic along the corridor should be carefully considered:
- The pedestrian signal at Rownd turns green at the same time as the EB left turn signal on Greenhill. EB bike/ped has to look behind to see oncoming left turns.
- Needs to be bike/ped signal and clearly marked crosswalk at Greenhill and Hudson Rd.
- Greenhill and Hwy 58 is very tough!
- Need to educated bikes/peds about roundabouts similarly to the efforts made for drivers.
- Be open to suggestions/comments from CFBPAL - city is very good about this :)
- Redraw Greenhill/Hudson Rd plan to keep bike/ped train on north side as opposed to crossing both streets - or consider an "all stop" when bike/ped signal is actuated

- Rownd, Hudson
- Pedestrian timings, safety concerns, 
marked crosswalks

29 Benjamin Flessner 8/9/2018 Orchard Dr & Greenhill is terrifying for a couple hours every Sunday. W/E turn lanes will help, but it’s the N/S exiting when both churches let out that is dangerous. A traffic signal is certainly too much for two hours 
a week, but something should be done to help on Sunday mornings.

I'm all for roundabouts where possible!

Does Iowa ever use "right lane right turn only" lanes? Once middle turn lanes are added, these could help with flow - especially on Eastbound Greenhill around Algonquin - that right-turn for Casey's seems to come 
as a surprise to many, and the traffic volume doesn't seem to require two lanes (...yet...)

- Orchard, Corridor, Algonquin
- Sunday traffic, turn lanes, roundabout 
(+)

30 Arnold Flessner 8/9/2018 I've frequently experienced the corner at Prairie Parkway and believe a roundabout would be a great improvement there. I've used this more in recent weeks because of the road construction in our neighborhood 
and have seen some near misses in left turns and crossings from south to north.

(Post-it)
Roundabouts work! Put everywhere it doesn't cost too much to acquire the property!

- Prairie Pkwy
- Roundabout (+)

31 Brian Kalina 8/15/2018 Thank you for helping share some very useful information at last Thursday’s Greenhill Corridor meeting.  I was out of town at the time and was unable to make it in person, but I did manage to watch the whole 
presentation live on Rob Green’s YouTube channel.  My stepdad Armando Sesma was able to make it, and he said he enjoyed talking with you.  For the next meeting you can definitely count on me being there. 

As the city moves forward in pinning down ideas for potential future modifications to the intersection of Greenhill and South Main, I do need to express my concerns regarding some of the roundabout discussions.  
A study the city had done back in 2014 (I believe this was the year) showed a roundabout design which appeared to overlap with a significant portion of my family’s property at 113 Balboa Avenue.  If this design of 
roundabout is similar to any currently being considered, I have to admit that my mom, stepdad, and I would find that distressing.  We can be open to parting with a small portion of our property, but having to do 
something like give up most of our backyard would be very hard to do.  Even further, if property acquisition went so far as to take our entire house (my mother’s home of almost 40 years, and my childhood home), 
the gravity of that kind of hardship would be devastating to my family.  I know we talked about this a little when I called you about a week after the first Greenhill Corridor meeting.  I really appreciate you affirming 
that the city tries hard to avoid taking residential property, especially if it causes personal hardship.  You went on to mention that, with a situation like the one we have at Greenhill and South Main, a roundabout 
design could likely be made to incorporate a degree of offset, in effect minimizing how much residential property its footprint ends up consuming.  I’m encouraged to hear that tweaks like these are something 
you've readily given thought to.  Come to think of it, I want to say the city's engineering team came up with some great ideas for reducing the amount of property right-of-way acquisition for the University Avenue 
reconstruction project.

I do have other concerns of lesser importance, but I think I’ll leave these be for now until we get a better idea about what proposals are more firmly being considered.  I certainly look forward to talking with you 
more, and all my gratitude to you and the rest of the city for understanding how important my family's home is to us.

- S Main
- Right-of-way

32 Mike & Coleen Wagner 8/18/2018 You asked for comments at the meeting last week about Greenhill Road.  I am trying hard to find something positive to say about this, but unfortunately, it is difficult. 
 Since the University Ave. project began, a large portion of traffic that traveled that road started changing to Greenhill.   I believe many people still use Greenhill to avoid the roundabouts.  We have lived in our 
home over 25 years and the increase of traffic on Greenhill is unbelievable.  Trying to get onto or off of Greenhill via Estate Drive is next to impossible.  Several times every day traffic is lined up from South Main 
clear past Estate Drive so there is no way to use that road.  When cars get to the intersection of Greenhill and Prairie Parkway, they can see traffic backed up that far so they use Spruce Hills Dr. as an alternate 
route.  Traffic on Spruce Hills Dr. is horrible and cars speed through way over the speed limit.  Even with the Traffic Department placing one of the machines that shows the speed you are traveling on that road, 
cars still go past it at 30 – 35 mph or faster even with the machine blinking telling them to slow down.  Where the lane on Prairie Parkway is marked as “turn only” heading east, cars ignore that and go right strait 
through. In fact, a couple times this week had there been three more cars lined up, the line would have been down to Prairie Parkway.
I am not sure roundabouts are the answer for Greenhill.  We have had a few close calls already on three of the different roundabouts.  Cars will be coming right at us going the wrong way.  It is very dangerous.  
Painting the slanted lines on the road to make traffic go into one lane does not seem to work either. We have witnessed many times where cars drive right over the lines like they are not even there.
If Kwik Star Station does build on the South Main/Greenhill corner, traffic will more than double what it is already.  That should not be allowed to happen. 
I think stop lights are really the best way to handle this but they will need to be timed in such a way to avoid the long lines of backed up traffic especially at the Greenhill/South Main intersection.
Thank you for your work on this project.  I am certain it is not an easy thing to do.

- Corridor, Estate, Prairie Pkwy, S Main
- Roundabout (-), sufficient gaps in 
traffic, queuing, speed, traffic signal
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33 Ann Crawford 8/23/2018 Mr. Resler, I live on Balboa Ave. just a couple of lots West of South Main Street and am very concerned about how all of the additional traffic is going to affect our lives.  I lived on Orchard Dr. when Greenhill Road 

was constructed.  What a nice thru-way it was!    What was once a great way to cross from one side of town to the other has become a pathway with too many lane changes and lights.  I don't think the lane 
changes at Rownd Street are a good solution at all.  Those basically change the road to two lanes for a significant distance.  
I know there are thoughts about RoundAbouts and, I for one, don't care for them.  I can understand the benefit for one once in awhile, but they must not be overdone.  I truly believe the combination of roundabouts 
and special turn offs are confusing on University Avenue and certainly affect my interest in doing business along that stretch of road.  I am not a person who fights change but some things don't always make as 
much sense as they might initially seem.
I have looked at solutions as I drive around town and in other communities.  I would like to suggest finding a way to move to 5 lanes with painted turn either direction arrows in the center.  An example is on 1st 
street near Thunderidge and seems to make a lot of sense without requiring a lot of extra expense and major construction.  I have also seem this used in Coralville and other communities in the area.  
We don't need to do something totally new.  We can use tried and true solutions instead of ones that may seem like they are better but long term have not been proven, yet cost a lot of extra money that might not 
be the best expenditure of funds.  
It would seem to me that widening Greenhill Road one more lane would set the stage for many years to come, giving a space to make other lane upgrades in the future if needed without causing such major 
upheaval during construction as roundabouts.  It would be wise to do this before more businesses and homes are built along the Greenhill Cooridor, being cognizant of the negative impact this extra lane might 
have on the homeowners along the way in the future. From casual observation, it would seem that enough space is available away from homes along most of the way with some planning that would be required to 
avoid affecting the homes o the South side of Greenhill, West from South Main to hwy 58.  
Please listen to the people who live in this area and not so much to people who are not directly affected by this topic.  We live this everyday. We don't just drive in once in a while.  We are already facing come 
major changes to our traffic pattern and living space so whatever is done, please consider that much of what the impact will be on this area is not yet evident and even though on paper, some ideas look good, they 
don't always work in practicality. 

- Corridor
- 5-lane, roundabout (-)

58 Denise Flory 11/1/2018 1 - RE South Main proposed Roundabout on Greenhill. Could the RAB be planned to take more of the Fareway area? So it is not centered in the intersection, but oblong toward Fareway. The dogbone at University 
and 58 is off center.
2 - Prairie Pkwy - north and south is precarious when you have people turning east from the north and west from the south and people going straight through. Designated turn lane and light arrow would be helpful.
3 - Any thoughts of lights along the bike/ped lane on Greenhill? Very dark btwn street lights.
There is a learning curve with roundabouts - when drivers are working though a roundabout, they rarely see pedestrians or cyclists.
4 - Any thoughts to having a bridge from place to place? (for pedestrians and bikers)
5 - We are looking at 10 years out for much of these changes - we still have to tolerate Greenhill speeders and distracted drivers fo 10 years
6 - I support an enhanced light and expanded turn lanes on Greenhill and So. Main - expanding towards the Fareway and Kwik Star/trip on the southside. The people invested in Cedar Falls living on the north side 
of Greenhill have lost enough already.

- S Main, Prairie Pkwy, Corridor
- Right-of-way, turn lanes, pedestrian 
facilities, speed, traffic signal

59 Fred Miehe 11/1/2018 I reside in Whispering Pines Condominiums. We enjoy the improvements in our general area. I would love to make a couple more recommendations.
1) Asphalt overlay on Greenhill. This will reduce sound (pollution) for the very loud whine of tires on the cross-cuts of the roadway.
2) Round-a-bout, round-a-bout, round-a-bout. I was against them on University. I still am not an advocate for them - wrong application on a commercial area. I am for them along the Greenhill Corridor, the idea is a 
better match for moving traffic along, with fewer stops.
3) A safety improvement would be lighting along the bike/pedestrian trail. It is very dark and unsafe early morning and after sundown. There is a good amount of traffic after/before dark, and I would anticipate it 
having more traffic if lighting is added. Snow removal would be a welcome on the pathways. There is a significant number of residents that would bike, walk, run at below freezing temps.
4) Some thought should be made to create a safer situation between Green Creek and Cedar Heights Dr due to deer traffic (not John Deere). There is a significant amount of deer heard movement which leads to 
property damage.

- Corridor
- Noise, roundabout (+), deer

60 Eileen Daley 11/1/2018 1. Please implement an immediate change to the westbound intersection @ Greenhill and Prairie Parkway. I regulary have to ???? to make the left turn; and often continue to Main, which adds traffic @ that 
intersection.
2. Support median south of Greenhill @ Main! This conversation is making me think about my driving as I make the turn from Greenhill onto Main!
3. No cost solution - slow down Greenhill to "35 mph"
Thank you!

- Prairie Pkwy, S Main, Corridor
- Turn signals, median, speed

61 Penny Pop 11/1/2018 We need additional ped, bike and traffic safety measures @ Greenhill and Main as well as Greenhill and Rown.

Nice presentation - thank you for your work

- S Main, Rownd
- Safety concerns

62 Kristin Moser 11/2/2018 Hi all,

I'm writing to express my support for adding roundabouts to Greenhill Road.  It is clear that the roundabouts on University are an overwhelming success.  It makes sense to follow this plan on the Greenhill work.

Thank you for the work you do.

- Corridor
- Roundabout (+)

63 Paula Davis 11/2/2018 I would like to recommend the round abouts for both locations {S Main St and Cedar Heights Dr}. 
The round abouts are easy to maneuver and keeps traffic flowing. People just need to know cars in the round about have the right of way 
There will be way too much congestion at Especially Main and Greenhill after Fareway is completed. 
The wait for the lights will be horrendous especially since , it seems, people don’t know how to make left turns without holding up traffic. 
Thank you 

- Corridor, S Main
- Roundabout (+), capacity
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64 Jeff & Janice Smith 11/15/2018 I am a resident on Balboa Ave.  The Main St. Greenhill corridor will impact us GREATLY if a roundabout is added at that intersection.  The flow of traffic coming from the North on Main St is NEVER ENDING.  It 

was so bad that we needed a turning arrow for us residents to get out on Greenhill road.  If a roundabout is put at that intersection, there will be constant cars on that roundabout.  And again, us residents on Balboa 
won't be able to get out of our neighborhood.  
With Fareway almost done, the entrance and exit was put right on Main st.  So traffic coming from Fareway, then a roundabout would block us residents in.  
Lights would at least put a break in traffic flow, to give us residents a chance to get out.
I agree that the intersection needs to be bigger with LIGHTS, AND TURNING LIGHTS.  The whole Main st from University to Greenhill almost needs to be 4 lanes with as busy as it is.
PLEASE, PLEASE DO NOT put a roundabout at Greenhill and Main!!  There is no way we will be able to pull out of Balboa Ave.  Already, Balboa is very close to Greenhill.  Many times when I try to pull out and 
someone makes a right hand turn off of Greenhill on South Main St.  they seem to speed up and pretend to hit you when pulling out.  It is very close to Greenhill that cars just fly around on that corner.  It is hard 
enough to judge those turns.  Add a roundabout, a Fareway, and as busy as that road is...it will become a bad intersection and a complete nightmare for us residents!!
Already worried when Fareway opens.  That could have been designed to pull traffic on a frontage road over to Coneflower. With the gas station, it would work great to pull the traffic flow on a frontage road that 
can only be accessed from Coneflower.  Really wish, this was different.
Thanks!
Concerned Balboa resident!!

- S Main
- Roundabout (-)

65 Penny Popp 11/12/2018 Questions / conversation with Penny. She is looking to answer questions from the home owner’s association.
 
1.       What is the square footage of the right-of-way needed for the roundabout option at Greenhill and Main? Can the roundabout be shifted to have less impact on right-of-way?
a.       Penny says property owners have square footage information for the right-of-way needed. I told her these were concepts. We don’t have detailed square footage information on right-of-way. That will come 
with detailed design. If property owners were quoting specific numbers, that information did not come from the City.
b.      The roundabout was shifted at a conceptual level to minimize right-of-way impacts. Moving it east or north has a greater impact on the NE corner. Moving it west or south has a greater impact on the SW 
corner. She also brought up right-of-way impacts to Fareway and could the roundabout be shifted towards Fareway? Shifting the roundabout towards Fareway would have negative impacts on other right-of-way. 
Exact impacts won’t be known until detailed design is done.
2.       Construction costs
a.       How did Snyder annualize the construction costs?
3.       Cost for wall repairs
a.       I told Penny wall repair costs were not in the Snyder numbers from the presentation. That is either going to be a Public Works item or a separate CIP.
4.       CFU costs
a.       I told her we have those costs and they were included in Snyder’s numbers but she asked to see those costs broken out.
5.       She asked about the median for Balboa and incorrectly assumed it was only for one of the options. I told her it would go in with either the signal or roundabout option and would be installed with the project.
6.       How did Snyder calculate / annualize cost of time for the different options?
7.       How did Snyder calculate / annualize cost of emissions for the different options? Did they take into account that cars will have less emissions in the future?
8.       How did Snyder factor in the demographics of the neighborhood? Did they forecast senior housing out to 2045? Did they factor in that Western Homes is a permanent population?
9.       She asked about right-of-way impacts at Cedar Heights vs. Main. I said none were anticipated at Cedar Heights at this time and that was because we have more right-of-way at Cedar Heights.
 
With some of these questions, I explained that we use the best information we have at the time. Very detailed questions in general. We can talk tomorrow at our weekly meeting.
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S Main St & Greenhill Rd Interim Improvements 

Crash History 
Traffic History & Data Collection 

Traffic Forecasts and Existing Conditions Analysis 
Pedestrian & Bicycle Facilities Review 

Forecasted Improvement Needs/Alternatives Operations Analysis 
Life Cycle Cost Analysis – Intersection Improvement Alternatives 
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Memorandum 

To: Jon Resler, P.E., City Engineer 
 

Date: 6/21/18 
 

From: Mark Perington, P.E. PTOE 
Andrew Houchin, E.I. 
 

CC: Stephanie Sheetz, AICP Community Development Director 
 

RE: S Main St & Greenhill Rd Interim Improvements 
Greenhill Rd Corridor Traffic Study 
Snyder & Associates Project No.: 118.0463 
 

 
The City of Cedar Falls has requested that Snyder & Associates conduct a traffic study of the 
Greenhill Rd corridor from Hudson Rd to Cedar Heights Dr. As part of that study, specific attention 
was focused on the S Main St intersection and potential short-term solutions prior to the 
intersection improvement project programmed for 2021. This memo summarizes the analysis and 
recommendations for short-term improvements at the intersection. 
 
Background 
Greenhill Rd is a four-lane undivided road with a 45 mph speed limit, and S Main St is a two-lane 
undivided road with a 35 mph speed limit. Parking is not allowed on either side of either street. At 
the intersection, one of the westbound (WB) through lanes is eliminated to create left turn lanes 
for the EB and WB traffic. The NB approach has a left turn lane and a thru/right lane; the SB 
approach has one lane (see Figure 1). The intersection is currently controlled with a traffic signal 
that does not include protected phases for any of the left turn movements (i.e. all left turns must 
wait for an acceptable gap in oncoming traffic to make their turn). 
 
This intersection has also experienced a recent increase in traffic, likely due to diverted traffic 
trying to avoid delays in the construction staging at the intersection of IA 58 and Viking Rd. This 
additional traffic has decreased the number of gaps available for left turning traffic to execute their 
turns significantly increasing delay and creating frustration for drivers. In addition, the City has 
received several public comments about safety at this intersection, particularly left turn 
movements. Left turn conflicts on S Main St are exacerbated by a negative offset between the 
north and south approaches restricting sight distance for NB and SB lefts. Additionally, the two 
planned developments south of Greenhill Rd between S Main St and Coneflower Pkwy (Fareway 
grocery store and Kwik Star gas station/convenience store) will contribute additional traffic to the 
intersection when they are opened.  The expanded Public Safety Center on Bluebell should be 
complete in early summer of 2019 increasing the occurrence of emergency vehicles traveling 
through the intersection as well. 
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Figure 1. S Main St and Greenhill Rd Intersection 

Crash History 
Reported crashes at the intersection were reviewed through the Iowa DOT SAVER database for 
2013-2017. In the five years, 14 crashes were reported with only one minor injury. Given current 
traffic volumes and this history, the calculated crash rate for the intersection is 0.40 crashes per 
million entering vehicles (MEV), which is well below the statewide average crash rate for urban 
arterial intersections of 0.8 – 1.0 crashes/MEV. Of the 14 crashes, six were described as 
“Angle/Oncoming Left Turn”. The 2018 history was also reviewed and just 1 property damage 
only single vehicle crash has been reported through May. An intersection crash summary 
worksheet and collision diagram are attached to the memorandum. 
 
Analysis 
The objective of this analysis was to identify potential short-term, relatively low-cost/limited 
construction solutions to improve safety and operations at the intersection. Alternatives evaluated 
included providing left turn phasing (protected-permissive) to certain directions, providing left 
turn phasing for all directions, and minor widening of the SB approach. Both delays and queue 
lengths were considered in the analysis. The analysis was conducted using Highway Capacity 
Manual 6th Ed. (HCM 6) methodologies built into the traffic analysis software Synchro 10 for 
delays, and using Synchro 10 and its simulation companion software SimTraffic 10 for queue 
lengths. Traffic volumes used were collected on May 9-10, 2018 (see Figure 2 and Figure 3 for 
peak hour counts and the attached count information for the entire 13 hour count data). 
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Figure 2. 2018 AM Peak Hour Volumes 

 
Figure 3. 2018 PM Peak Hour Volumes 

Table 1 summarizes the analysis results for selected alternatives in the PM peak for the critical 
movements (those with the most demand/conflict: the SB approach, EB lefts, and WB thru/rights).  

• Currently only the EB left movement is operating at a LOS D or worse 
• Introducing protected-permissive left turn phasing EB/WB: 

o Improves the left turn delays and queues 
o Increases the delay  for other movements, especially for the SB approach and WB 

thru/right movement 
• Providing NB/SB “split” phases (separate NB/SB movements) 

o Produces the most delay and longest queues of any of the options evaluated 
• Adding an additional SB lane with minor widening 

o Significantly improves the delays and queues SB 
o Offsets the additional delay from the EB/WB left turn phases 

• Introducing NB/SB protected-permissive left turn phasing 
o Slightly increases delays and queues in the analysis 
o Provides a protected phase for potentially conservative drivers to execute their turn 

rather than needing to judge an acceptable gap 
• Providing a SB leading phase  

o Improves delays SB by ensuring some lefts are able to clear every cycle 
o Would not allow for NB lefts to be protected-permissive 

• None of the options are able to improve the WB thru/right delays and queues 
o Capacity constraint – two through lanes (or a right turn lane) are needed WB 
o Widening along Greenhill would be a higher cost item that would not likely be 

achieved on an interim basis 
o Some reassignment of green time may provide improvement, but could add delays 

for other movements 
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Table 1. Delay and Queue Length Analysis Summary 

Alternative Movement/ 
Approach 

Storage 
Length 

Delay 
(sec) LOS 

Synchro 
95th %ile Q 

(feet) 

SimTraffic 
95th %ile Q 

(feet) 

Existing 

SB - 30 C 280 216 
EBL 150 51 D #149 270 

WBTR - 30 C #649 423^ 
Intersection Total 25 C - - 

Option 1: 
EB/WB Left Pro+Perm 

(NB/SB Split) 

SB - 113 F #554 547 
EBL 150 46 D #133 113 

WBTR - 73 E #861 565^ 
Intersection Total 63 E - - 

Option 2: 
EB/WB/NB Left Pro+Perm 

(SB Perm) 

SB - 69 E #507 336 
EBL 150 40 D #114 120 

WBTR - 71 E #776 518^ 
Intersection Total 50 D - - 

Option 3: 
Add SB Lane and 

Pro+Perm for All Directions 
(8-phase) 

SB 170 46 D 134 210 
EBL 150 22 C #68 114 

WBTR - 44 D #639 340 
Intersection Total 34 C - - 

Selected Other Options Evaluated 

EB/WB Left Pro+Perm 
(NB/SB Perm) 

SB - 71 E #404 275 
EBL 150 23 C #66 95 

WBTR - 48 D #626 425^ 
Intersection Total 40 D - - 

EB/WB Left Pro+Perm and 
SB Leading (NB Perm) 

SB - 44 D #384 303 
EBL 150 26 C #72 94 

WBTR - 49 D #776 422^ 
Intersection Total 34 C - - 

Add SB Lane and 
EB/WB Left Pro+Perm 

(NB/SB Perm) 

SB 170 29 C 132 176 
EBL 150 17 B 38 128 

WBTR - 47 D #521 373 
Intersection Total 30 C - - 

# - 95th %ile volumes exceed capacity 
^ - Queue near model uplink distance (Queue may be longer than simulation reports) 
 
Recommendations 
 
Signal Improvements 
According to the City, the signal cabinet controlling this intersection is currently being upgraded 
to allow for protected-permissive left turn phasing. The City should complete the signal cabinet 
upgrade and provide the following additional signal upgrades and modifications. (See Figure 4). 

1. Provide protected-permissive phasing for EB/WB approaches 
a. Adding a head over the left turn lane for the EB approach requires a span-wire 

support  
b. Option to lead or lag SB phase, however unique head placement and operation 

consideration with NB if implemented w/ existing SB single lane 
c. If SB approach widened, provide protected-permissive operation NB/SB 
d. NB/SB can revert to permissive only phasing in off-peak times 
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2. NB (and SB, if it is widened) detection should be updated to ensure each lane can be 
detected separately 

a. Likely through one radar detection unit per approach, or other non-intrusive device 
like video 

3. If signal improvements prove inadequate at reducing delay and funding budget becomes 
available, consider widening SB S Main St to provide additional lane and four-section 
flashing yellow arrow signal heads for all four approaches. 

a. These allow for greater flexibility in signal phasing 
4. Other miscellaneous signal operation modifications: 

a. Vehicle and pedestrian clearance intervals should be updated, will follow up with 
recommendations 

b. Phase splits should be determined from field observations and adjustments 
c. Emergency vehicle preemption line of sight for Strobecom system should be tested 

with the new public safety building exiting path for emergency vehicles 
5. Approximate Cost: $20,000 - $25,000 

a. Cabinet, radar detection units, and signal heads can be reused at other intersections 
 
Widen SB Approach 
Should the proposed signal improvements prove inadequate at reducing delay and improving 
traffic conditions, and funding budget becomes available, additional operation benefit will be 
realized by widening the SB approach to provide a SB left turn lane and a shared thru/right lane. 
(See Figure 5). 

1. Existing delay and queueing on the SB approach increases if EB/WB left turn phasing is 
implemented without the SB widening. 

2. Clarifies the gaps for NB permissive lefts by separating the SB lefts from the SB thru/rights 
3. Should be at least 170 feet long if possible, but even 100 of storage provides benefit and 

improves signal operation efficiency 
4. Can be implemented with approximately 5-6 feet of widening to the west 
5. Must verify any utility conflicts in the 8-10 feet area behind curb impacted by widening. 
6. Approximate Cost: $25,000 – $35,000 

 
Pavement Markings 
If the SB widening were implemented or in conjunction with normal pavement restriping efforts, 
the EB left turn lane should be lengthened by 100 feet. 

1. Depending on the gap acceptance of drivers making EB left turns in the permissive phase, 
the existing 150 feet of storage may not be adequate 

2. Does not adversely impact any other movements 
3. Option to wait until other improvements are implemented to determine its necessity and 

complete in conjunction with routine pavement marking repainting 
4. Approximate Cost: $1,000 - $1,500  

 
 

Attachments: 
- Intersection Crash Summary & Collision Diagram 
- 13 Hour Count at S Main St and Greenhill Rd (May 9-10, 2018) 
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 Greenhill Rd and S Main St 
 5/23/2018 - 5/23/2018 

14 Crashes Clear
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(0) crashes could not be placed in this schematic

Straight
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Unknown
Backing
Overtaking
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Out of control
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Left turn
U-turn
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Injury
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Nighttime
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Pd' Programming, Inc. 5/23/2018

Crash Magic Online
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Location: Green Hill Rd & S Main St Intersection
City/County: Cedar Falls, IA
Time Period: 2013-2017 Crash Period  = 5 years
Prepared by: AJH

NUMBER OF CRASHES
0   Fatal Crashes 0 fatalities 0   injuries
0   Major Injury Crashes 0   injuries
1   Minor Injury Crashes 1   injuries
3   Possible/Unknown Injury Crashes 3   injuries

10   Property Damage Only Crashes

Totals:  14   Crashes 0 fatalities 4   injuries

CRASH RATES
Total Crash Rate = 14 / 34.57 MEV    = 0.40 Total Crashes/MEV

Fatal Crash Rate = 0 / 34.57 MEV    = 0.00 Fatal Crashes/MEV

Fatal/Injury Crash Rate = 4 / 34.57 MEV    = 0.12 F & I Crashes/MEV

CRASH FREQUENCY insert histogram from CMAT here

CRASH TYPE Non Vehicle Collision Type
0 Head-on 1 Sideswipe, Same Direction 0 Pedestrian
6 Rear-end Crash 0 Sideswipe, Opposite Direction 0 Animal
1 Broadside/Right angle Crash 0 Non Vehicle Collision 0 Fixed Object
6 Angle, Oncoming Left Turn 0 Other 0 Other
0 Backing 0 Unknown

TRAFFIC - AADT Notes:
North Approach  = Adj 2018 Snyder 13 hr Count
South Approach  =
East Approach  = 
West Approach  = 
Million Entering Vehicles (MEV)  = 34.57

Intersection Crash Summary

8350
3990

13090
12460

V:\Projects\2018\118.0463.01\Design\Traffic\Crash_GreenHill_2013-2017.xlsx 6/21/2018
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File Name : 13hr_Greenhill_Mainst_tmc_2018-05-09
Site Code : 
Start Date : 5/9/2018
Page No : 1

Greenhill Rd & Main St
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Groups Printed- Cars+ - Heavy Vehicles
Main St

SB
Greenhill Rd

WB
Main St

NB
Greenhill Rd

EB
Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

06:00 AM 4 3 9 0 16 2 16 9 2 29 2 2 3 0 7 9 19 5 0 33 85
06:15 AM 13 4 11 0 28 2 27 6 0 35 10 1 2 0 13 4 39 6 0 49 125
06:30 AM 14 8 20 0 42 2 31 8 0 41 10 6 9 0 25 7 60 9 1 77 185
06:45 AM 19 5 24 0 48 7 43 20 0 70 12 12 7 0 31 11 85 11 0 107 256

Total 50 20 64 0 134 13 117 43 2 175 34 21 21 0 76 31 203 31 1 266 651

07:00 AM 24 8 30 0 62 4 45 30 0 79 18 7 10 0 35 15 45 7 1 68 244
07:15 AM 25 3 22 0 50 2 43 32 0 77 23 17 13 1 54 28 68 7 0 103 284
07:30 AM 36 18 32 0 86 8 65 40 0 113 17 23 13 0 53 31 83 21 0 135 387
07:45 AM 30 12 39 0 81 4 66 39 0 109 21 24 10 0 55 26 106 28 0 160 405

Total 115 41 123 0 279 18 219 141 0 378 79 71 46 1 197 100 302 63 1 466 1320

08:00 AM 31 11 39 0 81 2 52 27 0 81 10 11 8 0 29 30 81 12 0 123 314
08:15 AM 31 16 28 0 75 8 50 34 0 92 8 18 9 0 35 35 86 20 2 143 345
08:30 AM 29 15 25 1 70 7 56 26 0 89 10 20 9 0 39 47 81 9 0 137 335
08:45 AM 48 13 21 0 82 3 53 30 0 86 15 18 10 2 45 22 82 15 0 119 332

Total 139 55 113 1 308 20 211 117 0 348 43 67 36 2 148 134 330 56 2 522 1326

09:00 AM 24 15 16 0 55 5 45 26 0 76 13 17 13 0 43 17 70 20 0 107 281
09:15 AM 34 7 19 0 60 2 40 22 0 64 12 2 4 0 18 18 46 9 0 73 215
09:30 AM 30 11 20 0 61 2 44 36 0 82 12 6 9 0 27 20 63 7 0 90 260
09:45 AM 25 8 10 0 43 3 55 38 0 96 10 14 5 0 29 19 56 13 0 88 256

Total 113 41 65 0 219 12 184 122 0 318 47 39 31 0 117 74 235 49 0 358 1012

10:00 AM 27 6 12 0 45 6 34 23 0 63 9 16 4 0 29 28 55 10 0 93 230
10:15 AM 30 13 10 0 53 5 56 29 0 90 7 11 6 0 24 21 62 4 0 87 254
10:30 AM 28 11 21 0 60 5 55 24 0 84 12 8 6 0 26 19 54 14 0 87 257
10:45 AM 28 10 19 0 57 7 59 44 0 110 13 11 13 0 37 26 70 16 0 112 316

Total 113 40 62 0 215 23 204 120 0 347 41 46 29 0 116 94 241 44 0 379 1057

11:00 AM 32 15 10 0 57 7 65 52 0 124 12 12 10 0 34 32 72 18 0 122 337
11:15 AM 26 10 29 0 65 9 70 42 0 121 15 18 4 0 37 25 69 16 0 110 333
11:30 AM 29 9 28 0 66 5 56 50 0 111 14 14 6 0 34 37 81 16 0 134 345
11:45 AM 24 8 24 0 56 14 75 41 1 131 13 14 11 0 38 26 73 15 0 114 339

Total 111 42 91 0 244 35 266 185 1 487 54 58 31 0 143 120 295 65 0 480 1354

12:00 PM 26 18 22 1 67 14 62 39 0 115 12 12 9 0 33 34 89 18 0 141 356
12:15 PM 21 15 16 0 52 5 68 43 0 116 13 8 7 0 28 26 92 25 0 143 339
12:30 PM 22 12 20 0 54 11 71 37 0 119 13 12 8 1 34 24 75 14 0 113 320
12:45 PM 31 9 24 0 64 10 73 37 0 120 21 12 12 0 45 19 88 22 0 129 358

Total 100 54 82 1 237 40 274 156 0 470 59 44 36 1 140 103 344 79 0 526 1373

01:00 PM 25 10 9 0 44 10 76 34 0 120 14 6 15 1 36 28 90 22 0 140 340
01:15 PM 25 14 15 0 54 16 87 35 0 138 9 12 3 0 24 19 71 16 0 106 322
01:30 PM 35 11 16 0 62 8 67 57 0 132 13 10 6 0 29 12 80 19 0 111 334
01:45 PM 31 13 16 0 60 12 74 37 0 123 12 16 7 2 37 18 70 17 0 105 325

Total 116 48 56 0 220 46 304 163 0 513 48 44 31 3 126 77 311 74 0 462 1321

02:00 PM 33 12 15 1 61 8 59 54 1 122 14 12 14 0 40 25 77 20 0 122 345
02:15 PM 42 17 32 0 91 6 68 52 0 126 15 16 4 0 35 27 90 16 1 134 386
02:30 PM 41 13 33 0 87 11 82 66 0 159 14 17 6 0 37 19 81 12 0 112 395
02:45 PM 34 13 30 0 77 13 92 46 0 151 13 26 7 0 46 20 87 17 0 124 398

Total 150 55 110 1 316 38 301 218 1 558 56 71 31 0 158 91 335 65 1 492 1524

03:00 PM 47 29 31 1 108 9 88 56 0 153 7 10 11 0 28 21 88 20 0 129 418
03:15 PM 48 21 25 0 94 13 94 58 0 165 21 15 9 0 45 30 93 16 0 139 443
03:30 PM 40 20 24 0 84 14 111 53 0 178 33 18 10 0 61 25 110 17 0 152 475
03:45 PM 49 14 29 0 92 7 103 58 0 168 12 15 7 0 34 27 100 14 0 141 435

Total 184 84 109 1 378 43 396 225 0 664 73 58 37 0 168 103 391 67 0 561 1771

04:00 PM 43 10 32 0 85 5 97 64 0 166 11 17 11 0 39 25 111 23 0 159 449
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Greenhill Rd & Main St
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Groups Printed- Cars+ - Heavy Vehicles
Main St

SB
Greenhill Rd

WB
Main St

NB
Greenhill Rd

EB
Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

04:15 PM 44 21 39 0 104 8 107 65 0 180 16 21 9 0 46 26 114 19 0 159 489
04:30 PM 46 17 31 0 94 12 124 66 0 202 19 21 14 0 54 18 112 28 0 158 508
04:45 PM 48 21 32 0 101 10 100 69 2 181 19 21 14 0 54 35 131 25 0 191 527

Total 181 69 134 0 384 35 428 264 2 729 65 80 48 0 193 104 468 95 0 667 1973

05:00 PM 34 20 50 0 104 8 123 62 0 193 15 15 11 0 41 19 112 21 0 152 490
05:15 PM 49 14 38 1 102 8 99 51 0 158 16 10 13 0 39 43 96 14 0 153 452
05:30 PM 28 19 39 0 86 13 72 53 0 138 15 31 9 0 55 34 71 21 0 126 405
05:45 PM 35 23 32 0 90 4 63 50 0 117 8 19 4 0 31 34 85 11 0 130 368

Total 146 76 159 1 382 33 357 216 0 606 54 75 37 0 166 130 364 67 0 561 1715

06:00 PM 45 6 32 0 83 7 55 46 0 108 9 9 13 0 31 46 59 12 0 117 339
06:15 PM 42 13 28 0 83 4 54 42 0 100 15 15 9 0 39 27 70 11 0 108 330
06:30 PM 24 16 30 0 70 5 52 48 0 105 7 4 4 0 15 23 54 12 0 89 279
06:45 PM 30 10 13 1 54 8 52 41 0 101 9 11 8 0 28 27 41 12 0 80 263

Total 141 45 103 1 290 24 213 177 0 414 40 39 34 0 113 123 224 47 0 394 1211

Grand Total 1659 670 1271 6 3606 380 3474 2147 6 6007 693 713 448 7 1861 1284 4043 802 5 6134 17608
Apprch % 46 18.6 35.2 0.2  6.3 57.8 35.7 0.1  37.2 38.3 24.1 0.4  20.9 65.9 13.1 0.1   

Total % 9.4 3.8 7.2 0 20.5 2.2 19.7 12.2 0 34.1 3.9 4 2.5 0 10.6 7.3 23 4.6 0 34.8
Cars+ 1644 652 1249 6 3551 372 3337 2132 6 5847 656 697 440 7 1800 1262 3929 759 5 5955 17153

% Cars+ 99.1 97.3 98.3 100 98.5 97.9 96.1 99.3 100 97.3 94.7 97.8 98.2 100 96.7 98.3 97.2 94.6 100 97.1 97.4
Heavy Vehicles 15 18 22 0 55 8 137 15 0 160 37 16 8 0 61 22 114 43 0 179 455
% Heavy Vehicles 0.9 2.7 1.7 0 1.5 2.1 3.9 0.7 0 2.7 5.3 2.2 1.8 0 3.3 1.7 2.8 5.4 0 2.9 2.6
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Greenhill Road Traffic Study
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Greenhill Rd & Main St
Greenhill Road Traffic Study
Cedarfalls, IA
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Main St
SB

Greenhill Rd
WB

Main St
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 09:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 36 18 32 0 86 8 65 40 0 113 17 23 13 0 53 31 83 21 0 135 387
07:45 AM 30 12 39 0 81 4 66 39 0 109 21 24 10 0 55 26 106 28 0 160 405
08:00 AM 31 11 39 0 81 2 52 27 0 81 10 11 8 0 29 30 81 12 0 123 314
08:15 AM 31 16 28 0 75 8 50 34 0 92 8 18 9 0 35 35 86 20 2 143 345

Total Volume 128 57 138 0 323 22 233 140 0 395 56 76 40 0 172 122 356 81 2 561 1451
% App. Total 39.6 17.6 42.7 0  5.6 59 35.4 0  32.6 44.2 23.3 0  21.7 63.5 14.4 0.4   

PHF .889 .792 .885 .000 .939 .688 .883 .875 .000 .874 .667 .792 .769 .000 .782 .871 .840 .723 .250 .877 .896
Cars+ 126 54 135 0 315 21 225 139 0 385 55 73 40 0 168 118 347 77 2 544 1412

% Cars+ 98.4 94.7 97.8 0 97.5 95.5 96.6 99.3 0 97.5 98.2 96.1 100 0 97.7 96.7 97.5 95.1 100 97.0 97.3
Heavy Vehicles 2 3 3 0 8 1 8 1 0 10 1 3 0 0 4 4 9 4 0 17 39
% Heavy Vehicles 1.6 5.3 2.2 0 2.5 4.5 3.4 0.7 0 2.5 1.8 3.9 0 0 2.3 3.3 2.5 4.9 0 3.0 2.7
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Greenhill Rd & Main St
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Main St
SB

Greenhill Rd
WB

Main St
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 10:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:30 AM

11:30 AM 29 9 28 0 66 5 56 50 0 111 14 14 6 0 34 37 81 16 0 134 345
11:45 AM 24 8 24 0 56 14 75 41 1 131 13 14 11 0 38 26 73 15 0 114 339
12:00 PM 26 18 22 1 67 14 62 39 0 115 12 12 9 0 33 34 89 18 0 141 356
12:15 PM 21 15 16 0 52 5 68 43 0 116 13 8 7 0 28 26 92 25 0 143 339

Total Volume 100 50 90 1 241 38 261 173 1 473 52 48 33 0 133 123 335 74 0 532 1379
% App. Total 41.5 20.7 37.3 0.4  8 55.2 36.6 0.2  39.1 36.1 24.8 0  23.1 63 13.9 0   

PHF .862 .694 .804 .250 .899 .679 .870 .865 .250 .903 .929 .857 .750 .000 .875 .831 .910 .740 .000 .930 .968
Cars+ 99 50 88 1 238 38 246 172 1 457 46 47 32 0 125 122 328 69 0 519 1339

% Cars+ 99.0 100 97.8 100 98.8 100 94.3 99.4 100 96.6 88.5 97.9 97.0 0 94.0 99.2 97.9 93.2 0 97.6 97.1
Heavy Vehicles 1 0 2 0 3 0 15 1 0 16 6 1 1 0 8 1 7 5 0 13 40
% Heavy Vehicles 1.0 0 2.2 0 1.2 0 5.7 0.6 0 3.4 11.5 2.1 3.0 0 6.0 0.8 2.1 6.8 0 2.4 2.9
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Greenhill Rd & Main St
Greenhill Road Traffic Study
Cedarfalls, IA
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Main St
SB

Greenhill Rd
WB

Main St
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 02:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 44 21 39 0 104 8 107 65 0 180 16 21 9 0 46 26 114 19 0 159 489
04:30 PM 46 17 31 0 94 12 124 66 0 202 19 21 14 0 54 18 112 28 0 158 508
04:45 PM 48 21 32 0 101 10 100 69 2 181 19 21 14 0 54 35 131 25 0 191 527
05:00 PM 34 20 50 0 104 8 123 62 0 193 15 15 11 0 41 19 112 21 0 152 490

Total Volume 172 79 152 0 403 38 454 262 2 756 69 78 48 0 195 98 469 93 0 660 2014
% App. Total 42.7 19.6 37.7 0  5 60.1 34.7 0.3  35.4 40 24.6 0  14.8 71.1 14.1 0   

PHF .896 .940 .760 .000 .969 .792 .915 .949 .250 .936 .908 .929 .857 .000 .903 .700 .895 .830 .000 .864 .955
Cars+ 172 78 151 0 401 38 444 262 2 746 68 75 47 0 190 97 463 92 0 652 1989

% Cars+ 100 98.7 99.3 0 99.5 100 97.8 100 100 98.7 98.6 96.2 97.9 0 97.4 99.0 98.7 98.9 0 98.8 98.8
Heavy Vehicles 0 1 1 0 2 0 10 0 0 10 1 3 1 0 5 1 6 1 0 8 25
% Heavy Vehicles 0 1.3 0.7 0 0.5 0 2.2 0 0 1.3 1.4 3.8 2.1 0 2.6 1.0 1.3 1.1 0 1.2 1.2
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Memorandum 

To: Jon Resler, P.E., City Engineer Date: 8/1/18 
 

From: Mark Perington, P.E., PTOE 
Andrew Houchin, E.I. 

CC: Stephanie Sheetz, AICP, Community Development Director 

RE: Crash History 
Greenhill Rd Corridor Traffic Study 
Snyder & Associates Project No.: 118.0463.01 
 

 
Introduction 
The City of Cedar Falls has requested that Snyder & Associates conduct a traffic study of the 
Greenhill Road corridor from Hudson Road to Cedar Heights Drive. The study area and 
intersections are shown in Figure 1. All the intersections on Greenhill Rd are included in the study 
other than the intersection with Iowa Highway 58 (IA 58) which is being studied separately by the 
Iowa DOT. The purpose of the study is to evaluate the current and future traffic demands for all 
modes of transportation in the Greenhill Rd corridor in order to develop short- and long-range 
plans for lane needs and intersection improvements. Other areas of focus for the study will be 
potential for traffic demand change due to new land use development, “complete streets” 
considerations, and appropriate traffic control for intersections such as traffic signalization or 
roundabouts. This memorandum summarizes the crash history of the corridor and trends in crash 
types and causes that are potentially correctable. 

 
Figure 1. Study Area Intersections 
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Crash History 
The crash data for this analysis was obtained through the Iowa DOT’s webSAVER interface, an 
online crash data analysis tool. Reported crashes from 2013 through 2017 were reviewed on the 
Greenhill Rd corridor from the intersection with Hudson Rd to the intersection with Cedar Heights 
Dr. Greenhill Rd is primarily an undivided four-lane road corridor and the study area extends 
approximately 2.75 miles. There are 11 total study area intersections (IA 58 is not included in this 
study), five of which are signalized and the remaining six are unsignalized. Crashes were reviewed 
for overall frequency as well as crash rates calculated based on annual average daily traffic 
(AADT) estimated from turning movement counts at the intersections. The analysis also includes 
the crash severity, crash type, major causes, driver demographics, and time of day distribution.  

Corridor 
Table 1 summarizes the overall crash history for the Greenhill Rd corridor with and without IA 
58, for comparison purposes. The statewide total crash rate average is 382 crashes per hundred 
million vehicle miles (HMVM) (source: Iowa DOT, Crash Rates and Crash Densities in Iowa by 
Road System: 2007-2016, 5-year Averages: 2012-2016, City Streets).  
 
Greenhill Rd is below the current statewide average for the 2013-2017 crash analysis period, even 
with the inclusion of the IA 58 intersection. Though it is below the statewide average, there is 
room for improvement through reducing correctable crashes. Oncoming left turn crashes can be 
significantly reduced by aligning left turn movements and implementing left turn phasing and 
signalized intersections or through long-term improvements to roundabouts for intersection 
function and control. Rear-end crashes at unsignalized intersections can be reduced by the addition 
of left and right turn lanes on Greenhill Rd where they are warranted by traffic volumes. 

Table 1. Corridor Crash Summary for Greenhill Rd (2013-2017) 
Corridor 
Section 

Crashes 
(Injury) 

Crash 
Severity 

Crash
Rate* 

Predominant Crash 
Types (Crashes) 

Predominant Major Causes 
(Crashes) 

Greenhill Rd 164 (47) 

1 Fatal 
3 Major 

15 Minor 
28 Possible 

282 
 Rear-end (63) 
 Oncoming Left Turn (47) 
 Broadside (16) 

 FTYROW: Making left turn (48) 
 Followed Too Close (28) 
 Driving too fast for conditions (8) 
 Animal (8) 

Greenhill Rd 
(without IA 58) 100 (29) 

3 Major 
8 Minor 

18 Possible 
189 

 Rear-end (36) 
 Oncoming Left Turn (32) 
 Non-collision (13) 

 FTYROW: Making left turn (29) 
 Followed Too Close (13) 
 Animal (6) 
 Crossed Centerline (4) 

* Crashes per hundred million vehicle-miles traveled 
 
Pedestrian/Bicycle Crash History 
Pedestrian and bicycle crashes were reviewed for a ten-year period from 2008 through June 2018; 
four crashes were found within the study limits on Greenhill Rd. The crashes involved three 
bicyclists and a pedestrian, resulting in two possible and two minor injuries. All vehicles involved 
were making a right turn at an intersection when the crashes occurred. The initial direction of travel 
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for three of the vehicles was south. The shared-used trail is located on the north side of Greenhill 
Rd; it is likely that the southbound vehicles were looking left while making the right turn and were 
not aware of oncoming pedestrian/bicyclists to their right. The major cause for two of the crashes 
was ‘Failure to yield the right of way while making a right turn on red signal’, these occurred at 
the intersections of Cedar Heights Dr and Hudson Rd. One of the drivers reported ‘vision 
obstructed by sun glare’ as a major cause for the crash.  
 
Intersections 
The total number of crashes and injury crashes at the study intersections and throughout the 
corridor are summarized in Table 2. Those crashes are further broken down into the most common 
crash types and causes. The statewide average crash rate is about 0.8 crashes per million entering 
vehicles (MEV) for similar intersections (source: Iowa DOT Average Intersection Crash Rates). 
For this study, only the intersection of Greenhill Rd and Rownd St exceeds the statewide average 
with a crash rate of 0.90 crashes/MEV, though this is based on crash data from before the 
intersection was reconfigured with east/west left turn lanes and signal phasing to address crash 
concerns in the late fall of 2017. 
 
The most common intersection crash type throughout the corridor is rear-end; however, oncoming 
lefts, broadsides, sideswipes, and non-collision are also frequently observed. Rear-end crashes are 
the most common crash type observed at traffic signals in general; however, excessively high rear-
end crash totals can be indicative of capacity issues creating long queues or signal timing issues 
causing unexpected and sudden stopping. Similarly, same direction sideswipes at intersections can 
be an indication of long queues and uneven lane utilization with vehicles in the longer queue 
changing lanes in an attempt to reduce delay. Oncoming lefts can indicate issues of decision sight 
distance and insufficient clearance timing at an intersection for left turning vehicles. Oncoming 
left turn crashes can be nearly eliminated by implementing protected only left turn phasing, 
however, this would lead to reduced overall capacity at the intersection.  
 
S Main St 
Oncoming left turn angle crashes represent 40% of the total crashes between 2013 and 2017. The 
intersection of Main St and Greenhill Rd has designated left turn lanes on the northbound, 
eastbound, and westbound approaches; however, these turns are currently under permitted phasing 
only (not including the most recent late June implementation of protected left turn phasing 
implemented by the City). Permitted phasing allows for the left turn movement to take place when 
there are gaps in oncoming traffic. If there is an insufficient amount of gaps on the corridor, drivers 
are likely to wait longer and sometimes through several cycles before the opportunity to turn 
arrives. Long waits can generate frustration among drivers, causing them to turn left during shorter 
and insufficient gaps in oncoming traffic.  
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Rear-end crashes represent 40% of all collisions occurring at this intersection; the lane 
configuration of the westbound approach has unique features. The Greenhill Rd westbound 
approach transitions from two through lanes to a shared through lane and a designated left turn 
lane at the intersection of Main St. The main purpose of this transition was to offer a designated 
left turn lane where there are pavement width and right-of-way constraints; however, the transition 
also results in reduced capacity. Extended queues have been observed on the westbound and 
southbound approaches, which could be an explanation for the rear-end crashes happening at this 
location. This has also intensified with the likely diversion traffic from the IA 58 and Viking 
roadway construction impacts. 

Table 2. Intersection Crash Summary for Greenhill Rd (2013-2017) 

Intersection Crashes 
(Injury) 

Crash 
Severity 

Crash 
Rate* 

Predominant Crash Types 
(Crashes) 

Predominant Major Causes 
(Crashes) 

Hudson Rd 17 (6) 3 Minor 
3 Possible 0.47 

 Rear-end (7) 
 Oncoming Left Turn (2) 
 Non-collision (2) 

 FTYROW: Making left turn (2) 
 Driving Too Fast for Conditions (2) 
 Followed Too Close (2) 

Algonquin 
Dr 5 (0)  0.32  Rear-end (4) 

 Sideswipe, Same Direction (1) 
 Followed Too Close (2) 
 Swerving, Evasive Action (1) 

Ashworth 
Dr 3 (0)  0.17  Rear-end (1) 

 Broadside (1) 
 Followed Too Close (1) 
 FTYROW: From Stop Sign (1) 

S Main St 14 (4) 1 Minor 
3 Possible 0.48 

 Rear-end (6) 
 Oncoming Left Turn (6) 
 Sideswipe, Same Direction (1) 

 FTYROW: Making Left Turn (5) 
 Ran Traffic Signal (1) 
 Crossed Centerline (1) 

Estate Dr 1 (0)  0.05  Non-collision (1) 
 Crossed Centerline (1) 

Prairie 
Pkwy 3 (1) 1 Minor 0.12  Rear-end (3) 

 Followed Too Close (2) 
 Driver Distraction (1) 

Orchard Hill 
Dr 6 (4) 1 Minor 

3 Possible 0.31 
 Rear-end (3) 
 Non-collision (2) 
 Oncoming Left Turn (1) 

 Followed Too Close (1) 
 Crossed Centerline (1) 
 FTYROW: Making Left Turn (1) 

Oster Pkwy 5 (3) 1 Minor  
2 Possible 0.28 

 Rear-end (2) 
 Oncoming Left Turn (1) 
 Broadside (1) 

 FTYROW: Making Left Turn (1)  
 FTYROW: From Stop Sign (1) 
 Driving Too Fast for Conditions (2) 

Rownd St 23 (5) 
2 Major 
1 Minor 

2 Possible 
1.01 

 Oncoming Left Turn (16) 
 Rear-end (5) 
 Broadside (2) 

 FTYROW: Making Left Turn (16)  
 FTYROW: From Stop Sign (1) 
 Followed Too Close (2) 

Cedar 
Heights Dr 18 (7) 

1 Major 
2 Minor 

4 Possible 
0.56 

 Oncoming Left Turn (6) 
 Rear-end (6) 
 Non-collision (3) 

 Oncoming Left Turn (4) 
 Followed Too Close (3) 
 Ran Traffic Signal (2) 

* Crashes per million entering vehicles 
FTYROW = Failure to Yield Right of Way 
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Rownd St 
The intersection of Rownd St and Greenhill Rd has the highest number of major injuries and the 
highest crash rate in comparison with the other junctions included in this study. A crash rate of 
1.01 crashes/MEV surpasses the statewide average for the 2013-2017 analysis period with 23 
crashes. The major cause of 70% of the crashes involved a driver failing to yield the right of way 
while making left turn, thus resulting in angle crashes. The majority of these crashes occurred 
when the westbound and eastbound approaches of Greenhill Rd were composed of two lanes, a 
shared right-through and a left-through lane. In late 2017, given the high rate of crashes involving 
left turning vehicles, the intersection was reconfigured with single through lanes and designated 
left turn lanes EB and WB with protected/permitted signal phasing. The impact that the installation 
of the designated movements and their respective phasing have on the crash rates for the oncoming 
years should be monitored. It is expected for these safety countermeasures to reduce the amount 
of left turn crashes which tend to be mostly associated with severe crashes; however, these 
countermeasures can also increase the frequency of other type of less severe collisions. There have 
not been any crashes reported at this intersection in 2018 through June. 
 
Prairie Pkwy 
The intersection of Prairie Pkwy and Greenhill Rd has the lowest crash rate of the signalized 
intersections within the study limits with 0.12 crashes/MEV. This intersection was recently 
signalized (in 2015 or 2016) and a southbound approach was recently added (in 2017). The five-
year crash analysis period is mostly based on its previous three-legged / “Tee” and unsignalized 
configuration. All three crashes occurring at this intersection are rear-end crashes, and only one of 
them occurring on dry surface conditions. Pending major residential commercial development in 
the Pinnacle Prairie project, traffic volumes are expected to increase considerably. The 
development located south of Greenhill Rd, making Prairie Pkwy one of the main accesses to the 
development. An increase in traffic, especially turning traffic, results in an increase in the 
probability of crashes occurring. Traffic volumes and turning patterns should be monitored as 
development continues.  
 
Cedar Heights Dr 
The intersection between Greenhill Rd and Cedar Heights has a rate of 0.56 crashes/MEV for the 
five-year analysis period. The most predominant manner of crash involves oncoming left turn 
angle and rear-end crashes, each representing one third of the total crashes. Eastbound and 
westbound approaches, where the majority of the angle crashes occur, are composed of a 
designated left turn lane, a through lane, and a shared right-through lane. The southbound and 
westbound approaches involve the majority of the rear-end crashes. The Greenhill Rd approaches 
are currently under protected/permitted left turn phasing. The lane configuration of the southbound 
approach is comprised of a designated right turn lane and a shared left-through lane currently under 
split phasing control. The northbound approach is comprised of two narrow lanes, a shared right-
through and left-through lanes.  
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Summary 
Analysis of crashes at specific intersections offer a case-by-case perspective of possible causes 
and as well as specialized countermeasures that can be applied. The overall corridor analysis brings 
the macro scale perspective when compared to other corridors across the state. Crash rates along 
this corridor, with and without IA 58, are below the statewide average. The intersection of Rownd 
St had a higher crash rate than the statewide average; however, safety countermeasures have 
already been installed recently and their impact should be monitored. Some areas south of 
Greenhill Rd are to be developed into commercial and residential area in the near future. An 
increase in traffic volumes increases potential vehicular conflict and the probability of crashes; 
continuous monitoring of traffic patterns, turning movements, and projected new trips from 
development and implementing safety measure proactively is key for the safety in the corridor.  
 
 
 
 
Appendix 
 Corridor Crash Summaries 
 Intersection Crash Summaries 
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Corridor: Green Hill Rd
Location: Hudson Rd to Cedar Heights Dr
City/County: Cedar Falls, IA
Time Period: 2013-2017 Crash Period  = 5 years
Prepared by: AJH

NUMBER OF CRASHES
1   Fatal Crashes 1 fatalities 0   injuries
3   Major Injury Crashes 4   injuries

15   Minor Injury Crashes 22   injuries
28   Possible/Unknown Injury Crashes 37   injuries

117   Property Damage Only Crashes

Totals:  164   Crashes 1 fatalities 63   injuries

CRASH RATES
Total Crash Rate = 164 / 0.58 HMVM    = 281.7 Total Crashes/HMVM

Fatal Crash Rate = 1 / 0.58 HMVM    = 1.7 Fatal Crashes/HMVM

Fatal/Injury Crash Rate = 47 / 0.58 HMVM    = 80.7 F & I Crashes/HMVM

CRASH FREQUENCY insert histogram from CMAT here

CRASH TYPE Non Vehicle Collision Type
4 Head-on 13 Sideswipe, Same Direction 2 Pedestrian/Bike

63 Rear-end Crash 0 Sideswipe, Opposite Direction 8 Animal
16 Broadside/Right angle Crash 15 Non Vehicle Collision 8 Fixed Object
47 Angle, Oncoming Left Turn 2 Other 1 Other
0 Backing 4 Unknown

TRAFFIC - AADT Notes:
Corridor = 2017 Prelim DOT
Corridor Length = mi
Hundred Million Vehicles Miles (HMVM 0.58

Corridor Crash Summary

11600
2.75

V:\Projects\2018\118.0463.01\Design\Traffic\Crash_GreenHill_2013-2017.xlsx 8/1/2018
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Crash Severity

Fatal 1

Major Injury 3

Minor Injury 15

Possible/Unknown 28

Property Damage Only 117

164 Injury Status Summary

Fatal 1

Suspected serious/incapacitating 4

Suspected minor/non-incapacitating 22

Possible (complaint of pain/injury) 37

Uninjured 0

Fatal, not crash-related 0

Unknown 0

Not reported 0

64

Property Damage Total (dollars): 1,078,950.00

Average (per crash dollars): 6,578.96

Total Vehicles: 345.00

Average (per crash): 2.10

Total Occupants: 476.00

Average (per crash): 2.90

Property/Vehicles/Occupants

Fatalities/Fatal Crash: 1.00

Fatalities/Crash: 0.01

Injuries/Crash: 0.38

Major Injuries/Crash: 0.02

Minor Injuries/Crash: 0.13

Possible/Unknown Injuries/Crash: 0.23

Average Severity

05/23/2018 1 of 7
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Major Cause

Animal 8

Ran stop sign 0

FTYROW:  At uncontrolled intersection 0

FTYROW:  From stop sign 3

FTYROW:  Making left turn 48

FTYROW:  From parked position 0

FTYROW:  Other 2

Disregarded RR Signal 0

Crossed median (divided) 0

Aggressive driving/road rage 0

Exceeded authorized speed 0

Operating vehicle in an reckless, erratic, ca... 0

Passing:  On wrong side 0

Passing:  With insufficient distance/inadequa... 0

Passing:  Other passing 0

Driver Distraction:  Manual operation of an e... 3

Driver Distraction:  Talking on a hands free ... 0

Driver Distraction:  Other electronic device ... 0

Driver Distraction:  Unrestrained animal 0

Driver Distraction:  Inattentive/lost in thou... 2

Driver Distraction:  Exterior distraction 1

Ran off road - straight 0

Lost control 5

Over correcting/over steering 0

Failure to signal intentions 0

Vehicle stopped on railroad tracks 0

Other:  Improper operation 0

Other:  Disregarded signs/road markings 0

Downhill runaway 0

Towing improperly 0

Equipment failure 0

Other:  Getting off/out of vehicle 0

Improper backing 0

Illegally parked/unattended 0

Operator inexperience 0

Unknown 8

Other:  No improper action 1

Ran traffic signal 6

Failed to yield to emergency vehicle 0

FTYROW:  Making right turn on red signal 3

FTYROW:  From yield sign 0

FTYROW:  From driveway 0

FTYROW:  To pedestrian 0

Drove around RR grade crossing gates 0

Crossed centerline (undivided) 4

Traveling wrong way or on wrong side of road 0

Driving too fast for conditions 8

Improper or erratic lane changing 1

Followed too close 28

Passing:  Where prohibited by signs/markings 0

Passing:  Through/around barrier 0

Made improper turn 3

Driver Distraction:  Talking on a hand-held d... 0

Driver Distraction:  Adjusting devices (radio... 1

Driver Distraction:  Passenger 2

Driver Distraction:  Reaching for object(s)/f... 1

Driver Distraction:  Other interior distracti... 4

Ran off road - right 1

Ran off road - left 1

Swerving/Evasive Action 2

Failed to keep in proper lane 0

Traveling on prohibited traffic way 0

Other:  Vision obstructed 0

Other:  Disregarded warning sign 0

Other:  Illegal off-road driving 0

Separation of units 0

Cargo/equipment loss or shift 0

Oversized load/vehicle 0

Failure to dim lights/have lights on 0

Improper starting 0

Driving less than the posted speed limit 0

Other 17

Not reported 0

163

05/23/2018 2 of 7

Safety Analysis, Visualization, and Evaluation Resource (SAVER)
Quick Report

2013-2017

157



Time of Day/Day of Week

Day of Week
12 AM 

to 2 AM
2 AM to 

4 AM
4 AM to 

6 AM
6 AM to 

8 AM
8 AM to 

10 AM
10 AM 

to Noon
Noon to 

2 PM
2 PM to 

4 PM
4 PM to 

6 PM
6 PM to 

8 PM
8 PM to 

10 PM

10 PM 
to 12 

AM

Not 
reporte

d Total

Sunday 0 0 1 1 0 4 4 2 5 0 0 0 0 17

Monday 0 0 0 3 3 1 2 5 8 2 2 0 0 26

Tuesday 0 0 1 5 3 2 3 4 7 0 2 0 0 27

Wednesday 0 0 0 2 1 3 3 3 3 0 0 0 0 15

Thursday 0 0 3 3 4 4 2 7 4 0 1 0 0 28

Friday 0 1 0 2 1 2 3 7 2 6 2 3 0 29

Saturday 1 0 0 1 1 4 6 1 2 3 1 2 0 22

Total 1 1 5 17 13 20 23 29 31 11 8 5 0 164

Manner of Crash Collision

Non-collision (single vehicle) 15

Head-on (front to front) 4

Rear-end (front to rear) 63

Angle, oncoming left turn 47

Broadside (front to side) 16

Sideswipe, same direction 13

Sideswipe, opposite direction 0

Rear to rear 0

Rear to side 0

Not reported 2

Other 2

Unknown 2

164 Surface Conditions

Dry 112

Wet 22

Ice/frost 10

Snow 13

Slush 2

Mud, dirt 0

Water (standing or moving) 0

Sand 0

Oil 0

Gravel 0

Not reported 5

Other 0

Unknown 0

164

Fixed Object Struck

Bridge overhead structure 0

Bridge/bridge rail parapet 0

Ditch 0

Ground 0

Guardrail - face 0

Concrete traffic barrier (median or right sid... 1

Cable barrier 0

Utility pole/light support 0

Traffic signal support 0

Fire hydrant 1

Tree 0

Snow bank 0

Wall 0

Other fixed object 0

Bridge pier or support 0

Curb/island/raised median 5

Embankment 0

Culvert/pipe opening 0

Guardrail - end 0

Other traffic barrier 0

Impact attenuator/crash cushion 0

Traffic sign support 1

Other post/pole/support 0

Mailbox 0

Landscape/shrubbery 0

Fence 0

Building 0

None (no fixed object struck) 337

345
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Driver Age/Driver Gender

Driver Age - 5 year 
Bins Female Male

Not 
reported Unknown Total

< 14 0 0 0 0 0

= 14 0 0 0 0 0

= 15 1 1 0 0 2

= 16 9 2 0 0 11

= 17 5 7 0 0 12

= 18 5 4 0 0 9

= 19 6 9 0 0 15

= 20 8 7 0 0 15

>= 21 and <= 24 21 16 0 0 37

>= 25 and <= 29 19 23 0 0 42

>= 30 and <= 34 13 18 0 0 31

>= 35 and <= 39 15 15 0 0 30

>= 40 and <= 44 5 18 0 0 23

>= 45 and <= 49 7 9 0 0 16

>= 50 and <= 54 11 15 0 0 26

>= 55 and <= 59 12 4 0 0 16

>= 60 and <= 64 6 8 0 0 14

>= 65 and <= 69 7 3 0 0 10

>= 70 and <= 74 6 12 0 0 18

>= 75 and <= 79 4 1 0 0 5

>= 80 and <= 84 0 6 0 0 6

>= 85 and <= 89 0 3 0 0 3

>= 90 and <= 94 1 1 0 0 2

>= 95 0 0 0 0 0

Not reported 0 0 0 0 0

Unknown 0 0 2 0 2

Total 161 182 2 0 345

Alcohol Test Given

None 339

Blood 1

Urine 0

Breath 1

Vitreous 0

Refused 1

Not reported 3

345

Drug Test Given

None 341

Blood 1

Urine 0

Breath 0

Vitreous 0

Refused 0

Not reported 3

345

Drug Test Result

Negative 0

Cannabis 0

Central Nervous System depressants 0

Central Nervous System stimulants 0

Hallucinogens 0

Inhalants 0

Narcotic Analgesics 0

Dissociative Anesthetic (PCP) 0

Prescription Drug 0

Not reported 345

Other 0

345

Drug/Alcohol Related

Drug 0

Alcohol (< Statutory) 0

Alcohol (Statutory) 1

Drug/Alcohol (< Statutory) 0

Drug/Alcohol (Statutory) 0

Refused 1

Under Influence of Alcohol/Drugs/Medications 1

None Indicated 161

164
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Crash Severity - Annual

Crash Year Fatal Major Injury Minor Injury Possible/Unknown
Property Damage 

Only Total
2008 0 0 0 0 0 0

2009 0 0 0 0 0 0

2010 0 0 0 0 0 0

2011 0 0 0 0 0 0

2012 0 0 0 0 0 0

2013 0 0 5 6 22 33

2014 0 1 2 5 25 33

2015 1 0 1 1 17 20

2016 0 0 2 8 22 32

2017 0 2 5 8 31 46

2018 0 0 0 0 0 0

Total 1 3 15 28 117 164

Severity/Year
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Injury Status - Annual

Crash Year Fatal

Suspected 
serious/incapac

itating

Suspected 
minor/non-

incapacitating

Possible 
(complaint of 

pain/injury) Uninjured
Fatal, not 

crash-related Unknown Total

2008 0 0 0 0 0 0 0 0

2009 0 0 0 0 0 0 0 0

2010 0 0 0 0 0 0 0 0

2011 0 0 0 0 0 0 0 0

2012 0 0 0 0 0 0 0 0

2013 0 0 7 9 0 0 0 16

2014 0 2 6 5 0 0 0 13

2015 1 0 1 3 0 0 0 5

2016 0 0 2 8 0 0 0 10

2017 0 2 6 12 0 0 0 20

2018 0 0 0 0 0 0 0 0

Total 1 4 22 37 0 0 0 64

Injury Status/Year
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Jurisdiction: Statewide
Year: 2013, 2014, 2015, 2016, 2017
Map Selection: Yes
Filter: None

Meeting the following criteria

Analyst Information
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Corridor: Green Hill Rd
Location: Hudson Rd to Cedar Heights Dr (no IA 58)
City/County: Cedar Falls, IA
Time Period: 2013-2017 Crash Period  = 5 years
Prepared by: AJH

NUMBER OF CRASHES
0   Fatal Crashes 0 fatalities 0   injuries
3   Major Injury Crashes 1   injuries
8   Minor Injury Crashes 15   injuries

18   Possible/Unknown Injury Crashes 20   injuries
71   Property Damage Only Crashes

Totals:  100   Crashes 0 fatalities 36   injuries

CRASH RATES
Total Crash Rate = 100 / 0.53 HMVM    = 188.9 Total Crashes/HMVM

Fatal Crash Rate = 0 / 0.53 HMVM    = 0.0 Fatal Crashes/HMVM

Fatal/Injury Crash Rate = 29 / 0.53 HMVM    = 54.8 F & I Crashes/HMVM

CRASH FREQUENCY insert histogram from CMAT here

CRASH TYPE Non Vehicle Collision Type
1 Head-on 6 Sideswipe, Same Direction 2 Pedestrian/Bike

36 Rear-end Crash 0 Sideswipe, Opposite Direction 6 Animal
8 Broadside/Right angle Crash 13 Non Vehicle Collision 5 Fixed Object

32 Angle, Oncoming Left Turn 2 Other 1 Other
0 Backing 2 Unknown

TRAFFIC - AADT Notes:
Corridor = 2017 Prelim DOT
Corridor Length = mi
Hundred Million Vehicles Miles (HMVM 0.53

Corridor Crash Summary

11600
2.5

V:\Projects\2018\118.0463.01\Design\Traffic\Crash_GreenHill_2013-2017.xlsx 8/1/2018
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Crash Severity

Fatal 0

Major Injury 3

Minor Injury 8

Possible/Unknown 18

Property Damage Only 71

100 Injury Status Summary

Fatal 0

Suspected serious/incapacitating 4

Suspected minor/non-incapacitating 15

Possible (complaint of pain/injury) 20

Uninjured 0

Fatal, not crash-related 0

Unknown 0

Not reported 0

39

Property Damage Total (dollars): 659,900.00

Average (per crash dollars): 6,599.00

Total Vehicles: 198.00

Average (per crash): 1.98

Total Occupants: 277.00

Average (per crash): 2.77

Property/Vehicles/Occupants

Fatalities/Fatal Crash: 0.00

Fatalities/Crash: 0.00

Injuries/Crash: 0.39

Major Injuries/Crash: 0.04

Minor Injuries/Crash: 0.15

Possible/Unknown Injuries/Crash: 0.20

Average Severity
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Major Cause

Animal 6

Ran stop sign 0

FTYROW:  At uncontrolled intersection 0

FTYROW:  From stop sign 3

FTYROW:  Making left turn 29

FTYROW:  From parked position 0

FTYROW:  Other 1

Disregarded RR Signal 0

Crossed median (divided) 0

Aggressive driving/road rage 0

Exceeded authorized speed 0

Operating vehicle in an reckless, erratic, ca... 0

Passing:  On wrong side 0

Passing:  With insufficient distance/inadequa... 0

Passing:  Other passing 0

Driver Distraction:  Manual operation of an e... 2

Driver Distraction:  Talking on a hands free ... 0

Driver Distraction:  Other electronic device ... 0

Driver Distraction:  Unrestrained animal 0

Driver Distraction:  Inattentive/lost in thou... 2

Driver Distraction:  Exterior distraction 0

Ran off road - straight 0

Lost control 4

Over correcting/over steering 0

Failure to signal intentions 0

Vehicle stopped on railroad tracks 0

Other:  Improper operation 0

Other:  Disregarded signs/road markings 0

Downhill runaway 0

Towing improperly 0

Equipment failure 0

Other:  Getting off/out of vehicle 0

Improper backing 0

Illegally parked/unattended 0

Operator inexperience 0

Unknown 7

Other:  No improper action 1

Ran traffic signal 4

Failed to yield to emergency vehicle 0

FTYROW:  Making right turn on red signal 2

FTYROW:  From yield sign 0

FTYROW:  From driveway 0

FTYROW:  To pedestrian 0

Drove around RR grade crossing gates 0

Crossed centerline (undivided) 4

Traveling wrong way or on wrong side of road 0

Driving too fast for conditions 3

Improper or erratic lane changing 0

Followed too close 13

Passing:  Where prohibited by signs/markings 0

Passing:  Through/around barrier 0

Made improper turn 1

Driver Distraction:  Talking on a hand-held d... 0

Driver Distraction:  Adjusting devices (radio... 1

Driver Distraction:  Passenger 2

Driver Distraction:  Reaching for object(s)/f... 0

Driver Distraction:  Other interior distracti... 2

Ran off road - right 1

Ran off road - left 0

Swerving/Evasive Action 1

Failed to keep in proper lane 0

Traveling on prohibited traffic way 0

Other:  Vision obstructed 0

Other:  Disregarded warning sign 0

Other:  Illegal off-road driving 0

Separation of units 0

Cargo/equipment loss or shift 0

Oversized load/vehicle 0

Failure to dim lights/have lights on 0

Improper starting 0

Driving less than the posted speed limit 0

Other 11

Not reported 0

100
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Time of Day/Day of Week

Day of Week
12 AM 

to 2 AM
2 AM to 

4 AM
4 AM to 

6 AM
6 AM to 

8 AM
8 AM to 

10 AM
10 AM 

to Noon
Noon to 

2 PM
2 PM to 

4 PM
4 PM to 

6 PM
6 PM to 

8 PM
8 PM to 

10 PM

10 PM 
to 12 

AM

Not 
reporte

d Total

Sunday 0 0 1 0 0 3 3 2 3 0 0 0 0 12

Monday 0 0 0 3 1 0 0 3 7 0 2 0 0 16

Tuesday 0 0 1 3 3 1 2 3 3 0 1 0 0 17

Wednesday 0 0 0 1 0 1 3 0 2 0 0 0 0 7

Thursday 0 0 2 2 1 4 1 4 2 0 1 0 0 17

Friday 0 1 0 1 0 1 2 4 2 3 2 3 0 19

Saturday 1 0 0 0 1 2 4 0 0 2 1 1 0 12

Total 1 1 4 10 6 12 15 16 19 5 7 4 0 100

Manner of Crash Collision

Non-collision (single vehicle) 13

Head-on (front to front) 1

Rear-end (front to rear) 36

Angle, oncoming left turn 32

Broadside (front to side) 8

Sideswipe, same direction 6

Sideswipe, opposite direction 0

Rear to rear 0

Rear to side 0

Not reported 0

Other 2

Unknown 2

100 Surface Conditions

Dry 71

Wet 11

Ice/frost 7

Snow 6

Slush 2

Mud, dirt 0

Water (standing or moving) 0

Sand 0

Oil 0

Gravel 0

Not reported 3

Other 0

Unknown 0

100

Fixed Object Struck

Bridge overhead structure 0

Bridge/bridge rail parapet 0

Ditch 0

Ground 0

Guardrail - face 0

Concrete traffic barrier (median or right sid... 0

Cable barrier 0

Utility pole/light support 0

Traffic signal support 0

Fire hydrant 1

Tree 0

Snow bank 0

Wall 0

Other fixed object 0

Bridge pier or support 0

Curb/island/raised median 3

Embankment 0

Culvert/pipe opening 0

Guardrail - end 0

Other traffic barrier 0

Impact attenuator/crash cushion 0

Traffic sign support 1

Other post/pole/support 0

Mailbox 0

Landscape/shrubbery 0

Fence 0

Building 0

None (no fixed object struck) 193

198
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Driver Age/Driver Gender

Driver Age - 5 year 
Bins Female Male

Not 
reported Unknown Total

< 14 0 0 0 0 0

= 14 0 0 0 0 0

= 15 1 0 0 0 1

= 16 7 1 0 0 8

= 17 5 4 0 0 9

= 18 4 2 0 0 6

= 19 3 6 0 0 9

= 20 4 4 0 0 8

>= 21 and <= 24 10 6 0 0 16

>= 25 and <= 29 9 12 0 0 21

>= 30 and <= 34 7 9 0 0 16

>= 35 and <= 39 12 9 0 0 21

>= 40 and <= 44 2 12 0 0 14

>= 45 and <= 49 4 4 0 0 8

>= 50 and <= 54 8 9 0 0 17

>= 55 and <= 59 8 0 0 0 8

>= 60 and <= 64 4 4 0 0 8

>= 65 and <= 69 4 2 0 0 6

>= 70 and <= 74 3 10 0 0 13

>= 75 and <= 79 3 1 0 0 4

>= 80 and <= 84 0 1 0 0 1

>= 85 and <= 89 0 1 0 0 1

>= 90 and <= 94 1 1 0 0 2

>= 95 0 0 0 0 0

Not reported 0 0 0 0 0

Unknown 0 0 1 0 1

Total 99 98 1 0 198

Alcohol Test Given

None 195

Blood 1

Urine 0

Breath 1

Vitreous 0

Refused 0

Not reported 1

198

Drug Test Given

None 196

Blood 1

Urine 0

Breath 0

Vitreous 0

Refused 0

Not reported 1

198

Drug Test Result

Negative 0

Cannabis 0

Central Nervous System depressants 0

Central Nervous System stimulants 0

Hallucinogens 0

Inhalants 0

Narcotic Analgesics 0

Dissociative Anesthetic (PCP) 0

Prescription Drug 0

Not reported 198

Other 0

198

Drug/Alcohol Related

Drug 0

Alcohol (< Statutory) 0

Alcohol (Statutory) 1

Drug/Alcohol (< Statutory) 0

Drug/Alcohol (Statutory) 0

Refused 0

Under Influence of Alcohol/Drugs/Medications 1

None Indicated 98

100
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Crash Severity - Annual

Crash Year Fatal Major Injury Minor Injury Possible/Unknown
Property Damage 

Only Total
2008 0 0 0 0 0 0

2009 0 0 0 0 0 0

2010 0 0 0 0 0 0

2011 0 0 0 0 0 0

2012 0 0 0 0 0 0

2013 0 0 1 4 13 18

2014 0 1 1 2 16 20

2015 0 0 1 1 7 9

2016 0 0 1 6 14 21

2017 0 2 4 5 21 32

2018 0 0 0 0 0 0

Total 0 3 8 18 71 100

Severity/Year
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Injury Status - Annual

Crash Year Fatal

Suspected 
serious/incapac

itating

Suspected 
minor/non-

incapacitating

Possible 
(complaint of 

pain/injury) Uninjured
Fatal, not 

crash-related Unknown Total

2008 0 0 0 0 0 0 0 0

2009 0 0 0 0 0 0 0 0

2010 0 0 0 0 0 0 0 0

2011 0 0 0 0 0 0 0 0

2012 0 0 0 0 0 0 0 0

2013 0 0 3 4 0 0 0 7

2014 0 2 5 2 0 0 0 9

2015 0 0 1 1 0 0 0 2

2016 0 0 1 6 0 0 0 7

2017 0 2 5 7 0 0 0 14

2018 0 0 0 0 0 0 0 0

Total 0 4 15 20 0 0 0 39

Injury Status/Year
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Jurisdiction: Statewide
Year: 2013, 2014, 2015, 2016, 2017
Map Selection: Yes
Filter: None

Meeting the following criteria

Analyst Information
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 Greenhill Rd and Hudson Rd  
2013-2017
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Location: Green Hill Rd & Hudson Rd Intersection
City/County: Cedar Falls, IA
Time Period: 2013-2017 Crash Period  = 5 years
Prepared by: AJH

NUMBER OF CRASHES
0   Fatal Crashes 0 fatalities 0   injuries
0   Major Injury Crashes 0   injuries
3   Minor Injury Crashes 5   injuries
3   Possible/Unknown Injury Crashes 4   injuries

11   Property Damage Only Crashes

Totals:  17   Crashes 0 fatalities 9   injuries

CRASH RATES
Total Crash Rate = 17 / 35.89 MEV    = 0.47 Total Crashes/MEV

Fatal Crash Rate = 0 / 35.89 MEV    = 0.00 Fatal Crashes/MEV

Fatal/Injury Crash Rate = 6 / 35.89 MEV    = 0.17 F & I Crashes/MEV

CRASH FREQUENCY insert histogram from CMAT here

CRASH TYPE Non Vehicle Collision Type
1 Head-on 1 Sideswipe, Same Direction 1 Pedestrian
7 Rear-end Crash 0 Sideswipe, Opposite Direction 1 Animal
1 Broadside/Right angle Crash 2 Non Vehicle Collision 1 Fixed Object
2 Angle, Oncoming Left Turn 0 Other 0 Other
0 Backing 3 Unknown

TRAFFIC - AADT Notes:
North Approach  = Est AADT from 2018 Snyder 13 hr Count
South Approach  = (Adj for Viking diversion)
East Approach  = 
West Approach  = 
Million Entering Vehicles (MEV)  = 35.89

Intersection Crash Summary

13840
15810
7760
1920
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Crash Severity

Fatal 0

Major Injury 0

Minor Injury 3

Possible/Unknown 3

Property Damage Only 11

17 Injury Status Summary

Fatal 0

Suspected serious/incapacitating 0

Suspected minor/non-incapacitating 5

Possible (complaint of pain/injury) 4

Uninjured 0

Fatal, not crash-related 0

Unknown 0

Not reported 0

9

Property Damage Total (dollars): 109,200.00

Average (per crash dollars): 6,423.53

Total Vehicles: 34.00

Average (per crash): 2.00

Total Occupants: 48.00

Average (per crash): 2.82

Property/Vehicles/Occupants

Fatalities/Fatal Crash: 0.00

Fatalities/Crash: 0.00

Injuries/Crash: 0.53

Major Injuries/Crash: 0.00

Minor Injuries/Crash: 0.29

Possible/Unknown Injuries/Crash: 0.24

Average Severity
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Major Cause

Animal 1

Ran stop sign 0

FTYROW:  At uncontrolled intersection 0

FTYROW:  From stop sign 0

FTYROW:  Making left turn 2

FTYROW:  From parked position 0

FTYROW:  Other 0

Disregarded RR Signal 0

Crossed median (divided) 0

Aggressive driving/road rage 0

Exceeded authorized speed 0

Operating vehicle in an reckless, erratic, ca... 0

Passing:  On wrong side 0

Passing:  With insufficient distance/inadequa... 0

Passing:  Other passing 0

Driver Distraction:  Manual operation of an e... 1

Driver Distraction:  Talking on a hands free ... 0

Driver Distraction:  Other electronic device ... 0

Driver Distraction:  Unrestrained animal 0

Driver Distraction:  Inattentive/lost in thou... 1

Driver Distraction:  Exterior distraction 0

Ran off road - straight 0

Lost control 1

Over correcting/over steering 0

Failure to signal intentions 0

Vehicle stopped on railroad tracks 0

Other:  Improper operation 0

Other:  Disregarded signs/road markings 0

Downhill runaway 0

Towing improperly 0

Equipment failure 0

Other:  Getting off/out of vehicle 0

Improper backing 0

Illegally parked/unattended 0

Operator inexperience 0

Unknown 4

Other:  No improper action 0

Ran traffic signal 0

Failed to yield to emergency vehicle 0

FTYROW:  Making right turn on red signal 1

FTYROW:  From yield sign 0

FTYROW:  From driveway 0

FTYROW:  To pedestrian 0

Drove around RR grade crossing gates 0

Crossed centerline (undivided) 1

Traveling wrong way or on wrong side of road 0

Driving too fast for conditions 2

Improper or erratic lane changing 0

Followed too close 2

Passing:  Where prohibited by signs/markings 0

Passing:  Through/around barrier 0

Made improper turn 0

Driver Distraction:  Talking on a hand-held d... 0

Driver Distraction:  Adjusting devices (radio... 0

Driver Distraction:  Passenger 0

Driver Distraction:  Reaching for object(s)/f... 0

Driver Distraction:  Other interior distracti... 1

Ran off road - right 0

Ran off road - left 0

Swerving/Evasive Action 0

Failed to keep in proper lane 0

Traveling on prohibited traffic way 0

Other:  Vision obstructed 0

Other:  Disregarded warning sign 0

Other:  Illegal off-road driving 0

Separation of units 0

Cargo/equipment loss or shift 0

Oversized load/vehicle 0

Failure to dim lights/have lights on 0

Improper starting 0

Driving less than the posted speed limit 0

Other 0

Not reported 0

17
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Time of Day/Day of Week

Day of Week
12 AM 

to 2 AM
2 AM to 

4 AM
4 AM to 

6 AM
6 AM to 

8 AM
8 AM to 

10 AM
10 AM 

to Noon
Noon to 

2 PM
2 PM to 

4 PM
4 PM to 

6 PM
6 PM to 

8 PM
8 PM to 

10 PM

10 PM 
to 12 

AM

Not 
reporte

d Total

Sunday 1 0 0 0 0 0 0 0 0 0 0 0 0 1

Monday 0 0 0 2 0 0 0 1 1 0 1 0 0 5

Tuesday 0 0 0 2 2 0 1 0 2 0 0 0 0 7

Wednesday 0 0 0 0 0 1 1 0 0 0 0 0 0 2

Thursday 0 0 0 0 0 1 0 0 0 0 0 0 0 1

Friday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Saturday 0 0 0 0 0 0 0 0 0 1 0 0 0 1

Total 1 0 0 4 2 2 2 1 3 1 1 0 0 17

Manner of Crash Collision

Non-collision (single vehicle) 2

Head-on (front to front) 1

Rear-end (front to rear) 7

Angle, oncoming left turn 2

Broadside (front to side) 1

Sideswipe, same direction 1

Sideswipe, opposite direction 0

Rear to rear 0

Rear to side 0

Not reported 1

Other 0

Unknown 2

17 Surface Conditions

Dry 10

Wet 1

Ice/frost 3

Snow 2

Slush 0

Mud, dirt 0

Water (standing or moving) 0

Sand 0

Oil 0

Gravel 0

Not reported 1

Other 0

Unknown 0

17

Fixed Object Struck

Bridge overhead structure 0

Bridge/bridge rail parapet 0

Ditch 0

Ground 0

Guardrail - face 0

Concrete traffic barrier (median or right sid... 0

Cable barrier 0

Utility pole/light support 1

Traffic signal support 0

Fire hydrant 0

Tree 0

Snow bank 0

Wall 0

Other fixed object 0

Bridge pier or support 0

Curb/island/raised median 0

Embankment 0

Culvert/pipe opening 0

Guardrail - end 0

Other traffic barrier 0

Impact attenuator/crash cushion 0

Traffic sign support 0

Other post/pole/support 0

Mailbox 0

Landscape/shrubbery 0

Fence 0

Building 0

None (no fixed object struck) 33

34
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Driver Age/Driver Gender

Driver Age - 5 year 
Bins Female Male

Not 
reported Unknown Total

< 14 0 0 0 0 0

= 14 0 0 0 0 0

= 15 0 0 0 0 0

= 16 0 0 0 0 0

= 17 0 1 0 0 1

= 18 1 0 0 0 1

= 19 1 0 0 0 1

= 20 2 1 0 0 3

>= 21 and <= 24 2 1 0 0 3

>= 25 and <= 29 3 2 0 0 5

>= 30 and <= 34 1 6 0 0 7

>= 35 and <= 39 3 1 0 0 4

>= 40 and <= 44 1 1 0 0 2

>= 45 and <= 49 1 1 0 0 2

>= 50 and <= 54 0 1 0 0 1

>= 55 and <= 59 1 0 0 0 1

>= 60 and <= 64 0 0 0 0 0

>= 65 and <= 69 1 0 0 0 1

>= 70 and <= 74 0 2 0 0 2

>= 75 and <= 79 0 0 0 0 0

>= 80 and <= 84 0 0 0 0 0

>= 85 and <= 89 0 0 0 0 0

>= 90 and <= 94 0 0 0 0 0

>= 95 0 0 0 0 0

Not reported 0 0 0 0 0

Unknown 0 0 0 0 0

Total 17 17 0 0 34

Alcohol Test Given

None 34

Blood 0

Urine 0

Breath 0

Vitreous 0

Refused 0

Not reported 0

34

Drug Test Given

None 34

Blood 0

Urine 0

Breath 0

Vitreous 0

Refused 0

Not reported 0

34

Drug Test Result

Negative 0

Cannabis 0

Central Nervous System depressants 0

Central Nervous System stimulants 0

Hallucinogens 0

Inhalants 0

Narcotic Analgesics 0

Dissociative Anesthetic (PCP) 0

Prescription Drug 0

Not reported 34

Other 0

34

Drug/Alcohol Related

Drug 0

Alcohol (< Statutory) 0

Alcohol (Statutory) 0

Drug/Alcohol (< Statutory) 0

Drug/Alcohol (Statutory) 0

Refused 0

Under Influence of Alcohol/Drugs/Medications 0

None Indicated 17

17
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Crash Severity - Annual

Crash Year Fatal Major Injury Minor Injury Possible/Unknown
Property Damage 

Only Total
2008 0 0 0 0 0 0

2009 0 0 0 0 0 0

2010 0 0 0 0 0 0

2011 0 0 0 0 0 0

2012 0 0 0 0 0 0

2013 0 0 1 3 2 6

2014 0 0 1 0 3 4

2015 0 0 1 0 3 4

2016 0 0 0 0 2 2

2017 0 0 0 0 1 1

2018 0 0 0 0 0 0

Total 0 0 3 3 11 17

Severity/Year
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Injury Status - Annual

Crash Year Fatal

Suspected 
serious/incapac

itating

Suspected 
minor/non-

incapacitating

Possible 
(complaint of 

pain/injury) Uninjured
Fatal, not 

crash-related Unknown Total

2008 0 0 0 0 0 0 0 0

2009 0 0 0 0 0 0 0 0

2010 0 0 0 0 0 0 0 0

2011 0 0 0 0 0 0 0 0

2012 0 0 0 0 0 0 0 0

2013 0 0 3 3 0 0 0 6

2014 0 0 1 1 0 0 0 2

2015 0 0 1 0 0 0 0 1

2016 0 0 0 0 0 0 0 0

2017 0 0 0 0 0 0 0 0

2018 0 0 0 0 0 0 0 0

Total 0 0 5 4 0 0 0 9

Injury Status/Year
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Jurisdiction: Statewide
Year: 2013, 2014, 2015, 2016, 2017
Map Selection: Yes
Filter: None

Meeting the following criteria

Analyst Information
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 Greenhill Rd and Algonquin Dr  
2013-2017

5 Crashes Clear

1/27/2013

7/31/2013

10/9/2013

1/21/2014

7/24/2014

(0) crashes could not be placed in this schematic

Straight
Stopped
Unknown
Backing
Overtaking
Sideswipe

Parked
Erratic
Out of control
Right turn
Left turn
U-turn

Pedestrian
Bicycle
Injury
Fatality
Nighttime
DUI

Fixed objects:
General Pole
Signal Curb
Tree Animal

3rd vehicle
Extra data

Pd' Programming, Inc. 5/23/2018

Crash Magic Online
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Location: Green Hill Rd & Algonquin Dr Intersection
City/County: Cedar Falls, IA
Time Period: 2013-2017 Crash Period  = 5 years
Prepared by: AJH

NUMBER OF CRASHES
0   Fatal Crashes 0 fatalities 0   injuries
0   Major Injury Crashes 0   injuries
0   Minor Injury Crashes 0   injuries
0   Possible/Unknown Injury Crashes 0   injuries
5   Property Damage Only Crashes

Totals:  5   Crashes 0 fatalities 0   injuries

CRASH RATES
Total Crash Rate = 5 / 15.80 MEV    = 0.32 Total Crashes/MEV

Fatal Crash Rate = 0 / 15.80 MEV    = 0.00 Fatal Crashes/MEV

Fatal/Injury Crash Rate = 0 / 15.80 MEV    = 0.00 F & I Crashes/MEV

CRASH FREQUENCY insert histogram from CMAT here

CRASH TYPE Non Vehicle Collision Type
0 Head-on 1 Sideswipe, Same Direction 0 Pedestrian
4 Rear-end Crash 0 Sideswipe, Opposite Direction 0 Animal
0 Broadside/Right angle Crash 0 Non Vehicle Collision 0 Fixed Object
0 Angle, Oncoming Left Turn 0 Other 0 Other
0 Backing 0 Unknown

TRAFFIC - AADT Notes:
North Approach  = Est AADT from 2018 Snyder 13 hr Count
South Approach  = (Adj for Viking diversion)
East Approach  = 
West Approach  = 
Million Entering Vehicles (MEV)  = 15.80

Intersection Crash Summary

0
1800
7760
7760
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Crash Severity

Fatal 0

Major Injury 0

Minor Injury 0

Possible/Unknown 0

Property Damage Only 5

5 Injury Status Summary

Fatal 0

Suspected serious/incapacitating 0

Suspected minor/non-incapacitating 0

Possible (complaint of pain/injury) 0

Uninjured 0

Fatal, not crash-related 0

Unknown 0

Not reported 0

0

Property Damage Total (dollars): 19,200.00

Average (per crash dollars): 3,840.00

Total Vehicles: 10.00

Average (per crash): 2.00

Total Occupants: 11.00

Average (per crash): 2.20

Property/Vehicles/Occupants

Fatalities/Fatal Crash: 0.00

Fatalities/Crash: 0.00

Injuries/Crash: 0.00

Major Injuries/Crash: 0.00

Minor Injuries/Crash: 0.00

Possible/Unknown Injuries/Crash: 0.00

Average Severity
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Major Cause

Animal 0

Ran stop sign 0

FTYROW:  At uncontrolled intersection 0

FTYROW:  From stop sign 0

FTYROW:  Making left turn 0

FTYROW:  From parked position 0

FTYROW:  Other 0

Disregarded RR Signal 0

Crossed median (divided) 0

Aggressive driving/road rage 0

Exceeded authorized speed 0

Operating vehicle in an reckless, erratic, ca... 0

Passing:  On wrong side 0

Passing:  With insufficient distance/inadequa... 0

Passing:  Other passing 0

Driver Distraction:  Manual operation of an e... 0

Driver Distraction:  Talking on a hands free ... 0

Driver Distraction:  Other electronic device ... 0

Driver Distraction:  Unrestrained animal 0

Driver Distraction:  Inattentive/lost in thou... 0

Driver Distraction:  Exterior distraction 0

Ran off road - straight 0

Lost control 1

Over correcting/over steering 0

Failure to signal intentions 0

Vehicle stopped on railroad tracks 0

Other:  Improper operation 0

Other:  Disregarded signs/road markings 0

Downhill runaway 0

Towing improperly 0

Equipment failure 0

Other:  Getting off/out of vehicle 0

Improper backing 0

Illegally parked/unattended 0

Operator inexperience 0

Unknown 0

Other:  No improper action 0

Ran traffic signal 0

Failed to yield to emergency vehicle 0

FTYROW:  Making right turn on red signal 0

FTYROW:  From yield sign 0

FTYROW:  From driveway 0

FTYROW:  To pedestrian 0

Drove around RR grade crossing gates 0

Crossed centerline (undivided) 0

Traveling wrong way or on wrong side of road 0

Driving too fast for conditions 0

Improper or erratic lane changing 0

Followed too close 2

Passing:  Where prohibited by signs/markings 0

Passing:  Through/around barrier 0

Made improper turn 0

Driver Distraction:  Talking on a hand-held d... 0

Driver Distraction:  Adjusting devices (radio... 0

Driver Distraction:  Passenger 0

Driver Distraction:  Reaching for object(s)/f... 0

Driver Distraction:  Other interior distracti... 0

Ran off road - right 0

Ran off road - left 0

Swerving/Evasive Action 1

Failed to keep in proper lane 0

Traveling on prohibited traffic way 0

Other:  Vision obstructed 0

Other:  Disregarded warning sign 0

Other:  Illegal off-road driving 0

Separation of units 0

Cargo/equipment loss or shift 0

Oversized load/vehicle 0

Failure to dim lights/have lights on 0

Improper starting 0

Driving less than the posted speed limit 0

Other 1

Not reported 0

5
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Time of Day/Day of Week

Day of Week
12 AM 

to 2 AM
2 AM to 

4 AM
4 AM to 

6 AM
6 AM to 

8 AM
8 AM to 

10 AM
10 AM 

to Noon
Noon to 

2 PM
2 PM to 

4 PM
4 PM to 

6 PM
6 PM to 

8 PM
8 PM to 

10 PM

10 PM 
to 12 

AM

Not 
reporte

d Total

Sunday 0 0 0 0 0 0 0 0 1 0 0 0 0 1

Monday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Tuesday 0 0 0 0 1 0 0 0 0 0 0 0 0 1

Wednesday 0 0 0 0 0 0 0 0 2 0 0 0 0 2

Thursday 0 0 0 0 0 1 0 0 0 0 0 0 0 1

Friday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Saturday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 1 1 0 0 3 0 0 0 0 5

Manner of Crash Collision

Non-collision (single vehicle) 0

Head-on (front to front) 0

Rear-end (front to rear) 4

Angle, oncoming left turn 0

Broadside (front to side) 0

Sideswipe, same direction 1

Sideswipe, opposite direction 0

Rear to rear 0

Rear to side 0

Not reported 0

Other 0

Unknown 0

5 Surface Conditions

Dry 3

Wet 0

Ice/frost 2

Snow 0

Slush 0

Mud, dirt 0

Water (standing or moving) 0

Sand 0

Oil 0

Gravel 0

Not reported 0

Other 0

Unknown 0

5

Fixed Object Struck

Bridge overhead structure 0

Bridge/bridge rail parapet 0

Ditch 0

Ground 0

Guardrail - face 0

Concrete traffic barrier (median or right sid... 0

Cable barrier 0

Utility pole/light support 0

Traffic signal support 0

Fire hydrant 0

Tree 0

Snow bank 0

Wall 0

Other fixed object 0

Bridge pier or support 0

Curb/island/raised median 0

Embankment 0

Culvert/pipe opening 0

Guardrail - end 0

Other traffic barrier 0

Impact attenuator/crash cushion 0

Traffic sign support 0

Other post/pole/support 0

Mailbox 0

Landscape/shrubbery 0

Fence 0

Building 0

None (no fixed object struck) 10

10
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Driver Age/Driver Gender

Driver Age - 5 year 
Bins Female Male

Not 
reported Unknown Total

< 14 0 0 0 0 0

= 14 0 0 0 0 0

= 15 0 0 0 0 0

= 16 1 0 0 0 1

= 17 0 0 0 0 0

= 18 2 0 0 0 2

= 19 0 0 0 0 0

= 20 0 0 0 0 0

>= 21 and <= 24 1 0 0 0 1

>= 25 and <= 29 1 1 0 0 2

>= 30 and <= 34 0 0 0 0 0

>= 35 and <= 39 0 1 0 0 1

>= 40 and <= 44 0 1 0 0 1

>= 45 and <= 49 1 0 0 0 1

>= 50 and <= 54 0 1 0 0 1

>= 55 and <= 59 0 0 0 0 0

>= 60 and <= 64 0 0 0 0 0

>= 65 and <= 69 0 0 0 0 0

>= 70 and <= 74 0 0 0 0 0

>= 75 and <= 79 0 0 0 0 0

>= 80 and <= 84 0 0 0 0 0

>= 85 and <= 89 0 0 0 0 0

>= 90 and <= 94 0 0 0 0 0

>= 95 0 0 0 0 0

Not reported 0 0 0 0 0

Unknown 0 0 0 0 0

Total 6 4 0 0 10

Alcohol Test Given

None 10

Blood 0

Urine 0

Breath 0

Vitreous 0

Refused 0

Not reported 0

10

Drug Test Given

None 10

Blood 0

Urine 0

Breath 0

Vitreous 0

Refused 0

Not reported 0

10

Drug Test Result

Negative 0

Cannabis 0

Central Nervous System depressants 0

Central Nervous System stimulants 0

Hallucinogens 0

Inhalants 0

Narcotic Analgesics 0

Dissociative Anesthetic (PCP) 0

Prescription Drug 0

Not reported 10

Other 0

10

Drug/Alcohol Related

Drug 0

Alcohol (< Statutory) 0

Alcohol (Statutory) 0

Drug/Alcohol (< Statutory) 0

Drug/Alcohol (Statutory) 0

Refused 0

Under Influence of Alcohol/Drugs/Medications 0

None Indicated 5

5
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Crash Severity - Annual

Crash Year Fatal Major Injury Minor Injury Possible/Unknown
Property Damage 

Only Total
2008 0 0 0 0 0 0

2009 0 0 0 0 0 0

2010 0 0 0 0 0 0

2011 0 0 0 0 0 0

2012 0 0 0 0 0 0

2013 0 0 0 0 3 3

2014 0 0 0 0 2 2

2015 0 0 0 0 0 0

2016 0 0 0 0 0 0

2017 0 0 0 0 0 0

2018 0 0 0 0 0 0

Total 0 0 0 0 5 5

Severity/Year
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Injury Status - Annual

Crash Year Fatal

Suspected 
serious/incapac

itating

Suspected 
minor/non-

incapacitating

Possible 
(complaint of 

pain/injury) Uninjured
Fatal, not 

crash-related Unknown Total

2008 0 0 0 0 0 0 0 0

2009 0 0 0 0 0 0 0 0

2010 0 0 0 0 0 0 0 0

2011 0 0 0 0 0 0 0 0

2012 0 0 0 0 0 0 0 0

2013 0 0 0 0 0 0 0 0

2014 0 0 0 0 0 0 0 0

2015 0 0 0 0 0 0 0 0

2016 0 0 0 0 0 0 0 0

2017 0 0 0 0 0 0 0 0

2018 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0
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Jurisdiction: Statewide
Year: 2013, 2014, 2015, 2016, 2017
Map Selection: Yes
Filter: None

Meeting the following criteria

Analyst Information
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 Greenhill Rd and Ashworth Dr 
2013-2017

3 Crashes Clear

3/2/2014

7/
17

/2
01

7

10/14/2017

(0) crashes could not be placed in this schematic

Straight
Stopped
Unknown
Backing
Overtaking
Sideswipe

Parked
Erratic
Out of control
Right turn
Left turn
U-turn

Pedestrian
Bicycle
Injury
Fatality
Nighttime
DUI

Fixed objects:
General Pole
Signal Curb
Tree Animal

3rd vehicle
Extra data

Pd' Programming, Inc. 5/23/2018

Crash Magic Online
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Location: Green Hill Rd & Ashworth Dr Intersection
City/County: Cedar Falls, IA
Time Period: 2013-2017 Crash Period  = 5 years
Prepared by: AJH

NUMBER OF CRASHES
0   Fatal Crashes 0 fatalities 0   injuries
0   Major Injury Crashes 0   injuries
0   Minor Injury Crashes 0   injuries
0   Possible/Unknown Injury Crashes 0   injuries
3   Property Damage Only Crashes

Totals:  3   Crashes 0 fatalities 0   injuries

CRASH RATES
Total Crash Rate = 3 / 17.34 MEV    = 0.17 Total Crashes/MEV

Fatal Crash Rate = 0 / 17.34 MEV    = 0.00 Fatal Crashes/MEV

Fatal/Injury Crash Rate = 0 / 17.34 MEV    = 0.00 F & I Crashes/MEV

CRASH FREQUENCY insert histogram from CMAT here

CRASH TYPE Non Vehicle Collision Type
0 Head-on 0 Sideswipe, Same Direction 0 Pedestrian
1 Rear-end Crash 0 Sideswipe, Opposite Direction 0 Animal
1 Broadside/Right angle Crash 1 Non Vehicle Collision 1 Fixed Object
0 Angle, Oncoming Left Turn 0 Other 0 Other
0 Backing 0 Unknown

TRAFFIC - AADT Notes:
North Approach  = Est AADT from 2018 Snyder 13 hr Count
South Approach  = (Adj for Viking diversion)
East Approach  = 
West Approach  = 
Million Entering Vehicles (MEV)  = 17.34

Intersection Crash Summary

0
1870
9370
7760
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Crash Severity

Fatal 0

Major Injury 0

Minor Injury 0

Possible/Unknown 0

Property Damage Only 3

3 Injury Status Summary

Fatal 0

Suspected serious/incapacitating 0

Suspected minor/non-incapacitating 0

Possible (complaint of pain/injury) 0

Uninjured 0

Fatal, not crash-related 0

Unknown 0

Not reported 0

0

Property Damage Total (dollars): 9,000.00

Average (per crash dollars): 3,000.00

Total Vehicles: 5.00

Average (per crash): 1.67

Total Occupants: 7.00

Average (per crash): 2.33

Property/Vehicles/Occupants

Fatalities/Fatal Crash: 0.00

Fatalities/Crash: 0.00

Injuries/Crash: 0.00

Major Injuries/Crash: 0.00

Minor Injuries/Crash: 0.00

Possible/Unknown Injuries/Crash: 0.00

Average Severity
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Major Cause

Animal 0

Ran stop sign 0

FTYROW:  At uncontrolled intersection 0

FTYROW:  From stop sign 1

FTYROW:  Making left turn 0

FTYROW:  From parked position 0

FTYROW:  Other 0

Disregarded RR Signal 0

Crossed median (divided) 0

Aggressive driving/road rage 0

Exceeded authorized speed 0

Operating vehicle in an reckless, erratic, ca... 0

Passing:  On wrong side 0

Passing:  With insufficient distance/inadequa... 0

Passing:  Other passing 0

Driver Distraction:  Manual operation of an e... 0

Driver Distraction:  Talking on a hands free ... 0

Driver Distraction:  Other electronic device ... 0

Driver Distraction:  Unrestrained animal 0

Driver Distraction:  Inattentive/lost in thou... 0

Driver Distraction:  Exterior distraction 0

Ran off road - straight 0

Lost control 0

Over correcting/over steering 0

Failure to signal intentions 0

Vehicle stopped on railroad tracks 0

Other:  Improper operation 0

Other:  Disregarded signs/road markings 0

Downhill runaway 0

Towing improperly 0

Equipment failure 0

Other:  Getting off/out of vehicle 0

Improper backing 0

Illegally parked/unattended 0

Operator inexperience 0

Unknown 0

Other:  No improper action 0

Ran traffic signal 0

Failed to yield to emergency vehicle 0

FTYROW:  Making right turn on red signal 0

FTYROW:  From yield sign 0

FTYROW:  From driveway 0

FTYROW:  To pedestrian 0

Drove around RR grade crossing gates 0

Crossed centerline (undivided) 0

Traveling wrong way or on wrong side of road 0

Driving too fast for conditions 1

Improper or erratic lane changing 0

Followed too close 1

Passing:  Where prohibited by signs/markings 0

Passing:  Through/around barrier 0

Made improper turn 0

Driver Distraction:  Talking on a hand-held d... 0

Driver Distraction:  Adjusting devices (radio... 0

Driver Distraction:  Passenger 0

Driver Distraction:  Reaching for object(s)/f... 0

Driver Distraction:  Other interior distracti... 0

Ran off road - right 0

Ran off road - left 0

Swerving/Evasive Action 0

Failed to keep in proper lane 0

Traveling on prohibited traffic way 0

Other:  Vision obstructed 0

Other:  Disregarded warning sign 0

Other:  Illegal off-road driving 0

Separation of units 0

Cargo/equipment loss or shift 0

Oversized load/vehicle 0

Failure to dim lights/have lights on 0

Improper starting 0

Driving less than the posted speed limit 0

Other 0

Not reported 0

3
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Time of Day/Day of Week

Day of Week
12 AM 

to 2 AM
2 AM to 

4 AM
4 AM to 

6 AM
6 AM to 

8 AM
8 AM to 

10 AM
10 AM 

to Noon
Noon to 

2 PM
2 PM to 

4 PM
4 PM to 

6 PM
6 PM to 

8 PM
8 PM to 

10 PM

10 PM 
to 12 

AM

Not 
reporte

d Total

Sunday 0 0 0 0 0 0 1 0 0 0 0 0 0 1

Monday 0 0 0 1 0 0 0 0 0 0 0 0 0 1

Tuesday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Wednesday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Thursday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Friday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Saturday 0 0 0 0 1 0 0 0 0 0 0 0 0 1

Total 0 0 0 1 1 0 1 0 0 0 0 0 0 3

Manner of Crash Collision

Non-collision (single vehicle) 1

Head-on (front to front) 0

Rear-end (front to rear) 1

Angle, oncoming left turn 0

Broadside (front to side) 1

Sideswipe, same direction 0

Sideswipe, opposite direction 0

Rear to rear 0

Rear to side 0

Not reported 0

Other 0

Unknown 0

3 Surface Conditions

Dry 1

Wet 1

Ice/frost 0

Snow 1

Slush 0

Mud, dirt 0

Water (standing or moving) 0

Sand 0

Oil 0

Gravel 0

Not reported 0

Other 0

Unknown 0

3

Fixed Object Struck

Bridge overhead structure 0

Bridge/bridge rail parapet 0

Ditch 0

Ground 0

Guardrail - face 0

Concrete traffic barrier (median or right sid... 0

Cable barrier 0

Utility pole/light support 0

Traffic signal support 0

Fire hydrant 1

Tree 0

Snow bank 0

Wall 0

Other fixed object 0

Bridge pier or support 0

Curb/island/raised median 0

Embankment 0

Culvert/pipe opening 0

Guardrail - end 0

Other traffic barrier 0

Impact attenuator/crash cushion 0

Traffic sign support 0

Other post/pole/support 0

Mailbox 0

Landscape/shrubbery 0

Fence 0

Building 0

None (no fixed object struck) 4

5
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Driver Age/Driver Gender

Driver Age - 5 year 
Bins Female Male

Not 
reported Unknown Total

< 14 0 0 0 0 0

= 14 0 0 0 0 0

= 15 0 0 0 0 0

= 16 1 0 0 0 1

= 17 0 0 0 0 0

= 18 0 0 0 0 0

= 19 0 0 0 0 0

= 20 0 0 0 0 0

>= 21 and <= 24 0 1 0 0 1

>= 25 and <= 29 1 0 0 0 1

>= 30 and <= 34 0 0 0 0 0

>= 35 and <= 39 0 1 0 0 1

>= 40 and <= 44 0 0 0 0 0

>= 45 and <= 49 0 0 0 0 0

>= 50 and <= 54 1 0 0 0 1

>= 55 and <= 59 0 0 0 0 0

>= 60 and <= 64 0 0 0 0 0

>= 65 and <= 69 0 0 0 0 0

>= 70 and <= 74 0 0 0 0 0

>= 75 and <= 79 0 0 0 0 0

>= 80 and <= 84 0 0 0 0 0

>= 85 and <= 89 0 0 0 0 0

>= 90 and <= 94 0 0 0 0 0

>= 95 0 0 0 0 0

Not reported 0 0 0 0 0

Unknown 0 0 0 0 0

Total 3 2 0 0 5

Alcohol Test Given

None 5

Blood 0

Urine 0

Breath 0

Vitreous 0

Refused 0

Not reported 0

5

Drug Test Given

None 5

Blood 0

Urine 0

Breath 0

Vitreous 0

Refused 0

Not reported 0

5

Drug Test Result

Negative 0

Cannabis 0

Central Nervous System depressants 0

Central Nervous System stimulants 0

Hallucinogens 0

Inhalants 0

Narcotic Analgesics 0

Dissociative Anesthetic (PCP) 0

Prescription Drug 0

Not reported 5

Other 0

5

Drug/Alcohol Related

Drug 0

Alcohol (< Statutory) 0

Alcohol (Statutory) 0

Drug/Alcohol (< Statutory) 0

Drug/Alcohol (Statutory) 0

Refused 0

Under Influence of Alcohol/Drugs/Medications 0

None Indicated 3

3
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Crash Severity - Annual

Crash Year Fatal Major Injury Minor Injury Possible/Unknown
Property Damage 

Only Total
2008 0 0 0 0 0 0

2009 0 0 0 0 0 0

2010 0 0 0 0 0 0

2011 0 0 0 0 0 0

2012 0 0 0 0 0 0

2013 0 0 0 0 0 0

2014 0 0 0 0 1 1

2015 0 0 0 0 0 0

2016 0 0 0 0 0 0

2017 0 0 0 0 2 2

2018 0 0 0 0 0 0

Total 0 0 0 0 3 3

Severity/Year
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Injury Status - Annual

Crash Year Fatal

Suspected 
serious/incapac

itating

Suspected 
minor/non-

incapacitating

Possible 
(complaint of 

pain/injury) Uninjured
Fatal, not 

crash-related Unknown Total

2008 0 0 0 0 0 0 0 0

2009 0 0 0 0 0 0 0 0

2010 0 0 0 0 0 0 0 0

2011 0 0 0 0 0 0 0 0

2012 0 0 0 0 0 0 0 0

2013 0 0 0 0 0 0 0 0

2014 0 0 0 0 0 0 0 0

2015 0 0 0 0 0 0 0 0

2016 0 0 0 0 0 0 0 0

2017 0 0 0 0 0 0 0 0

2018 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0
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Jurisdiction: Statewide
Year: 2013, 2014, 2015, 2016, 2017
Map Selection: Yes
Filter: None

Meeting the following criteria

Analyst Information
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 Greenhill Rd and S Main St 
2013-2017

14 Crashes Clear

9/29/2013

2/
28

/2
01

4

3/23/2014

12
/2

2/
20

14

3/
13

/2
01

5

6/25/2015

3/26/2016

6/12/2016

9/
2/

20
16

11/11/2016

6/7/2017

7/6/2017

8/25/2017

9/3/2017

(0) crashes could not be placed in this schematic

Straight
Stopped
Unknown
Backing
Overtaking
Sideswipe

Parked
Erratic
Out of control
Right turn
Left turn
U-turn

Pedestrian
Bicycle
Injury
Fatality
Nighttime
DUI

Fixed objects:
General Pole
Signal Curb
Tree Animal

3rd vehicle
Extra data

Pd' Programming, Inc. 5/23/2018
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Location: Green Hill Rd & S Main St Intersection
City/County: Cedar Falls, IA
Time Period: 2013-2017 Crash Period  = 5 years
Prepared by: AJH

NUMBER OF CRASHES
0   Fatal Crashes 0 fatalities 0   injuries
0   Major Injury Crashes 0   injuries
1   Minor Injury Crashes 1   injuries
3   Possible/Unknown Injury Crashes 3   injuries

10   Property Damage Only Crashes

Totals:  14   Crashes 0 fatalities 4   injuries

CRASH RATES
Total Crash Rate = 14 / 29.38 MEV    = 0.48 Total Crashes/MEV

Fatal Crash Rate = 0 / 29.38 MEV    = 0.00 Fatal Crashes/MEV

Fatal/Injury Crash Rate = 4 / 29.38 MEV    = 0.14 F & I Crashes/MEV

CRASH FREQUENCY insert histogram from CMAT here

CRASH TYPE Non Vehicle Collision Type
0 Head-on 1 Sideswipe, Same Direction 0 Pedestrian
6 Rear-end Crash 0 Sideswipe, Opposite Direction 0 Animal
1 Broadside/Right angle Crash 0 Non Vehicle Collision 0 Fixed Object
6 Angle, Oncoming Left Turn 0 Other 0 Other
0 Backing 0 Unknown

TRAFFIC - AADT Notes:
North Approach  = Est AADT from 2018 Snyder 13 hr Count
South Approach  = (Adj for Viking diversion)
East Approach  = 
West Approach  = 
Million Entering Vehicles (MEV)  = 29.38

Intersection Crash Summary

8050
3210

10500
10440

V:\Projects\2018\118.0463.01\Design\Traffic\Crash_GreenHill_2013-2017.xlsx 8/1/2018
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Crash Severity

Fatal 0

Major Injury 0

Minor Injury 1

Possible/Unknown 3

Property Damage Only 10

14 Injury Status Summary

Fatal 0

Suspected serious/incapacitating 0

Suspected minor/non-incapacitating 1

Possible (complaint of pain/injury) 3

Uninjured 0

Fatal, not crash-related 0

Unknown 0

Not reported 0

4

Property Damage Total (dollars): 66,000.00

Average (per crash dollars): 4,714.29

Total Vehicles: 29.00

Average (per crash): 2.07

Total Occupants: 51.00

Average (per crash): 3.64

Property/Vehicles/Occupants

Fatalities/Fatal Crash: 0.00

Fatalities/Crash: 0.00

Injuries/Crash: 0.29

Major Injuries/Crash: 0.00

Minor Injuries/Crash: 0.07

Possible/Unknown Injuries/Crash: 0.21

Average Severity
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Major Cause

Animal 0

Ran stop sign 0

FTYROW:  At uncontrolled intersection 0

FTYROW:  From stop sign 0

FTYROW:  Making left turn 5

FTYROW:  From parked position 0

FTYROW:  Other 1

Disregarded RR Signal 0

Crossed median (divided) 0

Aggressive driving/road rage 0

Exceeded authorized speed 0

Operating vehicle in an reckless, erratic, ca... 0

Passing:  On wrong side 0

Passing:  With insufficient distance/inadequa... 0

Passing:  Other passing 0

Driver Distraction:  Manual operation of an e... 0

Driver Distraction:  Talking on a hands free ... 0

Driver Distraction:  Other electronic device ... 0

Driver Distraction:  Unrestrained animal 0

Driver Distraction:  Inattentive/lost in thou... 1

Driver Distraction:  Exterior distraction 0

Ran off road - straight 0

Lost control 0

Over correcting/over steering 0

Failure to signal intentions 0

Vehicle stopped on railroad tracks 0

Other:  Improper operation 0

Other:  Disregarded signs/road markings 0

Downhill runaway 0

Towing improperly 0

Equipment failure 0

Other:  Getting off/out of vehicle 0

Improper backing 0

Illegally parked/unattended 0

Operator inexperience 0

Unknown 0

Other:  No improper action 0

Ran traffic signal 1

Failed to yield to emergency vehicle 0

FTYROW:  Making right turn on red signal 0

FTYROW:  From yield sign 0

FTYROW:  From driveway 0

FTYROW:  To pedestrian 0

Drove around RR grade crossing gates 0

Crossed centerline (undivided) 1

Traveling wrong way or on wrong side of road 0

Driving too fast for conditions 1

Improper or erratic lane changing 0

Followed too close 0

Passing:  Where prohibited by signs/markings 0

Passing:  Through/around barrier 0

Made improper turn 0

Driver Distraction:  Talking on a hand-held d... 0

Driver Distraction:  Adjusting devices (radio... 0

Driver Distraction:  Passenger 1

Driver Distraction:  Reaching for object(s)/f... 0

Driver Distraction:  Other interior distracti... 0

Ran off road - right 0

Ran off road - left 0

Swerving/Evasive Action 0

Failed to keep in proper lane 0

Traveling on prohibited traffic way 0

Other:  Vision obstructed 0

Other:  Disregarded warning sign 0

Other:  Illegal off-road driving 0

Separation of units 0

Cargo/equipment loss or shift 0

Oversized load/vehicle 0

Failure to dim lights/have lights on 0

Improper starting 0

Driving less than the posted speed limit 0

Other 3

Not reported 0

14
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Time of Day/Day of Week

Day of Week
12 AM 

to 2 AM
2 AM to 

4 AM
4 AM to 

6 AM
6 AM to 

8 AM
8 AM to 

10 AM
10 AM 

to Noon
Noon to 

2 PM
2 PM to 

4 PM
4 PM to 

6 PM
6 PM to 

8 PM
8 PM to 

10 PM

10 PM 
to 12 

AM

Not 
reporte

d Total

Sunday 0 0 0 0 0 1 2 1 0 0 0 0 0 4

Monday 0 0 0 0 0 0 0 0 1 0 0 0 0 1

Tuesday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Wednesday 0 0 0 0 0 1 0 0 0 0 0 0 0 1

Thursday 0 0 0 0 0 0 0 2 0 0 0 0 0 2

Friday 0 0 0 0 0 0 1 1 1 0 1 1 0 5

Saturday 0 0 0 0 0 0 1 0 0 0 0 0 0 1

Total 0 0 0 0 0 2 4 4 2 0 1 1 0 14

Manner of Crash Collision

Non-collision (single vehicle) 0

Head-on (front to front) 0

Rear-end (front to rear) 6

Angle, oncoming left turn 6

Broadside (front to side) 1

Sideswipe, same direction 1

Sideswipe, opposite direction 0

Rear to rear 0

Rear to side 0

Not reported 0

Other 0

Unknown 0

14 Surface Conditions

Dry 12

Wet 1

Ice/frost 0

Snow 1

Slush 0

Mud, dirt 0

Water (standing or moving) 0

Sand 0

Oil 0

Gravel 0

Not reported 0

Other 0

Unknown 0

14

Fixed Object Struck

Bridge overhead structure 0

Bridge/bridge rail parapet 0

Ditch 0

Ground 0

Guardrail - face 0

Concrete traffic barrier (median or right sid... 0

Cable barrier 0

Utility pole/light support 0

Traffic signal support 0

Fire hydrant 0

Tree 0

Snow bank 0

Wall 0

Other fixed object 0

Bridge pier or support 0

Curb/island/raised median 1

Embankment 0

Culvert/pipe opening 0

Guardrail - end 0

Other traffic barrier 0

Impact attenuator/crash cushion 0

Traffic sign support 0

Other post/pole/support 0

Mailbox 0

Landscape/shrubbery 0

Fence 0

Building 0

None (no fixed object struck) 28

29
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Driver Age/Driver Gender

Driver Age - 5 year 
Bins Female Male

Not 
reported Unknown Total

< 14 0 0 0 0 0

= 14 0 0 0 0 0

= 15 1 0 0 0 1

= 16 1 1 0 0 2

= 17 1 0 0 0 1

= 18 0 0 0 0 0

= 19 0 0 0 0 0

= 20 0 1 0 0 1

>= 21 and <= 24 2 1 0 0 3

>= 25 and <= 29 1 0 0 0 1

>= 30 and <= 34 1 1 0 0 2

>= 35 and <= 39 1 2 0 0 3

>= 40 and <= 44 0 4 0 0 4

>= 45 and <= 49 0 1 0 0 1

>= 50 and <= 54 2 1 0 0 3

>= 55 and <= 59 1 0 0 0 1

>= 60 and <= 64 2 1 0 0 3

>= 65 and <= 69 1 1 0 0 2

>= 70 and <= 74 0 1 0 0 1

>= 75 and <= 79 0 0 0 0 0

>= 80 and <= 84 0 0 0 0 0

>= 85 and <= 89 0 0 0 0 0

>= 90 and <= 94 0 0 0 0 0

>= 95 0 0 0 0 0

Not reported 0 0 0 0 0

Unknown 0 0 0 0 0

Total 14 15 0 0 29

Alcohol Test Given

None 29

Blood 0

Urine 0

Breath 0

Vitreous 0

Refused 0

Not reported 0

29

Drug Test Given

None 29

Blood 0

Urine 0

Breath 0

Vitreous 0

Refused 0

Not reported 0

29

Drug Test Result

Negative 0

Cannabis 0

Central Nervous System depressants 0

Central Nervous System stimulants 0

Hallucinogens 0

Inhalants 0

Narcotic Analgesics 0

Dissociative Anesthetic (PCP) 0

Prescription Drug 0

Not reported 29

Other 0

29

Drug/Alcohol Related

Drug 0

Alcohol (< Statutory) 0

Alcohol (Statutory) 0

Drug/Alcohol (< Statutory) 0

Drug/Alcohol (Statutory) 0

Refused 0

Under Influence of Alcohol/Drugs/Medications 0

None Indicated 14

14
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Crash Severity - Annual

Crash Year Fatal Major Injury Minor Injury Possible/Unknown
Property Damage 

Only Total
2008 0 0 0 0 0 0

2009 0 0 0 0 0 0

2010 0 0 0 0 0 0

2011 0 0 0 0 0 0

2012 0 0 0 0 0 0

2013 0 0 0 0 1 1

2014 0 0 0 0 3 3

2015 0 0 0 1 1 2

2016 0 0 0 1 3 4

2017 0 0 1 1 2 4

2018 0 0 0 0 0 0

Total 0 0 1 3 10 14

Severity/Year
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Injury Status - Annual

Crash Year Fatal

Suspected 
serious/incapac

itating

Suspected 
minor/non-

incapacitating

Possible 
(complaint of 

pain/injury) Uninjured
Fatal, not 

crash-related Unknown Total

2008 0 0 0 0 0 0 0 0

2009 0 0 0 0 0 0 0 0

2010 0 0 0 0 0 0 0 0

2011 0 0 0 0 0 0 0 0

2012 0 0 0 0 0 0 0 0

2013 0 0 0 0 0 0 0 0

2014 0 0 0 0 0 0 0 0

2015 0 0 0 1 0 0 0 1

2016 0 0 0 1 0 0 0 1

2017 0 0 1 1 0 0 0 2

2018 0 0 0 0 0 0 0 0

Total 0 0 1 3 0 0 0 4

Injury Status/Year
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Jurisdiction: Statewide
Year: 2013, 2014, 2015, 2016, 2017
Map Selection: Yes
Filter: None

Meeting the following criteria

Analyst Information
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 Greenhill Rd and Estate Dr  
2013-2017

1 Crashes Clear

1/21/2014

(0) crashes could not be placed in this schematic

Straight
Stopped
Unknown
Backing
Overtaking
Sideswipe

Parked
Erratic
Out of control
Right turn
Left turn
U-turn

Pedestrian
Bicycle
Injury
Fatality
Nighttime
DUI

Fixed objects:
General Pole
Signal Curb
Tree Animal

3rd vehicle
Extra data

Pd' Programming, Inc. 5/23/2018

Crash Magic Online
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Location: Green Hill Rd & Estate Dr Intersection
City/County: Cedar Falls, IA
Time Period: 2013-2017 Crash Period  = 5 years
Prepared by: AJH

NUMBER OF CRASHES
0   Fatal Crashes 0 fatalities 0   injuries
0   Major Injury Crashes 0   injuries
0   Minor Injury Crashes 0   injuries
0   Possible/Unknown Injury Crashes 0   injuries
1   Property Damage Only Crashes

Totals:  1   Crashes 0 fatalities 0   injuries

CRASH RATES
Total Crash Rate = 1 / 20.52 MEV    = 0.05 Total Crashes/MEV

Fatal Crash Rate = 0 / 20.52 MEV    = 0.00 Fatal Crashes/MEV

Fatal/Injury Crash Rate = 0 / 20.52 MEV    = 0.00 F & I Crashes/MEV

CRASH FREQUENCY insert histogram from CMAT here

CRASH TYPE Non Vehicle Collision Type
0 Head-on 0 Sideswipe, Same Direction 0 Pedestrian
0 Rear-end Crash 0 Sideswipe, Opposite Direction 0 Animal
0 Broadside/Right angle Crash 1 Non Vehicle Collision 0 Fixed Object
0 Angle, Oncoming Left Turn 0 Other 0 Other
0 Backing 0 Unknown

TRAFFIC - AADT Notes:
North Approach  = Est AADT from 2018 Snyder 13 hr Count
South Approach  = (Adj for Viking diversion)
East Approach  = 
West Approach  = 
Million Entering Vehicles (MEV)  = 20.52

Intersection Crash Summary

690
440

10860
10500

V:\Projects\2018\118.0463.01\Design\Traffic\Crash_GreenHill_2013-2017.xlsx 8/1/2018
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Crash Severity

Fatal 0

Major Injury 0

Minor Injury 0

Possible/Unknown 0

Property Damage Only 1

1 Injury Status Summary

Fatal 0

Suspected serious/incapacitating 0

Suspected minor/non-incapacitating 0

Possible (complaint of pain/injury) 0

Uninjured 0

Fatal, not crash-related 0

Unknown 0

Not reported 0

0

Property Damage Total (dollars): 1,600.00

Average (per crash dollars): 1,600.00

Total Vehicles: 1.00

Average (per crash): 1.00

Total Occupants: 1.00

Average (per crash): 1.00

Property/Vehicles/Occupants

Fatalities/Fatal Crash: 0.00

Fatalities/Crash: 0.00

Injuries/Crash: 0.00

Major Injuries/Crash: 0.00

Minor Injuries/Crash: 0.00

Possible/Unknown Injuries/Crash: 0.00

Average Severity
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Major Cause

Animal 0

Ran stop sign 0

FTYROW:  At uncontrolled intersection 0

FTYROW:  From stop sign 0

FTYROW:  Making left turn 0

FTYROW:  From parked position 0

FTYROW:  Other 0

Disregarded RR Signal 0

Crossed median (divided) 0

Aggressive driving/road rage 0

Exceeded authorized speed 0

Operating vehicle in an reckless, erratic, ca... 0

Passing:  On wrong side 0

Passing:  With insufficient distance/inadequa... 0

Passing:  Other passing 0

Driver Distraction:  Manual operation of an e... 0

Driver Distraction:  Talking on a hands free ... 0

Driver Distraction:  Other electronic device ... 0

Driver Distraction:  Unrestrained animal 0

Driver Distraction:  Inattentive/lost in thou... 0

Driver Distraction:  Exterior distraction 0

Ran off road - straight 0

Lost control 0

Over correcting/over steering 0

Failure to signal intentions 0

Vehicle stopped on railroad tracks 0

Other:  Improper operation 0

Other:  Disregarded signs/road markings 0

Downhill runaway 0

Towing improperly 0

Equipment failure 0

Other:  Getting off/out of vehicle 0

Improper backing 0

Illegally parked/unattended 0

Operator inexperience 0

Unknown 0

Other:  No improper action 0

Ran traffic signal 0

Failed to yield to emergency vehicle 0

FTYROW:  Making right turn on red signal 0

FTYROW:  From yield sign 0

FTYROW:  From driveway 0

FTYROW:  To pedestrian 0

Drove around RR grade crossing gates 0

Crossed centerline (undivided) 1

Traveling wrong way or on wrong side of road 0

Driving too fast for conditions 0

Improper or erratic lane changing 0

Followed too close 0

Passing:  Where prohibited by signs/markings 0

Passing:  Through/around barrier 0

Made improper turn 0

Driver Distraction:  Talking on a hand-held d... 0

Driver Distraction:  Adjusting devices (radio... 0

Driver Distraction:  Passenger 0

Driver Distraction:  Reaching for object(s)/f... 0

Driver Distraction:  Other interior distracti... 0

Ran off road - right 0

Ran off road - left 0

Swerving/Evasive Action 0

Failed to keep in proper lane 0

Traveling on prohibited traffic way 0

Other:  Vision obstructed 0

Other:  Disregarded warning sign 0

Other:  Illegal off-road driving 0

Separation of units 0

Cargo/equipment loss or shift 0

Oversized load/vehicle 0

Failure to dim lights/have lights on 0

Improper starting 0

Driving less than the posted speed limit 0

Other 0

Not reported 0

1
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Time of Day/Day of Week

Day of Week
12 AM 

to 2 AM
2 AM to 

4 AM
4 AM to 

6 AM
6 AM to 

8 AM
8 AM to 

10 AM
10 AM 

to Noon
Noon to 

2 PM
2 PM to 

4 PM
4 PM to 

6 PM
6 PM to 

8 PM
8 PM to 

10 PM

10 PM 
to 12 

AM

Not 
reporte

d Total

Sunday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Monday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Tuesday 0 0 0 1 0 0 0 0 0 0 0 0 0 1

Wednesday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Thursday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Friday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Saturday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 1 0 0 0 0 0 0 0 0 0 1

Manner of Crash Collision

Non-collision (single vehicle) 1

Head-on (front to front) 0

Rear-end (front to rear) 0

Angle, oncoming left turn 0

Broadside (front to side) 0

Sideswipe, same direction 0

Sideswipe, opposite direction 0

Rear to rear 0

Rear to side 0

Not reported 0

Other 0

Unknown 0

1 Surface Conditions

Dry 0

Wet 0

Ice/frost 1

Snow 0

Slush 0

Mud, dirt 0

Water (standing or moving) 0

Sand 0

Oil 0

Gravel 0

Not reported 0

Other 0

Unknown 0

1

Fixed Object Struck

Bridge overhead structure 0

Bridge/bridge rail parapet 0

Ditch 0

Ground 0

Guardrail - face 0

Concrete traffic barrier (median or right sid... 0

Cable barrier 0

Utility pole/light support 0

Traffic signal support 0

Fire hydrant 0

Tree 0

Snow bank 0

Wall 0

Other fixed object 0

Bridge pier or support 0

Curb/island/raised median 0

Embankment 0

Culvert/pipe opening 0

Guardrail - end 0

Other traffic barrier 0

Impact attenuator/crash cushion 0

Traffic sign support 0

Other post/pole/support 0

Mailbox 0

Landscape/shrubbery 0

Fence 0

Building 0

None (no fixed object struck) 1

1
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Driver Age/Driver Gender

Driver Age - 5 year 
Bins Female Male

Not 
reported Unknown Total

< 14 0 0 0 0 0

= 14 0 0 0 0 0

= 15 0 0 0 0 0

= 16 0 0 0 0 0

= 17 1 0 0 0 1

= 18 0 0 0 0 0

= 19 0 0 0 0 0

= 20 0 0 0 0 0

>= 21 and <= 24 0 0 0 0 0

>= 25 and <= 29 0 0 0 0 0

>= 30 and <= 34 0 0 0 0 0

>= 35 and <= 39 0 0 0 0 0

>= 40 and <= 44 0 0 0 0 0

>= 45 and <= 49 0 0 0 0 0

>= 50 and <= 54 0 0 0 0 0

>= 55 and <= 59 0 0 0 0 0

>= 60 and <= 64 0 0 0 0 0

>= 65 and <= 69 0 0 0 0 0

>= 70 and <= 74 0 0 0 0 0

>= 75 and <= 79 0 0 0 0 0

>= 80 and <= 84 0 0 0 0 0

>= 85 and <= 89 0 0 0 0 0

>= 90 and <= 94 0 0 0 0 0

>= 95 0 0 0 0 0

Not reported 0 0 0 0 0

Unknown 0 0 0 0 0

Total 1 0 0 0 1

Alcohol Test Given

None 1

Blood 0

Urine 0

Breath 0

Vitreous 0

Refused 0

Not reported 0

1

Drug Test Given

None 1

Blood 0

Urine 0

Breath 0

Vitreous 0

Refused 0

Not reported 0

1

Drug Test Result

Negative 0

Cannabis 0

Central Nervous System depressants 0

Central Nervous System stimulants 0

Hallucinogens 0

Inhalants 0

Narcotic Analgesics 0

Dissociative Anesthetic (PCP) 0

Prescription Drug 0

Not reported 1

Other 0

1

Drug/Alcohol Related

Drug 0

Alcohol (< Statutory) 0

Alcohol (Statutory) 0

Drug/Alcohol (< Statutory) 0

Drug/Alcohol (Statutory) 0

Refused 0

Under Influence of Alcohol/Drugs/Medications 0

None Indicated 1

1

05/23/2018 4 of 7

Safety Analysis, Visualization, and Evaluation Resource (SAVER)
Quick Report

2013-2017

212



Crash Severity - Annual

Crash Year Fatal Major Injury Minor Injury Possible/Unknown
Property Damage 

Only Total
2008 0 0 0 0 0 0

2009 0 0 0 0 0 0

2010 0 0 0 0 0 0

2011 0 0 0 0 0 0

2012 0 0 0 0 0 0

2013 0 0 0 0 0 0

2014 0 0 0 0 1 1

2015 0 0 0 0 0 0

2016 0 0 0 0 0 0

2017 0 0 0 0 0 0

2018 0 0 0 0 0 0

Total 0 0 0 0 1 1

Severity/Year
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Injury Status - Annual

Crash Year Fatal

Suspected 
serious/incapac

itating

Suspected 
minor/non-

incapacitating

Possible 
(complaint of 

pain/injury) Uninjured
Fatal, not 

crash-related Unknown Total

2008 0 0 0 0 0 0 0 0

2009 0 0 0 0 0 0 0 0

2010 0 0 0 0 0 0 0 0

2011 0 0 0 0 0 0 0 0

2012 0 0 0 0 0 0 0 0

2013 0 0 0 0 0 0 0 0

2014 0 0 0 0 0 0 0 0

2015 0 0 0 0 0 0 0 0

2016 0 0 0 0 0 0 0 0

2017 0 0 0 0 0 0 0 0

2018 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0
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Jurisdiction: Statewide
Year: 2013, 2014, 2015, 2016, 2017
Map Selection: Yes
Filter: None

Meeting the following criteria

Analyst Information
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 Greenhill Rd and Prairie Pkwy  
2013-2017

3 Crashes Clear

12
/2

/2
01

6

12/23/2016

12/24/2017

(0) crashes could not be placed in this schematic

Straight
Stopped
Unknown
Backing
Overtaking
Sideswipe

Parked
Erratic
Out of control
Right turn
Left turn
U-turn

Pedestrian
Bicycle
Injury
Fatality
Nighttime
DUI

Fixed objects:
General Pole
Signal Curb
Tree Animal

3rd vehicle
Extra data

Pd' Programming, Inc. 5/23/2018

Crash Magic Online
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Location: Green Hill Rd & Prairie Pkwy Intersection
City/County: Cedar Falls, IA
Time Period: 2013-2017 Crash Period  = 5 years
Prepared by: AJH

NUMBER OF CRASHES
0   Fatal Crashes 0 fatalities 0   injuries
0   Major Injury Crashes 0   injuries
0   Minor Injury Crashes 0   injuries
1   Possible/Unknown Injury Crashes 1   injuries
2   Property Damage Only Crashes

Totals:  3   Crashes 0 fatalities 1   injuries

CRASH RATES
Total Crash Rate = 3 / 24.47 MEV    = 0.12 Total Crashes/MEV

Fatal Crash Rate = 0 / 24.47 MEV    = 0.00 Fatal Crashes/MEV

Fatal/Injury Crash Rate = 1 / 24.47 MEV    = 0.04 F & I Crashes/MEV

CRASH FREQUENCY insert histogram from CMAT here

CRASH TYPE Non Vehicle Collision Type
0 Head-on 0 Sideswipe, Same Direction 0 Pedestrian
3 Rear-end Crash 0 Sideswipe, Opposite Direction 0 Animal
0 Broadside/Right angle Crash 0 Non Vehicle Collision 0 Fixed Object
0 Angle, Oncoming Left Turn 0 Other 0 Other
0 Backing 0 Unknown

TRAFFIC - AADT Notes:
North Approach  = Est AADT from 2018 Snyder 4 hr Count
South Approach  = (Adj for Viking diversion)
East Approach  = 
West Approach  = 
Million Entering Vehicles (MEV)  = 24.47

Intersection Crash Summary

990
5440
9530

10860
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Crash Severity

Fatal 0

Major Injury 0

Minor Injury 0

Possible/Unknown 1

Property Damage Only 2

3 Injury Status Summary

Fatal 0

Suspected serious/incapacitating 0

Suspected minor/non-incapacitating 0

Possible (complaint of pain/injury) 1

Uninjured 0

Fatal, not crash-related 0

Unknown 0

Not reported 0

1

Property Damage Total (dollars): 17,100.00

Average (per crash dollars): 5,700.00

Total Vehicles: 6.00

Average (per crash): 2.00

Total Occupants: 9.00

Average (per crash): 3.00

Property/Vehicles/Occupants

Fatalities/Fatal Crash: 0.00

Fatalities/Crash: 0.00

Injuries/Crash: 0.33

Major Injuries/Crash: 0.00

Minor Injuries/Crash: 0.00

Possible/Unknown Injuries/Crash: 0.33

Average Severity
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Major Cause

Animal 0

Ran stop sign 0

FTYROW:  At uncontrolled intersection 0

FTYROW:  From stop sign 0

FTYROW:  Making left turn 0

FTYROW:  From parked position 0

FTYROW:  Other 0

Disregarded RR Signal 0

Crossed median (divided) 0

Aggressive driving/road rage 0

Exceeded authorized speed 0

Operating vehicle in an reckless, erratic, ca... 0

Passing:  On wrong side 0

Passing:  With insufficient distance/inadequa... 0

Passing:  Other passing 0

Driver Distraction:  Manual operation of an e... 0

Driver Distraction:  Talking on a hands free ... 0

Driver Distraction:  Other electronic device ... 0

Driver Distraction:  Unrestrained animal 0

Driver Distraction:  Inattentive/lost in thou... 0

Driver Distraction:  Exterior distraction 0

Ran off road - straight 0

Lost control 0

Over correcting/over steering 0

Failure to signal intentions 0

Vehicle stopped on railroad tracks 0

Other:  Improper operation 0

Other:  Disregarded signs/road markings 0

Downhill runaway 0

Towing improperly 0

Equipment failure 0

Other:  Getting off/out of vehicle 0

Improper backing 0

Illegally parked/unattended 0

Operator inexperience 0

Unknown 0

Other:  No improper action 0

Ran traffic signal 0

Failed to yield to emergency vehicle 0

FTYROW:  Making right turn on red signal 0

FTYROW:  From yield sign 0

FTYROW:  From driveway 0

FTYROW:  To pedestrian 0

Drove around RR grade crossing gates 0

Crossed centerline (undivided) 0

Traveling wrong way or on wrong side of road 0

Driving too fast for conditions 0

Improper or erratic lane changing 0

Followed too close 2

Passing:  Where prohibited by signs/markings 0

Passing:  Through/around barrier 0

Made improper turn 0

Driver Distraction:  Talking on a hand-held d... 0

Driver Distraction:  Adjusting devices (radio... 0

Driver Distraction:  Passenger 1

Driver Distraction:  Reaching for object(s)/f... 0

Driver Distraction:  Other interior distracti... 0

Ran off road - right 0

Ran off road - left 0

Swerving/Evasive Action 0

Failed to keep in proper lane 0

Traveling on prohibited traffic way 0

Other:  Vision obstructed 0

Other:  Disregarded warning sign 0

Other:  Illegal off-road driving 0

Separation of units 0

Cargo/equipment loss or shift 0

Oversized load/vehicle 0

Failure to dim lights/have lights on 0

Improper starting 0

Driving less than the posted speed limit 0

Other 0

Not reported 0

3
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Time of Day/Day of Week

Day of Week
12 AM 

to 2 AM
2 AM to 

4 AM
4 AM to 

6 AM
6 AM to 

8 AM
8 AM to 

10 AM
10 AM 

to Noon
Noon to 

2 PM
2 PM to 

4 PM
4 PM to 

6 PM
6 PM to 

8 PM
8 PM to 

10 PM

10 PM 
to 12 

AM

Not 
reporte

d Total

Sunday 0 0 1 0 0 0 0 0 0 0 0 0 0 1

Monday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Tuesday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Wednesday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Thursday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Friday 0 0 0 0 0 0 1 0 0 1 0 0 0 2

Saturday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 1 0 0 0 1 0 0 1 0 0 0 3

Manner of Crash Collision

Non-collision (single vehicle) 0

Head-on (front to front) 0

Rear-end (front to rear) 3

Angle, oncoming left turn 0

Broadside (front to side) 0

Sideswipe, same direction 0

Sideswipe, opposite direction 0

Rear to rear 0

Rear to side 0

Not reported 0

Other 0

Unknown 0

3 Surface Conditions

Dry 1

Wet 0

Ice/frost 0

Snow 1

Slush 1

Mud, dirt 0

Water (standing or moving) 0

Sand 0

Oil 0

Gravel 0

Not reported 0

Other 0

Unknown 0

3

Fixed Object Struck

Bridge overhead structure 0

Bridge/bridge rail parapet 0

Ditch 0

Ground 0

Guardrail - face 0

Concrete traffic barrier (median or right sid... 0

Cable barrier 0

Utility pole/light support 0

Traffic signal support 0

Fire hydrant 0

Tree 0

Snow bank 0

Wall 0

Other fixed object 0

Bridge pier or support 0

Curb/island/raised median 0

Embankment 0

Culvert/pipe opening 0

Guardrail - end 0

Other traffic barrier 0

Impact attenuator/crash cushion 0

Traffic sign support 0

Other post/pole/support 0

Mailbox 0

Landscape/shrubbery 0

Fence 0

Building 0

None (no fixed object struck) 6

6
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Driver Age/Driver Gender

Driver Age - 5 year 
Bins Female Male

Not 
reported Unknown Total

< 14 0 0 0 0 0

= 14 0 0 0 0 0

= 15 0 0 0 0 0

= 16 1 0 0 0 1

= 17 0 0 0 0 0

= 18 0 0 0 0 0

= 19 0 0 0 0 0

= 20 0 0 0 0 0

>= 21 and <= 24 0 1 0 0 1

>= 25 and <= 29 0 0 0 0 0

>= 30 and <= 34 0 0 0 0 0

>= 35 and <= 39 1 0 0 0 1

>= 40 and <= 44 0 0 0 0 0

>= 45 and <= 49 0 0 0 0 0

>= 50 and <= 54 1 0 0 0 1

>= 55 and <= 59 1 0 0 0 1

>= 60 and <= 64 0 0 0 0 0

>= 65 and <= 69 0 0 0 0 0

>= 70 and <= 74 0 0 0 0 0

>= 75 and <= 79 1 0 0 0 1

>= 80 and <= 84 0 0 0 0 0

>= 85 and <= 89 0 0 0 0 0

>= 90 and <= 94 0 0 0 0 0

>= 95 0 0 0 0 0

Not reported 0 0 0 0 0

Unknown 0 0 0 0 0

Total 5 1 0 0 6

Alcohol Test Given

None 6

Blood 0

Urine 0

Breath 0

Vitreous 0

Refused 0

Not reported 0

6

Drug Test Given

None 6

Blood 0

Urine 0

Breath 0

Vitreous 0

Refused 0

Not reported 0

6

Drug Test Result

Negative 0

Cannabis 0

Central Nervous System depressants 0

Central Nervous System stimulants 0

Hallucinogens 0

Inhalants 0

Narcotic Analgesics 0

Dissociative Anesthetic (PCP) 0

Prescription Drug 0

Not reported 6

Other 0

6

Drug/Alcohol Related

Drug 0

Alcohol (< Statutory) 0

Alcohol (Statutory) 0

Drug/Alcohol (< Statutory) 0

Drug/Alcohol (Statutory) 0

Refused 0

Under Influence of Alcohol/Drugs/Medications 0

None Indicated 3

3

05/23/2018 4 of 7

Safety Analysis, Visualization, and Evaluation Resource (SAVER)
Quick Report

2013-2017

221



Crash Severity - Annual

Crash Year Fatal Major Injury Minor Injury Possible/Unknown
Property Damage 

Only Total
2008 0 0 0 0 0 0

2009 0 0 0 0 0 0

2010 0 0 0 0 0 0

2011 0 0 0 0 0 0

2012 0 0 0 0 0 0

2013 0 0 0 0 0 0

2014 0 0 0 0 0 0

2015 0 0 0 0 0 0

2016 0 0 0 0 2 2

2017 0 0 0 1 0 1

2018 0 0 0 0 0 0

Total 0 0 0 1 2 3

Severity/Year
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Injury Status - Annual

Crash Year Fatal

Suspected 
serious/incapac

itating

Suspected 
minor/non-

incapacitating

Possible 
(complaint of 

pain/injury) Uninjured
Fatal, not 

crash-related Unknown Total

2008 0 0 0 0 0 0 0 0

2009 0 0 0 0 0 0 0 0

2010 0 0 0 0 0 0 0 0

2011 0 0 0 0 0 0 0 0

2012 0 0 0 0 0 0 0 0

2013 0 0 0 0 0 0 0 0

2014 0 0 0 0 0 0 0 0

2015 0 0 0 0 0 0 0 0

2016 0 0 0 0 0 0 0 0

2017 0 0 0 1 0 0 0 1

2018 0 0 0 0 0 0 0 0

Total 0 0 0 1 0 0 0 1

Injury Status/Year
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Jurisdiction: Statewide
Year: 2013, 2014, 2015, 2016, 2017
Map Selection: Yes
Filter: None

Meeting the following criteria

Analyst Information
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 Greenhill Rd and Orchard Hill Dr 
2013-2017

6 Crashes Clear

1/11/2014

7/
3/

20
14

5/1/2016

3/25/2017

9/24/2017

10
/3

0/
20

17

(0) crashes could not be placed in this schematic

Straight
Stopped
Unknown
Backing
Overtaking
Sideswipe

Parked
Erratic
Out of control
Right turn
Left turn
U-turn

Pedestrian
Bicycle
Injury
Fatality
Nighttime
DUI

Fixed objects:
General Pole
Signal Curb
Tree Animal

3rd vehicle
Extra data

Pd' Programming, Inc. 5/23/2018

Crash Magic Online
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Location: Green Hill Rd & Orchard Hill Dr Intersection
City/County: Cedar Falls, IA
Time Period: 2013-2017 Crash Period  = 5 years
Prepared by: AJH

NUMBER OF CRASHES
0   Fatal Crashes 0 fatalities 0   injuries
0   Major Injury Crashes 0   injuries
1   Minor Injury Crashes 1   injuries
3   Possible/Unknown Injury Crashes 4   injuries
2   Property Damage Only Crashes

Totals:  6   Crashes 0 fatalities 5   injuries

CRASH RATES
Total Crash Rate = 6 / 19.36 MEV    = 0.31 Total Crashes/MEV

Fatal Crash Rate = 0 / 19.36 MEV    = 0.00 Fatal Crashes/MEV

Fatal/Injury Crash Rate = 4 / 19.36 MEV    = 0.21 F & I Crashes/MEV

CRASH FREQUENCY insert histogram from CMAT here

CRASH TYPE Non Vehicle Collision Type
0 Head-on 0 Sideswipe, Same Direction 1 Pedestrian
3 Rear-end Crash 0 Sideswipe, Opposite Direction 0 Animal
0 Broadside/Right angle Crash 2 Non Vehicle Collision 1 Fixed Object
1 Angle, Oncoming Left Turn 0 Other 0 Other
0 Backing 0 Unknown

TRAFFIC - AADT Notes:
North Approach  = Est AADT from 2018 Snyder 13 hr Count
South Approach  = (Adj for Viking diversion)
East Approach  = 
West Approach  = 
Million Entering Vehicles (MEV)  = 19.36

Intersection Crash Summary

2420
60

9210
9530
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226



Crash Severity

Fatal 0

Major Injury 0

Minor Injury 1

Possible/Unknown 3

Property Damage Only 2

6 Injury Status Summary

Fatal 0

Suspected serious/incapacitating 0

Suspected minor/non-incapacitating 1

Possible (complaint of pain/injury) 4

Uninjured 0

Fatal, not crash-related 0

Unknown 0

Not reported 0

5

Property Damage Total (dollars): 59,200.00

Average (per crash dollars): 9,866.67

Total Vehicles: 10.00

Average (per crash): 1.67

Total Occupants: 14.00

Average (per crash): 2.33

Property/Vehicles/Occupants

Fatalities/Fatal Crash: 0.00

Fatalities/Crash: 0.00

Injuries/Crash: 0.83

Major Injuries/Crash: 0.00

Minor Injuries/Crash: 0.17

Possible/Unknown Injuries/Crash: 0.67

Average Severity
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Major Cause

Animal 0

Ran stop sign 0

FTYROW:  At uncontrolled intersection 0

FTYROW:  From stop sign 0

FTYROW:  Making left turn 1

FTYROW:  From parked position 0

FTYROW:  Other 0

Disregarded RR Signal 0

Crossed median (divided) 0

Aggressive driving/road rage 0

Exceeded authorized speed 0

Operating vehicle in an reckless, erratic, ca... 0

Passing:  On wrong side 0

Passing:  With insufficient distance/inadequa... 0

Passing:  Other passing 0

Driver Distraction:  Manual operation of an e... 0

Driver Distraction:  Talking on a hands free ... 0

Driver Distraction:  Other electronic device ... 0

Driver Distraction:  Unrestrained animal 0

Driver Distraction:  Inattentive/lost in thou... 0

Driver Distraction:  Exterior distraction 0

Ran off road - straight 0

Lost control 0

Over correcting/over steering 0

Failure to signal intentions 0

Vehicle stopped on railroad tracks 0

Other:  Improper operation 0

Other:  Disregarded signs/road markings 0

Downhill runaway 0

Towing improperly 0

Equipment failure 0

Other:  Getting off/out of vehicle 0

Improper backing 0

Illegally parked/unattended 0

Operator inexperience 0

Unknown 0

Other:  No improper action 1

Ran traffic signal 0

Failed to yield to emergency vehicle 0

FTYROW:  Making right turn on red signal 0

FTYROW:  From yield sign 0

FTYROW:  From driveway 0

FTYROW:  To pedestrian 0

Drove around RR grade crossing gates 0

Crossed centerline (undivided) 1

Traveling wrong way or on wrong side of road 0

Driving too fast for conditions 0

Improper or erratic lane changing 0

Followed too close 1

Passing:  Where prohibited by signs/markings 0

Passing:  Through/around barrier 0

Made improper turn 0

Driver Distraction:  Talking on a hand-held d... 0

Driver Distraction:  Adjusting devices (radio... 0

Driver Distraction:  Passenger 0

Driver Distraction:  Reaching for object(s)/f... 0

Driver Distraction:  Other interior distracti... 0

Ran off road - right 0

Ran off road - left 0

Swerving/Evasive Action 0

Failed to keep in proper lane 0

Traveling on prohibited traffic way 0

Other:  Vision obstructed 0

Other:  Disregarded warning sign 0

Other:  Illegal off-road driving 0

Separation of units 0

Cargo/equipment loss or shift 0

Oversized load/vehicle 0

Failure to dim lights/have lights on 0

Improper starting 0

Driving less than the posted speed limit 0

Other 2

Not reported 0

6
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Time of Day/Day of Week

Day of Week
12 AM 

to 2 AM
2 AM to 

4 AM
4 AM to 

6 AM
6 AM to 

8 AM
8 AM to 

10 AM
10 AM 

to Noon
Noon to 

2 PM
2 PM to 

4 PM
4 PM to 

6 PM
6 PM to 

8 PM
8 PM to 

10 PM

10 PM 
to 12 

AM

Not 
reporte

d Total

Sunday 0 0 0 0 0 1 0 0 1 0 0 0 0 2

Monday 0 0 0 0 0 0 0 0 1 0 0 0 0 1

Tuesday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Wednesday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Thursday 0 0 0 0 0 0 0 1 0 0 0 0 0 1

Friday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Saturday 1 0 0 0 0 0 1 0 0 0 0 0 0 2

Total 1 0 0 0 0 1 1 1 2 0 0 0 0 6

Manner of Crash Collision

Non-collision (single vehicle) 2

Head-on (front to front) 0

Rear-end (front to rear) 3

Angle, oncoming left turn 1

Broadside (front to side) 0

Sideswipe, same direction 0

Sideswipe, opposite direction 0

Rear to rear 0

Rear to side 0

Not reported 0

Other 0

Unknown 0

6 Surface Conditions

Dry 3

Wet 2

Ice/frost 1

Snow 0

Slush 0

Mud, dirt 0

Water (standing or moving) 0

Sand 0

Oil 0

Gravel 0

Not reported 0

Other 0

Unknown 0

6

Fixed Object Struck

Bridge overhead structure 0

Bridge/bridge rail parapet 0

Ditch 0

Ground 0

Guardrail - face 0

Concrete traffic barrier (median or right sid... 0

Cable barrier 0

Utility pole/light support 0

Traffic signal support 0

Fire hydrant 0

Tree 0

Snow bank 0

Wall 0

Other fixed object 0

Bridge pier or support 0

Curb/island/raised median 1

Embankment 0

Culvert/pipe opening 0

Guardrail - end 0

Other traffic barrier 0

Impact attenuator/crash cushion 0

Traffic sign support 0

Other post/pole/support 0

Mailbox 0

Landscape/shrubbery 0

Fence 0

Building 0

None (no fixed object struck) 9

10
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Driver Age/Driver Gender

Driver Age - 5 year 
Bins Female Male

Not 
reported Unknown Total

< 14 0 0 0 0 0

= 14 0 0 0 0 0

= 15 0 0 0 0 0

= 16 0 0 0 0 0

= 17 1 0 0 0 1

= 18 1 0 0 0 1

= 19 0 0 0 0 0

= 20 1 1 0 0 2

>= 21 and <= 24 1 0 0 0 1

>= 25 and <= 29 0 0 0 0 0

>= 30 and <= 34 1 0 0 0 1

>= 35 and <= 39 0 1 0 0 1

>= 40 and <= 44 0 0 0 0 0

>= 45 and <= 49 0 0 0 0 0

>= 50 and <= 54 0 1 0 0 1

>= 55 and <= 59 0 0 0 0 0

>= 60 and <= 64 0 0 0 0 0

>= 65 and <= 69 0 0 0 0 0

>= 70 and <= 74 0 1 0 0 1

>= 75 and <= 79 1 0 0 0 1

>= 80 and <= 84 0 0 0 0 0

>= 85 and <= 89 0 0 0 0 0

>= 90 and <= 94 0 0 0 0 0

>= 95 0 0 0 0 0

Not reported 0 0 0 0 0

Unknown 0 0 0 0 0

Total 6 4 0 0 10

Alcohol Test Given

None 10

Blood 0

Urine 0

Breath 0

Vitreous 0

Refused 0

Not reported 0

10

Drug Test Given

None 10

Blood 0

Urine 0

Breath 0

Vitreous 0

Refused 0

Not reported 0

10

Drug Test Result

Negative 0

Cannabis 0

Central Nervous System depressants 0

Central Nervous System stimulants 0

Hallucinogens 0

Inhalants 0

Narcotic Analgesics 0

Dissociative Anesthetic (PCP) 0

Prescription Drug 0

Not reported 10

Other 0

10

Drug/Alcohol Related

Drug 0

Alcohol (< Statutory) 0

Alcohol (Statutory) 0

Drug/Alcohol (< Statutory) 0

Drug/Alcohol (Statutory) 0

Refused 0

Under Influence of Alcohol/Drugs/Medications 0

None Indicated 6

6
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Crash Severity - Annual

Crash Year Fatal Major Injury Minor Injury Possible/Unknown
Property Damage 

Only Total
2008 0 0 0 0 0 0

2009 0 0 0 0 0 0

2010 0 0 0 0 0 0

2011 0 0 0 0 0 0

2012 0 0 0 0 0 0

2013 0 0 0 0 0 0

2014 0 0 0 1 1 2

2015 0 0 0 0 0 0

2016 0 0 0 1 0 1

2017 0 0 1 1 1 3

2018 0 0 0 0 0 0

Total 0 0 1 3 2 6

Severity/Year
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Injury Status - Annual

Crash Year Fatal

Suspected 
serious/incapac

itating

Suspected 
minor/non-

incapacitating

Possible 
(complaint of 

pain/injury) Uninjured
Fatal, not 

crash-related Unknown Total

2008 0 0 0 0 0 0 0 0

2009 0 0 0 0 0 0 0 0

2010 0 0 0 0 0 0 0 0

2011 0 0 0 0 0 0 0 0

2012 0 0 0 0 0 0 0 0

2013 0 0 0 0 0 0 0 0

2014 0 0 0 1 0 0 0 1

2015 0 0 0 0 0 0 0 0

2016 0 0 0 1 0 0 0 1

2017 0 0 1 2 0 0 0 3

2018 0 0 0 0 0 0 0 0

Total 0 0 1 4 0 0 0 5

Injury Status/Year
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Jurisdiction: Statewide
Year: 2013, 2014, 2015, 2016, 2017
Map Selection: Yes
Filter: None

Meeting the following criteria

Analyst Information
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 Greenhill Rd and Oster Pkwy 
2013-2017

5 Crashes Clear

5/20/201510/17/2016

12/12/2016

10/7/2017

12/22/2017

(0) crashes could not be placed in this schematic

Straight
Stopped
Unknown
Backing
Overtaking
Sideswipe

Parked
Erratic
Out of control
Right turn
Left turn
U-turn

Pedestrian
Bicycle
Injury
Fatality
Nighttime
DUI

Fixed objects:
General Pole
Signal Curb
Tree Animal

3rd vehicle
Extra data

Pd' Programming, Inc. 5/24/2018

Crash Magic Online
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Location: Green Hill Rd & Oster Pkwy Intersection
City/County: Cedar Falls, IA
Time Period: 2013-2017 Crash Period  = 5 years
Prepared by: AJH

NUMBER OF CRASHES
0   Fatal Crashes 0 fatalities 0   injuries
0   Major Injury Crashes 0   injuries
1   Minor Injury Crashes 1   injuries
2   Possible/Unknown Injury Crashes 2   injuries
2   Property Damage Only Crashes

Totals:  5   Crashes 0 fatalities 3   injuries

CRASH RATES
Total Crash Rate = 5 / 17.80 MEV    = 0.28 Total Crashes/MEV

Fatal Crash Rate = 0 / 17.80 MEV    = 0.00 Fatal Crashes/MEV

Fatal/Injury Crash Rate = 3 / 17.80 MEV    = 0.17 F & I Crashes/MEV

CRASH FREQUENCY insert histogram from CMAT here

CRASH TYPE Non Vehicle Collision Type
0 Head-on 1 Sideswipe, Same Direction 0 Pedestrian
2 Rear-end Crash 0 Sideswipe, Opposite Direction 0 Animal
1 Broadside/Right angle Crash 0 Non Vehicle Collision 0 Fixed Object
1 Angle, Oncoming Left Turn 0 Other 0 Other
0 Backing 0 Unknown

TRAFFIC - AADT Notes:
North Approach  = Est AADT from 2018 Snyder 13 hr Count
South Approach  = (Adj for Viking diversion)
East Approach  = 
West Approach  = 
Million Entering Vehicles (MEV)  = 17.80

Intersection Crash Summary

700
480

9120
9210
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Crash Severity

Fatal 0

Major Injury 0

Minor Injury 1

Possible/Unknown 2

Property Damage Only 2

5 Injury Status Summary

Fatal 0

Suspected serious/incapacitating 0

Suspected minor/non-incapacitating 1

Possible (complaint of pain/injury) 2

Uninjured 0

Fatal, not crash-related 0

Unknown 0

Not reported 0

3

Property Damage Total (dollars): 39,000.00

Average (per crash dollars): 7,800.00

Total Vehicles: 10.00

Average (per crash): 2.00

Total Occupants: 13.00

Average (per crash): 2.60

Property/Vehicles/Occupants

Fatalities/Fatal Crash: 0.00

Fatalities/Crash: 0.00

Injuries/Crash: 0.60

Major Injuries/Crash: 0.00

Minor Injuries/Crash: 0.20

Possible/Unknown Injuries/Crash: 0.40

Average Severity
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Major Cause

Animal 0

Ran stop sign 0

FTYROW:  At uncontrolled intersection 0

FTYROW:  From stop sign 1

FTYROW:  Making left turn 1

FTYROW:  From parked position 0

FTYROW:  Other 0

Disregarded RR Signal 0

Crossed median (divided) 0

Aggressive driving/road rage 0

Exceeded authorized speed 0

Operating vehicle in an reckless, erratic, ca... 0

Passing:  On wrong side 0

Passing:  With insufficient distance/inadequa... 0

Passing:  Other passing 0

Driver Distraction:  Manual operation of an e... 0

Driver Distraction:  Talking on a hands free ... 0

Driver Distraction:  Other electronic device ... 0

Driver Distraction:  Unrestrained animal 0

Driver Distraction:  Inattentive/lost in thou... 0

Driver Distraction:  Exterior distraction 0

Ran off road - straight 0

Lost control 1

Over correcting/over steering 0

Failure to signal intentions 0

Vehicle stopped on railroad tracks 0

Other:  Improper operation 0

Other:  Disregarded signs/road markings 0

Downhill runaway 0

Towing improperly 0

Equipment failure 0

Other:  Getting off/out of vehicle 0

Improper backing 0

Illegally parked/unattended 0

Operator inexperience 0

Unknown 0

Other:  No improper action 0

Ran traffic signal 0

Failed to yield to emergency vehicle 0

FTYROW:  Making right turn on red signal 0

FTYROW:  From yield sign 0

FTYROW:  From driveway 0

FTYROW:  To pedestrian 0

Drove around RR grade crossing gates 0

Crossed centerline (undivided) 0

Traveling wrong way or on wrong side of road 0

Driving too fast for conditions 1

Improper or erratic lane changing 0

Followed too close 0

Passing:  Where prohibited by signs/markings 0

Passing:  Through/around barrier 0

Made improper turn 0

Driver Distraction:  Talking on a hand-held d... 0

Driver Distraction:  Adjusting devices (radio... 0

Driver Distraction:  Passenger 0

Driver Distraction:  Reaching for object(s)/f... 0

Driver Distraction:  Other interior distracti... 0

Ran off road - right 0

Ran off road - left 0

Swerving/Evasive Action 0

Failed to keep in proper lane 0

Traveling on prohibited traffic way 0

Other:  Vision obstructed 0

Other:  Disregarded warning sign 0

Other:  Illegal off-road driving 0

Separation of units 0

Cargo/equipment loss or shift 0

Oversized load/vehicle 0

Failure to dim lights/have lights on 0

Improper starting 0

Driving less than the posted speed limit 0

Other 1

Not reported 0

5
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Time of Day/Day of Week

Day of Week
12 AM 

to 2 AM
2 AM to 

4 AM
4 AM to 

6 AM
6 AM to 

8 AM
8 AM to 

10 AM
10 AM 

to Noon
Noon to 

2 PM
2 PM to 

4 PM
4 PM to 

6 PM
6 PM to 

8 PM
8 PM to 

10 PM

10 PM 
to 12 

AM

Not 
reporte

d Total

Sunday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Monday 0 0 0 0 0 0 0 1 1 0 0 0 0 2

Tuesday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Wednesday 0 0 0 0 0 0 1 0 0 0 0 0 0 1

Thursday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Friday 0 0 0 0 0 0 0 0 0 0 1 0 0 1

Saturday 0 0 0 0 0 0 0 0 0 0 1 0 0 1

Total 0 0 0 0 0 0 1 1 1 0 2 0 0 5

Manner of Crash Collision

Non-collision (single vehicle) 0

Head-on (front to front) 0

Rear-end (front to rear) 2

Angle, oncoming left turn 1

Broadside (front to side) 1

Sideswipe, same direction 1

Sideswipe, opposite direction 0

Rear to rear 0

Rear to side 0

Not reported 0

Other 0

Unknown 0

5 Surface Conditions

Dry 4

Wet 1

Ice/frost 0

Snow 0

Slush 0

Mud, dirt 0

Water (standing or moving) 0

Sand 0

Oil 0

Gravel 0

Not reported 0

Other 0

Unknown 0

5

Fixed Object Struck

Bridge overhead structure 0

Bridge/bridge rail parapet 0

Ditch 0

Ground 0

Guardrail - face 0

Concrete traffic barrier (median or right sid... 0

Cable barrier 0

Utility pole/light support 0

Traffic signal support 0

Fire hydrant 0

Tree 0

Snow bank 0

Wall 0

Other fixed object 0

Bridge pier or support 0

Curb/island/raised median 0

Embankment 0

Culvert/pipe opening 0

Guardrail - end 0

Other traffic barrier 0

Impact attenuator/crash cushion 0

Traffic sign support 0

Other post/pole/support 0

Mailbox 0

Landscape/shrubbery 0

Fence 0

Building 0

None (no fixed object struck) 10

10
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Driver Age/Driver Gender

Driver Age - 5 year 
Bins Female Male

Not 
reported Unknown Total

< 14 0 0 0 0 0

= 14 0 0 0 0 0

= 15 0 0 0 0 0

= 16 0 0 0 0 0

= 17 0 1 0 0 1

= 18 0 1 0 0 1

= 19 0 0 0 0 0

= 20 0 0 0 0 0

>= 21 and <= 24 0 0 0 0 0

>= 25 and <= 29 1 0 0 0 1

>= 30 and <= 34 1 0 0 0 1

>= 35 and <= 39 2 1 0 0 3

>= 40 and <= 44 1 1 0 0 2

>= 45 and <= 49 0 0 0 0 0

>= 50 and <= 54 0 0 0 0 0

>= 55 and <= 59 0 0 0 0 0

>= 60 and <= 64 0 0 0 0 0

>= 65 and <= 69 1 0 0 0 1

>= 70 and <= 74 0 0 0 0 0

>= 75 and <= 79 0 0 0 0 0

>= 80 and <= 84 0 0 0 0 0

>= 85 and <= 89 0 0 0 0 0

>= 90 and <= 94 0 0 0 0 0

>= 95 0 0 0 0 0

Not reported 0 0 0 0 0

Unknown 0 0 0 0 0

Total 6 4 0 0 10

Alcohol Test Given

None 10

Blood 0

Urine 0

Breath 0

Vitreous 0

Refused 0

Not reported 0

10

Drug Test Given

None 10

Blood 0

Urine 0

Breath 0

Vitreous 0

Refused 0

Not reported 0

10

Drug Test Result

Negative 0

Cannabis 0

Central Nervous System depressants 0

Central Nervous System stimulants 0

Hallucinogens 0

Inhalants 0

Narcotic Analgesics 0

Dissociative Anesthetic (PCP) 0

Prescription Drug 0

Not reported 10

Other 0

10

Drug/Alcohol Related

Drug 0

Alcohol (< Statutory) 0

Alcohol (Statutory) 0

Drug/Alcohol (< Statutory) 0

Drug/Alcohol (Statutory) 0

Refused 0

Under Influence of Alcohol/Drugs/Medications 0

None Indicated 5

5
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Crash Severity - Annual

Crash Year Fatal Major Injury Minor Injury Possible/Unknown
Property Damage 

Only Total
2008 0 0 0 0 0 0

2009 0 0 0 0 0 0

2010 0 0 0 0 0 0

2011 0 0 0 0 0 0

2012 0 0 0 0 0 0

2013 0 0 0 0 0 0

2014 0 0 0 0 0 0

2015 0 0 0 0 1 1

2016 0 0 0 1 1 2

2017 0 0 1 1 0 2

2018 0 0 0 0 0 0

Total 0 0 1 2 2 5

Severity/Year
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Injury Status - Annual

Crash Year Fatal

Suspected 
serious/incapac

itating

Suspected 
minor/non-

incapacitating

Possible 
(complaint of 

pain/injury) Uninjured
Fatal, not 

crash-related Unknown Total

2008 0 0 0 0 0 0 0 0

2009 0 0 0 0 0 0 0 0

2010 0 0 0 0 0 0 0 0

2011 0 0 0 0 0 0 0 0

2012 0 0 0 0 0 0 0 0

2013 0 0 0 0 0 0 0 0

2014 0 0 0 0 0 0 0 0

2015 0 0 0 0 0 0 0 0

2016 0 0 0 1 0 0 0 1

2017 0 0 1 1 0 0 0 2

2018 0 0 0 0 0 0 0 0

Total 0 0 1 2 0 0 0 3

Injury Status/Year
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Jurisdiction: Statewide
Year: 2013, 2014, 2015, 2016, 2017
Map Selection: Yes
Filter: None

Meeting the following criteria

Analyst Information
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 Greenhill Rd and Rownd St 
2013-2017

23 Crashes Clear

3/11/2013

11/19/2013

1/22/2014

2/24/2014

9/18/2014

10/19/2014
11/29/2014

3/12/2015

12/7/2015

1/8/2016

2/12/2016

3/10/2016

6/4/2016

6/2/2016

9/1/2016

11/15/2016

1/10/2017

3/7/2017

3/28/2017

3/27/2017

5/
18

/2
01

7

9/8/2017

12/29/2017

(0) crashes could not be placed in this schematic

Straight
Stopped
Unknown
Backing
Overtaking
Sideswipe

Parked
Erratic
Out of control
Right turn
Left turn
U-turn

Pedestrian
Bicycle
Injury
Fatality
Nighttime
DUI

Fixed objects:
General Pole
Signal Curb
Tree Animal

3rd vehicle
Extra data

Pd' Programming, Inc. 5/24/2018
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Location: Green Hill Rd & Rownd St Intersection
City/County: Cedar Falls, IA
Time Period: 2013-2017 Crash Period  = 5 years
Prepared by: AJH

NUMBER OF CRASHES
0   Fatal Crashes 0 fatalities 0   injuries
2   Major Injury Crashes 3   injuries
1   Minor Injury Crashes 6   injuries
2   Possible/Unknown Injury Crashes 2   injuries

18   Property Damage Only Crashes

Totals:  23   Crashes 0 fatalities 11   injuries

CRASH RATES
Total Crash Rate = 23 / 22.67 MEV    = 1.01 Total Crashes/MEV

Fatal Crash Rate = 0 / 22.67 MEV    = 0.00 Fatal Crashes/MEV

Fatal/Injury Crash Rate = 5 / 22.67 MEV    = 0.22 F & I Crashes/MEV

CRASH FREQUENCY insert histogram from CMAT here

CRASH TYPE Non Vehicle Collision Type
0 Head-on 0 Sideswipe, Same Direction 0 Pedestrian
5 Rear-end Crash 0 Sideswipe, Opposite Direction 0 Animal
2 Broadside/Right angle Crash 0 Non Vehicle Collision 0 Fixed Object

16 Angle, Oncoming Left Turn 0 Other 0 Other
0 Backing 0 Unknown

TRAFFIC - AADT Notes:
North Approach  = Est AADT from 2018 Snyder 13 hr Count
South Approach  = (Adj for Viking diversion)
East Approach  = 
West Approach  = 
Million Entering Vehicles (MEV)  = 22.67

Intersection Crash Summary

5100
1020
9600
9120

V:\Projects\2018\118.0463.01\Design\Traffic\Crash_GreenHill_2013-2017.xlsx 8/1/2018
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Crash Severity

Fatal 0

Major Injury 2

Minor Injury 1

Possible/Unknown 2

Property Damage Only 18

23 Injury Status Summary

Fatal 0

Suspected serious/incapacitating 3

Suspected minor/non-incapacitating 6

Possible (complaint of pain/injury) 2

Uninjured 0

Fatal, not crash-related 0

Unknown 0

Not reported 0

11

Property Damage Total (dollars): 206,500.00

Average (per crash dollars): 8,978.26

Total Vehicles: 50.00

Average (per crash): 2.17

Total Occupants: 69.00

Average (per crash): 3.00

Property/Vehicles/Occupants

Fatalities/Fatal Crash: 0.00

Fatalities/Crash: 0.00

Injuries/Crash: 0.48

Major Injuries/Crash: 0.13

Minor Injuries/Crash: 0.26

Possible/Unknown Injuries/Crash: 0.09

Average Severity
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Major Cause

Animal 0

Ran stop sign 0

FTYROW:  At uncontrolled intersection 0

FTYROW:  From stop sign 1

FTYROW:  Making left turn 16

FTYROW:  From parked position 0

FTYROW:  Other 0

Disregarded RR Signal 0

Crossed median (divided) 0

Aggressive driving/road rage 0

Exceeded authorized speed 0

Operating vehicle in an reckless, erratic, ca... 0

Passing:  On wrong side 0

Passing:  With insufficient distance/inadequa... 0

Passing:  Other passing 0

Driver Distraction:  Manual operation of an e... 0

Driver Distraction:  Talking on a hands free ... 0

Driver Distraction:  Other electronic device ... 0

Driver Distraction:  Unrestrained animal 0

Driver Distraction:  Inattentive/lost in thou... 0

Driver Distraction:  Exterior distraction 0

Ran off road - straight 0

Lost control 0

Over correcting/over steering 0

Failure to signal intentions 0

Vehicle stopped on railroad tracks 0

Other:  Improper operation 0

Other:  Disregarded signs/road markings 0

Downhill runaway 0

Towing improperly 0

Equipment failure 0

Other:  Getting off/out of vehicle 0

Improper backing 0

Illegally parked/unattended 0

Operator inexperience 0

Unknown 0

Other:  No improper action 0

Ran traffic signal 1

Failed to yield to emergency vehicle 0

FTYROW:  Making right turn on red signal 0

FTYROW:  From yield sign 0

FTYROW:  From driveway 0

FTYROW:  To pedestrian 0

Drove around RR grade crossing gates 0

Crossed centerline (undivided) 0

Traveling wrong way or on wrong side of road 0

Driving too fast for conditions 0

Improper or erratic lane changing 0

Followed too close 2

Passing:  Where prohibited by signs/markings 0

Passing:  Through/around barrier 0

Made improper turn 0

Driver Distraction:  Talking on a hand-held d... 0

Driver Distraction:  Adjusting devices (radio... 1

Driver Distraction:  Passenger 0

Driver Distraction:  Reaching for object(s)/f... 0

Driver Distraction:  Other interior distracti... 1

Ran off road - right 0

Ran off road - left 0

Swerving/Evasive Action 0

Failed to keep in proper lane 0

Traveling on prohibited traffic way 0

Other:  Vision obstructed 0

Other:  Disregarded warning sign 0

Other:  Illegal off-road driving 0

Separation of units 0

Cargo/equipment loss or shift 0

Oversized load/vehicle 0

Failure to dim lights/have lights on 0

Improper starting 0

Driving less than the posted speed limit 0

Other 1

Not reported 0

23
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Time of Day/Day of Week

Day of Week
12 AM 

to 2 AM
2 AM to 

4 AM
4 AM to 

6 AM
6 AM to 

8 AM
8 AM to 

10 AM
10 AM 

to Noon
Noon to 

2 PM
2 PM to 

4 PM
4 PM to 

6 PM
6 PM to 

8 PM
8 PM to 

10 PM

10 PM 
to 12 

AM

Not 
reporte

d Total

Sunday 0 0 0 0 0 0 0 0 1 0 0 0 0 1

Monday 0 0 0 0 0 0 0 1 3 0 0 0 0 4

Tuesday 0 0 0 1 0 1 0 2 1 0 0 0 0 5

Wednesday 0 0 0 1 0 0 0 0 0 0 0 0 0 1

Thursday 0 0 0 1 1 1 0 1 1 0 1 0 0 6

Friday 0 0 0 1 0 0 0 1 1 0 0 1 0 4

Saturday 0 0 0 0 0 1 1 0 0 0 0 0 0 2

Total 0 0 0 4 1 3 1 5 7 0 1 1 0 23

Manner of Crash Collision

Non-collision (single vehicle) 0

Head-on (front to front) 0

Rear-end (front to rear) 5

Angle, oncoming left turn 16

Broadside (front to side) 2

Sideswipe, same direction 0

Sideswipe, opposite direction 0

Rear to rear 0

Rear to side 0

Not reported 0

Other 0

Unknown 0

23 Surface Conditions

Dry 20

Wet 2

Ice/frost 0

Snow 1

Slush 0

Mud, dirt 0

Water (standing or moving) 0

Sand 0

Oil 0

Gravel 0

Not reported 0

Other 0

Unknown 0

23

Fixed Object Struck

Bridge overhead structure 0

Bridge/bridge rail parapet 0

Ditch 0

Ground 0

Guardrail - face 0

Concrete traffic barrier (median or right sid... 0

Cable barrier 0

Utility pole/light support 0

Traffic signal support 0

Fire hydrant 0

Tree 0

Snow bank 0

Wall 0

Other fixed object 0

Bridge pier or support 0

Curb/island/raised median 0

Embankment 0

Culvert/pipe opening 0

Guardrail - end 0

Other traffic barrier 0

Impact attenuator/crash cushion 0

Traffic sign support 0

Other post/pole/support 0

Mailbox 0

Landscape/shrubbery 0

Fence 0

Building 0

None (no fixed object struck) 50

50
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Driver Age/Driver Gender

Driver Age - 5 year 
Bins Female Male

Not 
reported Unknown Total

< 14 0 0 0 0 0

= 14 0 0 0 0 0

= 15 0 0 0 0 0

= 16 3 0 0 0 3

= 17 0 1 0 0 1

= 18 1 1 0 0 2

= 19 0 3 0 0 3

= 20 0 0 0 0 0

>= 21 and <= 24 2 2 0 0 4

>= 25 and <= 29 1 2 0 0 3

>= 30 and <= 34 0 3 0 0 3

>= 35 and <= 39 3 1 0 0 4

>= 40 and <= 44 0 3 0 0 3

>= 45 and <= 49 1 2 0 0 3

>= 50 and <= 54 1 3 0 0 4

>= 55 and <= 59 4 0 0 0 4

>= 60 and <= 64 2 2 0 0 4

>= 65 and <= 69 0 1 0 0 1

>= 70 and <= 74 2 3 0 0 5

>= 75 and <= 79 1 0 0 0 1

>= 80 and <= 84 0 0 0 0 0

>= 85 and <= 89 0 1 0 0 1

>= 90 and <= 94 0 1 0 0 1

>= 95 0 0 0 0 0

Not reported 0 0 0 0 0

Unknown 0 0 0 0 0

Total 21 29 0 0 50

Alcohol Test Given

None 50

Blood 0

Urine 0

Breath 0

Vitreous 0

Refused 0

Not reported 0

50

Drug Test Given

None 50

Blood 0

Urine 0

Breath 0

Vitreous 0

Refused 0

Not reported 0

50

Drug Test Result

Negative 0

Cannabis 0

Central Nervous System depressants 0

Central Nervous System stimulants 0

Hallucinogens 0

Inhalants 0

Narcotic Analgesics 0

Dissociative Anesthetic (PCP) 0

Prescription Drug 0

Not reported 50

Other 0

50

Drug/Alcohol Related

Drug 0

Alcohol (< Statutory) 0

Alcohol (Statutory) 0

Drug/Alcohol (< Statutory) 0

Drug/Alcohol (Statutory) 0

Refused 0

Under Influence of Alcohol/Drugs/Medications 0

None Indicated 23

23
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Crash Severity - Annual

Crash Year Fatal Major Injury Minor Injury Possible/Unknown
Property Damage 

Only Total
2008 0 0 0 0 0 0

2009 0 0 0 0 0 0

2010 0 0 0 0 0 0

2011 0 0 0 0 0 0

2012 0 0 0 0 0 0

2013 0 0 0 0 2 2

2014 0 1 0 1 3 5

2015 0 0 0 0 2 2

2016 0 0 1 1 5 7

2017 0 1 0 0 6 7

2018 0 0 0 0 0 0

Total 0 2 1 2 18 23

Severity/Year
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Injury Status - Annual

Crash Year Fatal

Suspected 
serious/incapac

itating

Suspected 
minor/non-

incapacitating

Possible 
(complaint of 

pain/injury) Uninjured
Fatal, not 

crash-related Unknown Total

2008 0 0 0 0 0 0 0 0

2009 0 0 0 0 0 0 0 0

2010 0 0 0 0 0 0 0 0

2011 0 0 0 0 0 0 0 0

2012 0 0 0 0 0 0 0 0

2013 0 0 0 0 0 0 0 0

2014 0 2 4 1 0 0 0 7

2015 0 0 0 0 0 0 0 0

2016 0 0 1 1 0 0 0 2

2017 0 1 1 0 0 0 0 2

2018 0 0 0 0 0 0 0 0

Total 0 3 6 2 0 0 0 11

Injury Status/Year
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Jurisdiction: Statewide
Year: 2013, 2014, 2015, 2016, 2017
Map Selection: Yes
Filter: None

Meeting the following criteria

Analyst Information
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 Greenhill Rd and Cedar Heights Dr           
2013-2017 

18 Crashes Clear
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7

7/3/2017
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7

8/31/2017

9/
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20
17

10/20/2017

10/20/2017

(0) crashes could not be placed in this schematic

Straight
Stopped
Unknown
Backing
Overtaking
Sideswipe

Parked
Erratic
Out of control
Right turn
Left turn
U-turn

Pedestrian
Bicycle
Injury
Fatality
Nighttime
DUI

Fixed objects:
General Pole
Signal Curb
Tree Animal

3rd vehicle
Extra data
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Location: Green Hill Rd & Cedar Heights Dr Intersection
City/County: Cedar Falls, IA
Time Period: 2013-2017 Crash Period  = 5 years
Prepared by: AJH

NUMBER OF CRASHES
0   Fatal Crashes 0 fatalities 0   injuries
1   Major Injury Crashes 1   injuries
2   Minor Injury Crashes 2   injuries
4   Possible/Unknown Injury Crashes 5   injuries

11   Property Damage Only Crashes

Totals:  18   Crashes 0 fatalities 8   injuries

CRASH RATES
Total Crash Rate = 18 / 32.08 MEV    = 0.56 Total Crashes/MEV

Fatal Crash Rate = 0 / 32.08 MEV    = 0.00 Fatal Crashes/MEV

Fatal/Injury Crash Rate = 7 / 32.08 MEV    = 0.22 F & I Crashes/MEV

CRASH FREQUENCY insert histogram from CMAT here

CRASH TYPE Non Vehicle Collision Type
0 Head-on 0 Sideswipe, Same Direction 0 Pedestrian
6 Rear-end Crash 0 Sideswipe, Opposite Direction 1 Animal
2 Broadside/Right angle Crash 3 Non Vehicle Collision 1 Fixed Object
6 Angle, Oncoming Left Turn 1 Other 1 Other
0 Backing 0 Unknown

TRAFFIC - AADT Notes:
North Approach  = 2017 Prelim DOT
South Approach  =
East Approach  = 
West Approach  = 
Million Entering Vehicles (MEV)  = 32.08

Intersection Crash Summary

6190
9610
9570
9790

V:\Projects\2018\118.0463.01\Design\Traffic\Crash_GreenHill_2013-2017.xlsx 8/1/2018
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Crash Severity

Fatal 0

Major Injury 1

Minor Injury 2

Possible/Unknown 4

Property Damage Only 11

18 Injury Status Summary

Fatal 0

Suspected serious/incapacitating 1

Suspected minor/non-incapacitating 2

Possible (complaint of pain/injury) 5

Uninjured 0

Fatal, not crash-related 0

Unknown 0

Not reported 0

8

Property Damage Total (dollars): 111,700.00

Average (per crash dollars): 6,205.56

Total Vehicles: 36.00

Average (per crash): 2.00

Total Occupants: 47.00

Average (per crash): 2.61

Property/Vehicles/Occupants

Fatalities/Fatal Crash: 0.00

Fatalities/Crash: 0.00

Injuries/Crash: 0.44

Major Injuries/Crash: 0.06

Minor Injuries/Crash: 0.11

Possible/Unknown Injuries/Crash: 0.28

Average Severity

05/24/2018 1 of 7
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Major Cause

Animal 1

Ran stop sign 0

FTYROW:  At uncontrolled intersection 0

FTYROW:  From stop sign 0

FTYROW:  Making left turn 4

FTYROW:  From parked position 0

FTYROW:  Other 0

Disregarded RR Signal 0

Crossed median (divided) 0

Aggressive driving/road rage 0

Exceeded authorized speed 0

Operating vehicle in an reckless, erratic, ca... 0

Passing:  On wrong side 0

Passing:  With insufficient distance/inadequa... 0

Passing:  Other passing 0

Driver Distraction:  Manual operation of an e... 1

Driver Distraction:  Talking on a hands free ... 0

Driver Distraction:  Other electronic device ... 0

Driver Distraction:  Unrestrained animal 0

Driver Distraction:  Inattentive/lost in thou... 0

Driver Distraction:  Exterior distraction 0

Ran off road - straight 0

Lost control 1

Over correcting/over steering 0

Failure to signal intentions 0

Vehicle stopped on railroad tracks 0

Other:  Improper operation 0

Other:  Disregarded signs/road markings 0

Downhill runaway 0

Towing improperly 0

Equipment failure 0

Other:  Getting off/out of vehicle 0

Improper backing 0

Illegally parked/unattended 0

Operator inexperience 0

Unknown 3

Other:  No improper action 0

Ran traffic signal 2

Failed to yield to emergency vehicle 0

FTYROW:  Making right turn on red signal 1

FTYROW:  From yield sign 0

FTYROW:  From driveway 0

FTYROW:  To pedestrian 0

Drove around RR grade crossing gates 0

Crossed centerline (undivided) 0

Traveling wrong way or on wrong side of road 0

Driving too fast for conditions 0

Improper or erratic lane changing 0

Followed too close 3

Passing:  Where prohibited by signs/markings 0

Passing:  Through/around barrier 0

Made improper turn 0

Driver Distraction:  Talking on a hand-held d... 0

Driver Distraction:  Adjusting devices (radio... 0

Driver Distraction:  Passenger 0

Driver Distraction:  Reaching for object(s)/f... 0

Driver Distraction:  Other interior distracti... 0

Ran off road - right 1

Ran off road - left 0

Swerving/Evasive Action 0

Failed to keep in proper lane 0

Traveling on prohibited traffic way 0

Other:  Vision obstructed 0

Other:  Disregarded warning sign 0

Other:  Illegal off-road driving 0

Separation of units 0

Cargo/equipment loss or shift 0

Oversized load/vehicle 0

Failure to dim lights/have lights on 0

Improper starting 0

Driving less than the posted speed limit 0

Other 1

Not reported 0

18
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Time of Day/Day of Week

Day of Week
12 AM 

to 2 AM
2 AM to 

4 AM
4 AM to 

6 AM
6 AM to 

8 AM
8 AM to 

10 AM
10 AM 

to Noon
Noon to 

2 PM
2 PM to 

4 PM
4 PM to 

6 PM
6 PM to 

8 PM
8 PM to 

10 PM

10 PM 
to 12 

AM

Not 
reporte

d Total

Sunday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Monday 0 0 0 0 1 0 0 0 0 0 1 0 0 2

Tuesday 0 0 1 0 0 0 1 0 1 0 1 0 0 4

Wednesday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Thursday 0 0 2 1 0 0 1 0 1 0 0 0 0 5

Friday 0 0 0 0 0 1 0 2 0 2 0 0 0 5

Saturday 0 0 0 0 0 1 0 0 0 1 0 0 0 2

Total 0 0 3 1 1 2 2 2 2 3 2 0 0 18

Manner of Crash Collision

Non-collision (single vehicle) 3

Head-on (front to front) 0

Rear-end (front to rear) 6

Angle, oncoming left turn 6

Broadside (front to side) 2

Sideswipe, same direction 0

Sideswipe, opposite direction 0

Rear to rear 0

Rear to side 0

Not reported 0

Other 1

Unknown 0

18 Surface Conditions

Dry 13

Wet 3

Ice/frost 1

Snow 0

Slush 0

Mud, dirt 0

Water (standing or moving) 0

Sand 0

Oil 0

Gravel 0

Not reported 1

Other 0

Unknown 0

18

Fixed Object Struck

Bridge overhead structure 0

Bridge/bridge rail parapet 0

Ditch 0

Ground 0

Guardrail - face 0

Concrete traffic barrier (median or right sid... 0

Cable barrier 0

Utility pole/light support 0

Traffic signal support 0

Fire hydrant 0

Tree 0

Snow bank 0

Wall 0

Other fixed object 0

Bridge pier or support 0

Curb/island/raised median 1

Embankment 0

Culvert/pipe opening 0

Guardrail - end 0

Other traffic barrier 0

Impact attenuator/crash cushion 0

Traffic sign support 0

Other post/pole/support 0

Mailbox 0

Landscape/shrubbery 0

Fence 0

Building 0

None (no fixed object struck) 35

36
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Driver Age/Driver Gender

Driver Age - 5 year 
Bins Female Male

Not 
reported Unknown Total

< 14 0 0 0 0 0

= 14 0 0 0 0 0

= 15 0 0 0 0 0

= 16 0 0 0 0 0

= 17 2 1 0 0 3

= 18 0 0 0 0 0

= 19 1 2 0 0 3

= 20 1 0 0 0 1

>= 21 and <= 24 1 0 0 0 1

>= 25 and <= 29 1 7 0 0 8

>= 30 and <= 34 3 2 0 0 5

>= 35 and <= 39 2 0 0 0 2

>= 40 and <= 44 1 2 0 0 3

>= 45 and <= 49 1 0 0 0 1

>= 50 and <= 54 2 2 0 0 4

>= 55 and <= 59 1 0 0 0 1

>= 60 and <= 64 0 0 0 0 0

>= 65 and <= 69 0 0 0 0 0

>= 70 and <= 74 0 2 0 0 2

>= 75 and <= 79 0 1 0 0 1

>= 80 and <= 84 0 0 0 0 0

>= 85 and <= 89 0 0 0 0 0

>= 90 and <= 94 1 0 0 0 1

>= 95 0 0 0 0 0

Not reported 0 0 0 0 0

Unknown 0 0 0 0 0

Total 17 19 0 0 36

Alcohol Test Given

None 34

Blood 1

Urine 0

Breath 1

Vitreous 0

Refused 0

Not reported 0

36

Drug Test Given

None 35

Blood 1

Urine 0

Breath 0

Vitreous 0

Refused 0

Not reported 0

36

Drug Test Result

Negative 0

Cannabis 0

Central Nervous System depressants 0

Central Nervous System stimulants 0

Hallucinogens 0

Inhalants 0

Narcotic Analgesics 0

Dissociative Anesthetic (PCP) 0

Prescription Drug 0

Not reported 36

Other 0

36

Drug/Alcohol Related

Drug 0

Alcohol (< Statutory) 0

Alcohol (Statutory) 1

Drug/Alcohol (< Statutory) 0

Drug/Alcohol (Statutory) 0

Refused 0

Under Influence of Alcohol/Drugs/Medications 1

None Indicated 16

18
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Crash Severity - Annual

Crash Year Fatal Major Injury Minor Injury Possible/Unknown
Property Damage 

Only Total
2008 0 0 0 0 0 0

2009 0 0 0 0 0 0

2010 0 0 0 0 0 0

2011 0 0 0 0 0 0

2012 0 0 0 0 0 0

2013 0 0 0 1 2 3

2014 0 0 1 0 1 2

2015 0 0 0 0 0 0

2016 0 0 0 2 1 3

2017 0 1 1 1 7 10

2018 0 0 0 0 0 0

Total 0 1 2 4 11 18

Severity/Year
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Injury Status - Annual

Crash Year Fatal

Suspected 
serious/incapac

itating

Suspected 
minor/non-

incapacitating

Possible 
(complaint of 

pain/injury) Uninjured
Fatal, not 

crash-related Unknown Total

2008 0 0 0 0 0 0 0 0

2009 0 0 0 0 0 0 0 0

2010 0 0 0 0 0 0 0 0

2011 0 0 0 0 0 0 0 0

2012 0 0 0 0 0 0 0 0

2013 0 0 0 1 0 0 0 1

2014 0 0 1 0 0 0 0 1

2015 0 0 0 0 0 0 0 0

2016 0 0 0 2 0 0 0 2

2017 0 1 1 2 0 0 0 4

2018 0 0 0 0 0 0 0 0

Total 0 1 2 5 0 0 0 8

Injury Status/Year
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Jurisdiction: Statewide
Year: 2013, 2014, 2015, 2016, 2017
Map Selection: Yes
Filter: None

Meeting the following criteria

Analyst Information
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Memorandum 

To: Jon Resler, P.E., City Engineer Date: 8/6/18 

From: Mark Perington, P.E., PTOE 
Andrew Houchin, E.I. 

CC: Stephanie Sheetz, AICP, Community Development Director 

RE: Traffic History and Data Collection 
Greenhill Rd Corridor Traffic Study 
Cedar Falls, IA 
Snyder & Associates Project No.: 118.0463.01 
 

 
Introduction 
The City of Cedar Falls has requested that Snyder & Associates conduct a traffic study of the 
Greenhill Road corridor from Hudson Road to Cedar Heights Drive. The study area and 
intersections are shown in Figure 1. All the intersections on Greenhill Rd are included in the study 
other than the intersection with Iowa Highway 58 (IA 58) which is being studied separately by the 
Iowa DOT. The purpose of the study is to evaluate the current and future traffic demands for all 
modes of transportation in the Greenhill Rd corridor in order to develop short- and long-range 
plans for lane needs and intersection improvements. Other areas of focus for the study will be 
potential for traffic demand change due to new land use development, “complete streets” 
considerations, and appropriate traffic control for intersections such as traffic signalization or 
roundabouts. This memorandum summarizes the traffic history of the corridor and the traffic data 
collection completed for the purposes of this study. 

 
Figure 1. Study Area Intersections 
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Previous Studies 
A number of studies have previously been conducted regarding the Greenhill Rd corridor, 
intersections within it, or developments near it. The City provided the previous studies for 
informational purposes and to provide supplementary traffic history. Table 1 summarizes the 
studies including relevant data they collected and recommendations. 

Table 1. Summary of Previous Greenhill Rd Studies 
Year Company Study/Scope Relevant Data Relevant Recommendations 

2007 EarthTech 

Pinnacle Prairie 
Traffic Impact Study 
(TIS) 
(S Main St to Cedar 
Heights Dr) 

- Likely land uses 
- Area sizes 
- Peak hr counts 
- Daily counts 
- 2017 build-out 

forecasts 

- Signalize Prairie Pkwy 
- Consider signalizing Oster Pkwy or 

Rownd St (leaving the other unsignalized) 

2013 CGA Prairie Pkwy 
- Reviewed and 

approved use of 
2007 forecasts 

- 4-lane boulevard cross section for Prairie 
Pkwy 

2014 AECOM S Main St to Cedar 
Heights Dr 

- Peak hr counts 
- 2040 forecast 

- Signalize Prairie Pkwy when connected to 
Viking Rd 

- 1 add’l lane SB and WB at S Main St 
- Signalize Rownd St (no left turn lanes but 

monitor, design signal to allow future left 
turn lanes) 

- Monitor traffic as development continues 
- Maintain trail on north side and continue 

to complete trail on south side 

2017 Foth Sartori Hospital TIS 
(Hudson Rd to IA 58) 

- Peak hr counts 
- Development 

volumes 
- 2037 forecast 

- Signalize Ashworth Dr and Algonquin Dr 
when operations dictate 

- Left and shared thru/right lanes NB/SB 
and add left lanes EB/WB at Ashworth Dr 
and Algonquin Dr 

- Add NBR, EBL, EBR, and 2 WBL lanes 
at Hudson Rd 

- Storage lengths 

2017 Shive-
Hattery 

Kwik Star TIS and 
Fareway TIS (S Main 
St to Estate Dr) 

- Peak hr counts 
- 2038 forecast 

- Add SBL, SBR, and WBT to S Main St 
- Add SBL lane to Estate Dr 

Traffic History 
In addition to the peak hour counts and development volumes from previous traffic studies, the 
Iowa DOT has estimated annual average daily traffic (AADT), expressed in vehicles per day 
(veh/day), along the Greenhill Rd corridor every four years as part of their statewide count plan. 
The most recent year the Iowa DOT counted was 2017, but most of the intersections on the 
Greenhill Rd corridor were not counted during every cycle. Figure 2 shows the average AADT 
immediately east and west of IA 58 based on previous Iowa DOT traffic counts. 
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Figure 2. Historic AADT on Greenhill Rd from Iowa DOT counts 

Traffic volumes on the Greenhill Rd corridor steadily increased from the year 1997 to 2013 (about 
3 to 5 percent per year on average). However, there was a slight decrease in volumes east of IA 58 
between the year 2013 and 2014, and volumes appear to have leveled out from 2013 to 2017.  This 
indicates growth in the area may be slowing. There is an increase in 2018 that is discussed in the 
next section. Figure 3 shows the average AADT of cross street traffic from the year 1997 to 2017. 
Volumes on most of the cross streets show a slight increase from the year 1997 to 2017 (about 2 
to 3 percent per year on average) due to development in the surrounding area. Volumes on IA 58 
more than doubled from 1997 to 2005, but have remained around the same level since then.  

 
Figure 3. Historic AADT on Cross Streets across Greenhill Rd 
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Data Collection 
Traffic counts and speed data were collected on the Greenhill Rd corridor from May 9 through 
May 11, 2018. There were 13-hour turning movement counts conducted at ten intersections, a 
four-hour turning movement count at one intersection, and 48 hour road tube counts and speed 
data collected at three locations.  The four-hour turning movement count was at the Prairie Pkwy 
intersection as the result of an equipment error, but the count still included the PM peak hour. The 
count locations are summarized in Table 2 and the raw traffic counts are included in the appendix. 
Additionally, the City provided an AM and PM peak hour turning movement count at S Main St 
and Greenhill Rd from December 5, 2017. 

Table 2. Summary of Count Locations 
Location Count Type Date 
Hudson Rd Turning movement count May 9-10 
Algonquin Rd Turning movement count May 9-10 
Ashworth Rd Turning movement count May 9-10 
S Main St Turning movement count May 9-10 
Coneflower Pkwy/Estate Dr Turning movement count May 9-10 
Prairie Pkwy Turning movement count May 9 
Orchard Hill Dr Turning movement count May 10-11 
Oster Pkwy Turning movement count May 10-11 
Rownd St Turning movement count May 10-11 
Green Creek Rd Turning movement count May 10-11 
Cedar Heights Dr Turning movement count May 10-11 
Between Algonquin Rd & 
Ashworth Rd Road Tube May 9-11 

Between IA 58 & S Main St Road Tube May 9-11 
Between Oster Pkwy & 
Orchard Hill Dr Road Tube May 9-11 

 
Daily Traffic 
The annual average daily traffic (AADT) was estimated throughout the corridor from the turning 
movements or road tube counts. Figure 4 shows the estimated 2018 AADT on Greenhill Rd at 
intersections throughout the corridor compared with the 2017 AADT from the DOT. Volumes are 
significantly higher in 2018 compared to 2017, especially west of Prairie Pkwy. There were about 
2,500 to 4,000 additional vehicles per day west of Prairie Pkwy, and about 1,000 to 1,500 
additional vehicles per day east of Prairie Pkwy. There was not significant development in the last 
year that would lead to this additional volume. However, the existing major construction project 
limiting the capacity at the IA 58 and Viking Rd intersection to the south has likely contributed to 
additional traffic utilizing Greenhill Rd to avoid excessive delays, especially in peak hours.  
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Figure 4. AADT on Greenhill Rd by Location (2017 vs. 2018) 

The daily traffic volumes observed on the cross streets in the counts are also elevated from the 
recent DOT counts. This is likely associated with the construction at the IA 58 and Viking Rd 
intersection as well. The cross street AADTs for the intersections which were counted for this 
study are provided in Table 3 along with the DOT AADTs for the most recent year the DOT 
counted that intersection. 

Table 3. Side Street AADTs (veh/day) 
 Snyder & Associates Iowa DOT 

Side Street N Approach S Approach Year N Approach S Approach 
Hudson Rd 14,393 17,149 2017 13,421 15,600 

Algonquin Rd - 2,638 - - - 
Ashworth Rd - 2,179 - - - 

IA 58 - - 2017 22,544 22,746 
S Main St 8,347 3,993 2017 7,987 3,628 

Coneflower 
Pkwy/Estate Dr 475 608 - - - 

Prairie Pkwy 1,045 9,100 - - - 
Orchard Hill Dr 2,117 59 - - - 

Oster Pkwy 622 554 - - - 
Rownd St 5,473 1,272 - - - 

Green Creek Rd - 362 - - - 
Cedar Heights Dr - - 2017 6,018 9,477 
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Traffic Mix 
In general, minor arterials such as Greenhill Rd are expected to have about 2 percent truck 
traffic. The daily truck traffic percentage on Greenhill Rd corridor is about 6 percent west of IA 
58 and 3 percent east of IA 58. The daily truck volumes range from 200 to 650 trucks per day 
(total of both directions) depending on location, with the higher volumes closer to IA 58 and 
west of IA 58.  Similar to total volumes this vehicle mix may be impacted due to the IA 58 & 
Viking construction. 
 
Peak Hour Traffic 
In addition to examining the total daily traffic, peak hour volumes traffic patterns were also 
evaluated at intersections throughout the Greenhill Rd corridor. It should be noted that some of 
these traffic patterns might have been affected by the construction on IA 58 and Viking Rd. 
Some of the general observations related to the peak hour traffic along the corridor include: 

 AM Peak 
o Time: 7:15 – 8:15 AM 
o Directionality:  55-60% EB west of Prairie Pkwy. 55% WB between Prairie Pkwy 

and Orchard Hill Dr. 50-55% EB east of Orchard Hill Dr. 
o Volumes: 350 - 650 veh/hr in the peak direction (700 – 1,100 veh/hr total of both 

direction).  
o Peak hour factor (PHF): Ranges from 0.78 – 0.91 
o Traffic Mix: 4-6% trucks west of IA 58 and 2-3% trucks east of IA 58. 

 
 PM Peak 

o Time: 4:30 – 5:30 PM 
o Directionality: Balanced west of S Main St. 55% WB between S Main St and  

Prairie Pkwy. Balanced between Prairie Pkwy and Rownd St. 55% WB east of 
Rownd St. 

o Volumes: 550 - 750 veh/hr in the peak direction (1,100 – 1,500 veh/hr total of 
both direction). 

o Peak hour factor (PHF):  Ranges from 0.93-0.99. 
o Traffic Mix: 3-4% trucks west of IA 58 and 1% trucks east of IA 58 

Speed Data 
In addition to supplementary counts, the road tubes were also used to collect speed data at three 
locations along the Greenhill Rd Corridor. A summary of the speed statistics is provided in 
Table 4. A complete summary of the road tube data is included in the appendix. The speed limit 
throughout the corridor is consistent at 45 mph posted. In general, the speed data indicates a 
large portion of drivers currently exceed the speed limit (as high as 87% WB between Oster 
Pkwy and Orchard Hill Dr).  However this is also associated with the roadway characteristics of 
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good access control, relatively straight horizontal alignment, intersection spacing, and generally 
more capacity currently than demand, other than limitations at a few signalized intersections 
during peak hours. 

Table 4. Road tube speed data summary 
  Eastbound Westbound 

Location Speed Limit 
(mph) 

Average 
(mph) 

85th %-ile 
(mph) 

Average 
(mph) 

85th %-ile 
(mph) 

Between Algonquin Rd & 
Ashworth Rd 45 51 57 48 55 

Between IA 68 & 
S Main St 45 42 47 45 50 

Between Oster Pkwy & 
Orchard Hill Dr 45 46 52 51 58 

 
Travel Time Data 
The travel time data was collected using a GPS device on May 9-10, 2018. That GPS data was 
then processed using the software PC- Travel. Data was collected from 7:30-9:00 AM, 10:30-
12:00 PM, and 4:30-6:00 PM. The data collection method involved driving at the speed limit and 
with the general flow of traffic whenever possible and avoiding stopping in queues for turning 
vehicles when it is safe to do so. The length of these runs are consistent with each other during 
each peak hour. Results for each peak hour period are summarized in Table 5 as well as detailed 
below.  “Delay” in this data is defined as time spent traveling under five mph or stopped. 
 

 AM Peak - 7:30-9:00 AM 
o Five travel time runs were collected in each direction (EB and WB). 
o The average travel time was 6 minutes and 43 seconds EB and 6 minutes 32 

seconds WB. 
o Rownd St caused the most delay EB (other than the starting intersection of 

Hudson Rd) with an average of 20 seconds. 
o Hudson Rd caused the most delay WB (other than the starting intersection of 

Cedar Heights Dr and the non-study intersection of IA 58) with an average of 28 
seconds. 
 

 Midday Peak - 10:30-12:00 PM 
o Five travel time runs were collected in each direction (EB and WB). 
o The average travel time was 6 minutes and 31 seconds EB and 6 minutes WB. 
o Cedar Heights caused the most delay EB (other than the starting intersection of 

Hudson Rd and the non-study intersection of IA 58) with an average of 33 
seconds. 

o Hudson Rd caused the most delay WB with an average of 42 seconds. 
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 PM Peak - 4:30-6:00 PM 
o Five travel time runs were collected in each direction (EB and WB). 
o The average travel time was 7 minutes and 16 seconds EB and 5 minutes 55 

seconds WB. 
o Cedar Heights Dr caused the most delay EB (other than the starting intersection of 

Hudson Rd and the non-study intersection of IA 58) with an average of 44 
seconds. 

o Hudson Rd caused the most delay WB with an average of 36 seconds. 

Table 5. Travel Time Summary 

Peak Direction 
Average 

Travel Time 
(Sec) 

Average 
Total Delay 

(sec) 

Average 
Number of 

Stops 

Average Speed 
(mph)* 

AM EB 403 156 3.4 27 
WB 392 149 3.6 28 

Midday EB 391 145 3.6 28 
WB 360 113 2.8 31 

PM EB 437 191 3.2 25 
WB 355 121 2.6 30 

* - Includes time spent stopped 
 
General Observations 

While driving through the corridor for the travel time runs, several observations were made 
about the operations of the corridor: 

 During the AM and PM peak hour, vehicles turning eastbound left to northbound Main St 
from Greenhill Rd form a queue past the storage lane in to the eastbound through lane. 

 Presence of heavy vehicles, trucks, is greater west of IA 58. 
 Noticeable increase in pedestrian traffic at the Main Street intersection during the AM 

and PM peak hour periods. 
 Hudson Rd was the most common stop in all of the travel time runs. 
 Side street queues at unsignalized intersections along the corridor were short. 
 Overall, there were relatively few stops at study intersections between Hudson Rd and 

Cedar Heights Dr. 
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Appendix 
 Turning Movement Counts 
 Road Tube Counts 
 Road Tube Speed Data 
 Travel Time Reports 
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File Name : 13hr_Greenhill_Hudson_tmc_2018-05-09
Site Code : 
Start Date : 5/9/2018
Page No : 1

Greenhill Rd & Hudson Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Groups Printed- Cars+ - Heavy Vehicles
Hudson Rd

SB
Greenhill Rd

WB
Hudson Rd

NB
Greenhill Rd

EB
Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

06:00 AM 12 33 0 0 45 24 3 5 0 32 1 8 23 0 32 2 6 1 0 9 118
06:15 AM 21 42 2 1 66 30 2 5 0 37 1 26 32 0 59 4 9 2 0 15 177
06:30 AM 25 54 3 1 83 45 5 5 0 55 0 21 44 0 65 1 18 1 2 22 225
06:45 AM 34 108 2 0 144 60 6 6 0 72 1 44 49 1 95 7 11 2 0 20 331

Total 92 237 7 2 338 159 16 21 0 196 3 99 148 1 251 14 44 6 2 66 851

07:00 AM 23 89 0 0 112 56 2 15 0 73 0 61 53 0 114 6 7 1 1 15 314
07:15 AM 24 106 2 0 132 61 5 18 0 84 0 124 75 0 199 11 9 1 0 21 436
07:30 AM 34 107 5 0 146 76 7 25 0 108 5 112 82 0 199 13 19 6 1 39 492
07:45 AM 27 149 4 0 180 96 8 19 0 123 5 95 84 0 184 13 29 1 0 43 530

Total 108 451 11 0 570 289 22 77 0 388 10 392 294 0 696 43 64 9 2 118 1772

08:00 AM 34 93 8 0 135 61 7 27 0 95 4 81 51 0 136 8 18 5 1 32 398
08:15 AM 38 100 2 0 140 66 1 24 0 91 2 68 73 0 143 42 15 5 0 62 436
08:30 AM 43 85 7 0 135 63 6 19 0 88 3 72 65 0 140 10 14 3 0 27 390
08:45 AM 49 77 9 0 135 68 6 23 0 97 5 61 43 0 109 9 22 3 0 34 375

Total 164 355 26 0 545 258 20 93 0 371 14 282 232 0 528 69 69 16 1 155 1599

09:00 AM 20 77 9 0 106 47 3 30 0 80 3 66 51 0 120 7 13 2 0 22 328
09:15 AM 17 53 5 0 75 44 3 18 0 65 2 61 38 0 101 8 8 2 0 18 259
09:30 AM 22 53 10 0 85 50 9 22 0 81 4 55 33 0 92 6 10 5 0 21 279
09:45 AM 30 71 6 0 107 42 9 22 0 73 2 54 33 0 89 13 8 4 0 25 294

Total 89 254 30 0 373 183 24 92 0 299 11 236 155 0 402 34 39 13 0 86 1160

10:00 AM 25 70 6 1 102 39 5 20 0 64 0 59 37 0 96 8 11 1 0 20 282
10:15 AM 31 70 9 1 111 40 5 23 0 68 3 50 44 0 97 2 15 2 1 20 296
10:30 AM 24 60 6 0 90 42 9 23 0 74 4 53 37 0 94 6 16 5 0 27 285
10:45 AM 34 71 8 0 113 44 9 28 0 81 0 56 42 0 98 9 14 4 0 27 319

Total 114 271 29 2 416 165 28 94 0 287 7 218 160 0 385 25 56 12 1 94 1182

11:00 AM 37 70 4 0 111 39 7 29 0 75 6 90 43 0 139 4 11 4 0 19 344
11:15 AM 27 83 10 0 120 59 15 21 0 95 7 79 50 0 136 12 16 4 0 32 383
11:30 AM 33 81 14 0 128 47 3 19 0 69 2 84 54 0 140 5 11 7 0 23 360
11:45 AM 26 83 12 0 121 47 4 46 1 98 3 106 64 0 173 14 11 1 0 26 418

Total 123 317 40 0 480 192 29 115 1 337 18 359 211 0 588 35 49 16 0 100 1505

12:00 PM 28 97 11 0 136 64 3 30 0 97 5 102 100 0 207 9 10 10 0 29 469
12:15 PM 38 118 9 0 165 48 11 27 0 86 5 75 68 0 148 5 16 6 0 27 426
12:30 PM 31 116 11 0 158 70 7 25 0 102 4 84 43 0 131 10 2 8 0 20 411
12:45 PM 35 94 8 0 137 62 9 40 0 111 3 75 50 0 128 12 14 3 0 29 405

Total 132 425 39 0 596 244 30 122 0 396 17 336 261 0 614 36 42 27 0 105 1711

01:00 PM 32 94 16 0 142 55 10 31 0 96 1 79 47 0 127 6 12 5 0 23 388
01:15 PM 33 103 14 0 150 70 12 25 0 107 4 85 39 0 128 10 7 3 0 20 405
01:30 PM 29 108 6 0 143 65 6 35 0 106 8 94 44 0 146 11 13 7 0 31 426
01:45 PM 31 78 14 0 123 57 9 29 0 95 5 79 47 0 131 11 12 4 1 28 377

Total 125 383 50 0 558 247 37 120 0 404 18 337 177 0 532 38 44 19 1 102 1596

02:00 PM 23 98 10 0 131 87 6 21 0 114 4 114 49 0 167 14 13 3 0 30 442
02:15 PM 38 94 9 0 141 69 17 37 0 123 4 85 79 0 168 12 7 4 0 23 455
02:30 PM 29 118 8 0 155 65 12 39 0 116 3 102 62 0 167 13 9 6 0 28 466
02:45 PM 38 91 10 0 139 65 9 28 0 102 3 112 55 0 170 5 14 6 0 25 436

Total 128 401 37 0 566 286 44 125 0 455 14 413 245 0 672 44 43 19 0 106 1799

03:00 PM 31 109 8 0 148 59 10 37 0 106 2 97 74 0 173 7 18 3 0 28 455
03:15 PM 36 136 13 0 185 76 14 48 0 138 4 108 78 0 190 4 9 2 0 15 528
03:30 PM 36 118 13 0 167 83 10 44 0 137 5 134 86 0 225 11 15 3 0 29 558
03:45 PM 32 99 11 0 142 77 16 47 0 140 9 117 69 0 195 12 17 6 0 35 512

Total 135 462 45 0 642 295 50 176 0 521 20 456 307 0 783 34 59 14 0 107 2053

04:00 PM 39 106 13 0 158 61 19 33 0 113 3 146 109 0 258 8 12 1 0 21 550
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File Name : 13hr_Greenhill_Hudson_tmc_2018-05-09
Site Code : 
Start Date : 5/9/2018
Page No : 2

Greenhill Rd & Hudson Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Groups Printed- Cars+ - Heavy Vehicles
Hudson Rd

SB
Greenhill Rd

WB
Hudson Rd

NB
Greenhill Rd

EB
Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

04:15 PM 38 110 14 0 162 93 16 43 0 152 4 128 89 0 221 9 23 4 0 36 571
04:30 PM 40 150 7 0 197 63 16 47 0 126 1 154 97 0 252 10 14 2 0 26 601
04:45 PM 36 128 15 0 179 93 19 52 0 164 3 142 101 0 246 16 15 2 0 33 622

Total 153 494 49 0 696 310 70 175 0 555 11 570 396 0 977 43 64 9 0 116 2344

05:00 PM 37 102 11 0 150 87 21 41 0 149 7 149 100 0 256 11 20 2 0 33 588
05:15 PM 31 117 9 0 157 87 13 43 0 143 6 196 95 0 297 7 14 3 0 24 621
05:30 PM 36 112 7 0 155 63 9 37 0 109 5 135 70 0 210 11 15 11 1 38 512
05:45 PM 36 94 8 0 138 56 13 43 0 112 3 110 79 0 192 7 13 2 0 22 464

Total 140 425 35 0 600 293 56 164 0 513 21 590 344 0 955 36 62 18 1 117 2185

06:00 PM 32 62 5 0 99 50 16 38 0 104 3 99 39 0 141 2 14 4 0 20 364
06:15 PM 29 64 6 0 99 54 14 15 0 83 7 79 53 0 139 13 12 2 0 27 348
06:30 PM 15 57 10 0 82 42 13 36 1 92 2 77 38 0 117 7 16 2 0 25 316
06:45 PM 19 71 6 0 96 36 11 28 0 75 4 81 30 0 115 17 6 3 0 26 312

Total 95 254 27 0 376 182 54 117 1 354 16 336 160 0 512 39 48 11 0 98 1340

Grand Total 1598 4729 425 4 6756 3103 480 1491 2 5076 180 4624 3090 1 7895 490 683 189 8 1370 21097
Apprch % 23.7 70 6.3 0.1  61.1 9.5 29.4 0  2.3 58.6 39.1 0  35.8 49.9 13.8 0.6   

Total % 7.6 22.4 2 0 32 14.7 2.3 7.1 0 24.1 0.9 21.9 14.6 0 37.4 2.3 3.2 0.9 0 6.5
Cars+ 1567 4577 409 3 6556 2823 466 1448 2 4739 163 4500 2777 1 7441 473 673 169 7 1322 20058

% Cars+ 98.1 96.8 96.2 75 97 91 97.1 97.1 100 93.4 90.6 97.3 89.9 100 94.2 96.5 98.5 89.4 87.5 96.5 95.1
Heavy Vehicles 31 152 16 1 200 280 14 43 0 337 17 124 313 0 454 17 10 20 1 48 1039
% Heavy Vehicles 1.9 3.2 3.8 25 3 9 2.9 2.9 0 6.6 9.4 2.7 10.1 0 5.8 3.5 1.5 10.6 12.5 3.5 4.9
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Greenhill Rd & Hudson Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01
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File Name : 13hr_Greenhill_Hudson_tmc_2018-05-09
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Greenhill Rd & Hudson Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Hudson Rd
SB

Greenhill Rd
WB

Hudson Rd
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 09:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 24 106 2 0 132 61 5 18 0 84 0 124 75 0 199 11 9 1 0 21 436
07:30 AM 34 107 5 0 146 76 7 25 0 108 5 112 82 0 199 13 19 6 1 39 492
07:45 AM 27 149 4 0 180 96 8 19 0 123 5 95 84 0 184 13 29 1 0 43 530
08:00 AM 34 93 8 0 135 61 7 27 0 95 4 81 51 0 136 8 18 5 1 32 398

Total Volume 119 455 19 0 593 294 27 89 0 410 14 412 292 0 718 45 75 13 2 135 1856
% App. Total 20.1 76.7 3.2 0  71.7 6.6 21.7 0  1.9 57.4 40.7 0  33.3 55.6 9.6 1.5   

PHF .875 .763 .594 .000 .824 .766 .844 .824 .000 .833 .700 .831 .869 .000 .902 .865 .647 .542 .500 .785 .875
Cars+ 115 445 17 0 577 281 24 86 0 391 14 401 269 0 684 45 75 12 1 133 1785

% Cars+ 96.6 97.8 89.5 0 97.3 95.6 88.9 96.6 0 95.4 100 97.3 92.1 0 95.3 100 100 92.3 50.0 98.5 96.2
Heavy Vehicles 4 10 2 0 16 13 3 3 0 19 0 11 23 0 34 0 0 1 1 2 71
% Heavy Vehicles 3.4 2.2 10.5 0 2.7 4.4 11.1 3.4 0 4.6 0 2.7 7.9 0 4.7 0 0 7.7 50.0 1.5 3.8
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Greenhill Rd & Hudson Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Hudson Rd
SB

Greenhill Rd
WB

Hudson Rd
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 10:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:45 AM

11:45 AM 26 83 12 0 121 47 4 46 1 98 3 106 64 0 173 14 11 1 0 26 418
12:00 PM 28 97 11 0 136 64 3 30 0 97 5 102 100 0 207 9 10 10 0 29 469
12:15 PM 38 118 9 0 165 48 11 27 0 86 5 75 68 0 148 5 16 6 0 27 426
12:30 PM 31 116 11 0 158 70 7 25 0 102 4 84 43 0 131 10 2 8 0 20 411

Total Volume 123 414 43 0 580 229 25 128 1 383 17 367 275 0 659 38 39 25 0 102 1724
% App. Total 21.2 71.4 7.4 0  59.8 6.5 33.4 0.3  2.6 55.7 41.7 0  37.3 38.2 24.5 0   

PHF .809 .877 .896 .000 .879 .818 .568 .696 .250 .939 .850 .866 .688 .000 .796 .679 .609 .625 .000 .879 .919
Cars+ 121 398 41 0 560 212 24 124 1 361 15 357 243 0 615 35 38 20 0 93 1629

% Cars+ 98.4 96.1 95.3 0 96.6 92.6 96.0 96.9 100 94.3 88.2 97.3 88.4 0 93.3 92.1 97.4 80.0 0 91.2 94.5
Heavy Vehicles 2 16 2 0 20 17 1 4 0 22 2 10 32 0 44 3 1 5 0 9 95
% Heavy Vehicles 1.6 3.9 4.7 0 3.4 7.4 4.0 3.1 0 5.7 11.8 2.7 11.6 0 6.7 7.9 2.6 20.0 0 8.8 5.5
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Greenhill Rd & Hudson Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Hudson Rd
SB

Greenhill Rd
WB

Hudson Rd
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 02:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 40 150 7 0 197 63 16 47 0 126 1 154 97 0 252 10 14 2 0 26 601
04:45 PM 36 128 15 0 179 93 19 52 0 164 3 142 101 0 246 16 15 2 0 33 622
05:00 PM 37 102 11 0 150 87 21 41 0 149 7 149 100 0 256 11 20 2 0 33 588
05:15 PM 31 117 9 0 157 87 13 43 0 143 6 196 95 0 297 7 14 3 0 24 621

Total Volume 144 497 42 0 683 330 69 183 0 582 17 641 393 0 1051 44 63 9 0 116 2432
% App. Total 21.1 72.8 6.1 0  56.7 11.9 31.4 0  1.6 61 37.4 0  37.9 54.3 7.8 0   

PHF .900 .828 .700 .000 .867 .887 .821 .880 .000 .887 .607 .818 .973 .000 .885 .688 .788 .750 .000 .879 .977
Cars+ 142 487 41 0 670 313 68 180 0 561 17 636 375 0 1028 44 63 9 0 116 2375

% Cars+ 98.6 98.0 97.6 0 98.1 94.8 98.6 98.4 0 96.4 100 99.2 95.4 0 97.8 100 100 100 0 100 97.7
Heavy Vehicles 2 10 1 0 13 17 1 3 0 21 0 5 18 0 23 0 0 0 0 0 57
% Heavy Vehicles 1.4 2.0 2.4 0 1.9 5.2 1.4 1.6 0 3.6 0 0.8 4.6 0 2.2 0 0 0 0 0 2.3
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File Name : 13hr_Greenhill_Algonquin_tmc_2018-05-09
Site Code : 
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Greenhill Rd & Algonquin Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Groups Printed- Cars+ - Heavy Vehicles
Algonquin Rd

SB
Greenhill Rd

WB
Algonquin Rd

NB
Greenhill Rd

EB
Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

06:00 AM 0 0 0 0 0 6 28 0 0 34 5 0 6 0 11 0 35 7 0 42 87
06:15 AM 0 0 0 0 0 4 41 0 0 45 10 0 5 0 15 0 58 7 0 65 125
06:30 AM 0 0 0 0 0 4 47 0 0 51 4 0 5 0 9 0 91 7 0 98 158
06:45 AM 0 0 0 0 0 11 70 0 0 81 6 0 8 2 16 0 83 9 0 92 189

Total 0 0 0 0 0 25 186 0 0 211 25 0 24 2 51 0 267 30 0 297 559

07:00 AM 0 0 0 0 0 15 65 0 0 80 9 0 16 0 25 0 66 9 0 75 180
07:15 AM 0 0 1 0 1 6 81 0 0 87 9 0 6 0 15 0 113 9 0 122 225
07:30 AM 0 0 0 0 0 8 113 0 0 121 10 0 13 0 23 0 120 14 0 134 278
07:45 AM 0 0 0 0 0 8 106 0 0 114 8 0 11 0 19 1 130 8 0 139 272

Total 0 0 1 0 1 37 365 0 0 402 36 0 46 0 82 1 429 40 0 470 955

08:00 AM 0 0 0 0 0 13 74 0 0 87 14 0 8 0 22 0 93 7 0 100 209
08:15 AM 0 0 0 0 0 15 87 0 0 102 6 0 14 0 20 0 113 13 0 126 248
08:30 AM 0 0 0 0 0 11 80 0 0 91 17 0 11 0 28 0 111 10 0 121 240
08:45 AM 0 0 0 0 0 12 88 0 0 100 8 0 5 0 13 0 101 12 0 113 226

Total 0 0 0 0 0 51 329 0 0 380 45 0 38 0 83 0 418 42 0 460 923

09:00 AM 0 0 1 0 1 7 69 0 0 76 7 1 7 0 15 0 69 7 0 76 168
09:15 AM 0 0 0 0 0 16 53 0 0 69 11 0 3 0 14 0 53 5 0 58 141
09:30 AM 0 0 0 0 0 10 56 0 0 66 16 0 6 0 22 0 60 7 0 67 155
09:45 AM 0 0 0 0 0 11 75 0 0 86 6 0 12 0 18 0 66 5 0 71 175

Total 0 0 1 0 1 44 253 0 0 297 40 1 28 0 69 0 248 24 0 272 639

10:00 AM 0 0 0 0 0 6 49 0 0 55 13 0 11 0 24 0 70 12 0 82 161
10:15 AM 0 0 0 0 0 8 62 0 0 70 10 0 12 0 22 0 73 10 0 83 175
10:30 AM 0 0 0 0 0 7 71 0 0 78 5 0 9 0 14 0 70 14 0 84 176
10:45 AM 0 0 0 0 0 15 71 0 0 86 10 0 8 0 18 0 77 9 0 86 190

Total 0 0 0 0 0 36 253 0 0 289 38 0 40 0 78 0 290 45 0 335 702

11:00 AM 0 0 0 0 0 15 63 0 0 78 10 0 10 0 20 0 82 15 0 97 195
11:15 AM 0 0 0 0 0 5 84 0 0 89 15 0 18 0 33 0 82 14 0 96 218
11:30 AM 0 0 0 0 0 14 61 0 0 75 6 0 9 1 16 0 84 12 0 96 187
11:45 AM 0 0 0 0 0 18 84 0 0 102 17 0 12 0 29 0 90 19 0 109 240

Total 0 0 0 0 0 52 292 0 0 344 48 0 49 1 98 0 338 60 0 398 840

12:00 PM 0 0 0 0 0 13 79 0 0 92 17 0 14 0 31 0 96 33 0 129 252
12:15 PM 0 0 0 0 0 12 88 0 0 100 15 0 17 0 32 0 99 15 0 114 246
12:30 PM 0 0 0 0 0 19 67 0 0 86 9 0 18 0 27 0 75 11 0 86 199
12:45 PM 0 0 0 0 0 12 94 0 0 106 19 0 14 0 33 0 90 12 0 102 241

Total 0 0 0 0 0 56 328 0 0 384 60 0 63 0 123 0 360 71 0 431 938

01:00 PM 0 0 0 0 0 8 92 0 0 100 9 1 6 0 16 0 69 9 0 78 194
01:15 PM 0 0 0 0 0 21 95 0 0 116 17 0 9 0 26 0 64 18 0 82 224
01:30 PM 0 0 0 0 0 15 93 0 0 108 18 0 19 0 37 0 75 7 0 82 227
01:45 PM 0 0 0 0 0 15 80 0 0 95 9 0 7 0 16 0 92 10 0 102 213

Total 0 0 0 0 0 59 360 0 0 419 53 1 41 0 95 0 300 44 0 344 858

02:00 PM 0 0 0 0 0 12 115 0 0 127 8 0 14 0 22 0 84 12 0 96 245
02:15 PM 0 0 0 0 0 17 112 0 0 129 11 1 11 0 23 0 115 13 0 128 280
02:30 PM 0 0 0 0 0 16 92 0 0 108 16 0 11 0 27 0 90 13 0 103 238
02:45 PM 0 0 0 0 0 15 91 0 0 106 11 0 12 0 23 0 92 15 0 107 236

Total 0 0 0 0 0 60 410 0 0 470 46 1 48 0 95 0 381 53 0 434 999

03:00 PM 0 0 0 0 0 25 95 0 0 120 16 0 9 0 25 0 108 14 0 122 267
03:15 PM 0 0 0 0 0 12 129 0 0 141 12 0 11 0 23 0 105 13 0 118 282
03:30 PM 0 0 0 0 0 23 127 0 0 150 11 0 14 0 25 0 139 12 0 151 326
03:45 PM 0 0 0 0 0 11 128 0 0 139 13 0 14 0 27 0 108 13 0 121 287

Total 0 0 0 0 0 71 479 0 0 550 52 0 48 0 100 0 460 52 0 512 1162

04:00 PM 0 0 0 0 0 17 125 0 0 142 7 0 20 0 27 0 153 17 0 170 339
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File Name : 13hr_Greenhill_Algonquin_tmc_2018-05-09
Site Code : 
Start Date : 5/9/2018
Page No : 2

Greenhill Rd & Algonquin Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Groups Printed- Cars+ - Heavy Vehicles
Algonquin Rd

SB
Greenhill Rd

WB
Algonquin Rd

NB
Greenhill Rd

EB
Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

04:15 PM 0 0 0 0 0 13 138 0 0 151 8 0 16 0 24 0 137 11 0 148 323
04:30 PM 0 0 0 0 0 24 127 0 0 151 12 0 15 0 27 0 137 17 0 154 332
04:45 PM 0 0 0 0 0 15 146 0 0 161 14 0 26 0 40 0 147 9 0 156 357

Total 0 0 0 0 0 69 536 0 0 605 41 0 77 0 118 0 574 54 0 628 1351

05:00 PM 0 0 0 0 0 15 146 0 0 161 10 0 24 0 34 0 138 14 0 152 347
05:15 PM 0 0 0 0 0 14 124 0 0 138 14 0 20 0 34 0 128 7 0 135 307
05:30 PM 0 0 0 0 0 14 107 0 0 121 6 0 8 0 14 0 118 10 0 128 263
05:45 PM 0 0 0 0 0 10 90 0 0 100 8 0 13 0 21 0 102 18 0 120 241

Total 0 0 0 0 0 53 467 0 0 520 38 0 65 0 103 0 486 49 0 535 1158

06:00 PM 0 0 0 0 0 17 96 0 0 113 13 0 14 0 27 0 81 14 0 95 235
06:15 PM 0 0 0 0 0 13 69 0 0 82 12 0 9 0 21 0 81 12 0 93 196
06:30 PM 0 0 0 0 0 9 82 0 0 91 13 0 8 0 21 0 65 5 0 70 182
06:45 PM 0 0 0 0 0 8 57 0 0 65 12 0 6 0 18 0 53 14 0 67 150

Total 0 0 0 0 0 47 304 0 0 351 50 0 37 0 87 0 280 45 0 325 763

Grand Total 0 0 2 0 2 660 4562 0 0 5222 572 3 604 3 1182 1 4831 609 0 5441 11847
Apprch % 0 0 100 0  12.6 87.4 0 0  48.4 0.3 51.1 0.3  0 88.8 11.2 0   

Total % 0 0 0 0 0 5.6 38.5 0 0 44.1 4.8 0 5.1 0 10 0 40.8 5.1 0 45.9
Cars+ 0 0 2 0 2 649 4247 0 0 4896 560 3 600 3 1166 1 4491 595 0 5087 11151

% Cars+ 0 0 100 0 100 98.3 93.1 0 0 93.8 97.9 100 99.3 100 98.6 100 93 97.7 0 93.5 94.1
Heavy Vehicles 0 0 0 0 0 11 315 0 0 326 12 0 4 0 16 0 340 14 0 354 696
% Heavy Vehicles 0 0 0 0 0 1.7 6.9 0 0 6.2 2.1 0 0.7 0 1.4 0 7 2.3 0 6.5 5.9
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Greenhill Rd & Algonquin Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01
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File Name : 13hr_Greenhill_Algonquin_tmc_2018-05-09
Site Code : 
Start Date : 5/9/2018
Page No : 4

Greenhill Rd & Algonquin Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Algonquin Rd
SB

Greenhill Rd
WB

Algonquin Rd
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 09:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 0 0 0 0 0 8 113 0 0 121 10 0 13 0 23 0 120 14 0 134 278
07:45 AM 0 0 0 0 0 8 106 0 0 114 8 0 11 0 19 1 130 8 0 139 272
08:00 AM 0 0 0 0 0 13 74 0 0 87 14 0 8 0 22 0 93 7 0 100 209
08:15 AM 0 0 0 0 0 15 87 0 0 102 6 0 14 0 20 0 113 13 0 126 248

Total Volume 0 0 0 0 0 44 380 0 0 424 38 0 46 0 84 1 456 42 0 499 1007
% App. Total 0 0 0 0  10.4 89.6 0 0  45.2 0 54.8 0  0.2 91.4 8.4 0   

PHF .000 .000 .000 .000 .000 .733 .841 .000 .000 .876 .679 .000 .821 .000 .913 .250 .877 .750 .000 .897 .906
Cars+ 0 0 0 0 0 43 360 0 0 403 35 0 44 0 79 1 428 41 0 470 952

% Cars+ 0 0 0 0 0 97.7 94.7 0 0 95.0 92.1 0 95.7 0 94.0 100 93.9 97.6 0 94.2 94.5
Heavy Vehicles 0 0 0 0 0 1 20 0 0 21 3 0 2 0 5 0 28 1 0 29 55
% Heavy Vehicles 0 0 0 0 0 2.3 5.3 0 0 5.0 7.9 0 4.3 0 6.0 0 6.1 2.4 0 5.8 5.5
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File Name : 13hr_Greenhill_Algonquin_tmc_2018-05-09
Site Code : 
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Greenhill Rd & Algonquin Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Algonquin Rd
SB

Greenhill Rd
WB

Algonquin Rd
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 10:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:00 PM

12:00 PM 0 0 0 0 0 13 79 0 0 92 17 0 14 0 31 0 96 33 0 129 252
12:15 PM 0 0 0 0 0 12 88 0 0 100 15 0 17 0 32 0 99 15 0 114 246
12:30 PM 0 0 0 0 0 19 67 0 0 86 9 0 18 0 27 0 75 11 0 86 199
12:45 PM 0 0 0 0 0 12 94 0 0 106 19 0 14 0 33 0 90 12 0 102 241

Total Volume 0 0 0 0 0 56 328 0 0 384 60 0 63 0 123 0 360 71 0 431 938
% App. Total 0 0 0 0  14.6 85.4 0 0  48.8 0 51.2 0  0 83.5 16.5 0   

PHF .000 .000 .000 .000 .000 .737 .872 .000 .000 .906 .789 .000 .875 .000 .932 .000 .909 .538 .000 .835 .931
Cars+ 0 0 0 0 0 54 306 0 0 360 59 0 63 0 122 0 330 70 0 400 882

% Cars+ 0 0 0 0 0 96.4 93.3 0 0 93.8 98.3 0 100 0 99.2 0 91.7 98.6 0 92.8 94.0
Heavy Vehicles 0 0 0 0 0 2 22 0 0 24 1 0 0 0 1 0 30 1 0 31 56
% Heavy Vehicles 0 0 0 0 0 3.6 6.7 0 0 6.3 1.7 0 0 0 0.8 0 8.3 1.4 0 7.2 6.0
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File Name : 13hr_Greenhill_Algonquin_tmc_2018-05-09
Site Code : 
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Greenhill Rd & Algonquin Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Algonquin Rd
SB

Greenhill Rd
WB

Algonquin Rd
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 02:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 0 0 0 0 0 13 138 0 0 151 8 0 16 0 24 0 137 11 0 148 323
04:30 PM 0 0 0 0 0 24 127 0 0 151 12 0 15 0 27 0 137 17 0 154 332
04:45 PM 0 0 0 0 0 15 146 0 0 161 14 0 26 0 40 0 147 9 0 156 357
05:00 PM 0 0 0 0 0 15 146 0 0 161 10 0 24 0 34 0 138 14 0 152 347

Total Volume 0 0 0 0 0 67 557 0 0 624 44 0 81 0 125 0 559 51 0 610 1359
% App. Total 0 0 0 0  10.7 89.3 0 0  35.2 0 64.8 0  0 91.6 8.4 0   

PHF .000 .000 .000 .000 .000 .698 .954 .000 .000 .969 .786 .000 .779 .000 .781 .000 .951 .750 .000 .978 .952
Cars+ 0 0 0 0 0 67 537 0 0 604 43 0 81 0 124 0 537 51 0 588 1316

% Cars+ 0 0 0 0 0 100 96.4 0 0 96.8 97.7 0 100 0 99.2 0 96.1 100 0 96.4 96.8
Heavy Vehicles 0 0 0 0 0 0 20 0 0 20 1 0 0 0 1 0 22 0 0 22 43
% Heavy Vehicles 0 0 0 0 0 0 3.6 0 0 3.2 2.3 0 0 0 0.8 0 3.9 0 0 3.6 3.2
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File Name : 13hr_Greenhill_Ashworth_tmc_2018-05-09
Site Code : 
Start Date : 5/9/2018
Page No : 1

Greenhill Rd & Ashworth Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Groups Printed- Cars+ - Heavy Vehicles
Ashworth Rd

SB
Greenhill Rd

WB
Ashworth Rd

NB
Greenhill Rd

EB
Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

06:00 AM 0 0 0 0 0 4 33 0 0 37 1 0 10 0 11 0 40 1 0 41 89
06:15 AM 0 0 0 0 0 7 45 0 0 52 1 0 19 0 20 0 60 0 0 60 132
06:30 AM 0 0 0 0 0 10 52 0 0 62 0 0 23 0 23 0 91 0 0 91 176
06:45 AM 0 0 0 0 0 11 79 0 0 90 1 0 31 0 32 0 91 1 0 92 214

Total 0 0 0 0 0 32 209 0 0 241 3 0 83 0 86 0 282 2 0 284 611

07:00 AM 0 0 0 0 0 6 81 0 0 87 2 0 42 0 44 0 85 0 0 85 216
07:15 AM 0 0 0 0 0 5 85 0 0 90 3 0 38 0 41 0 118 0 0 118 249
07:30 AM 0 0 0 0 0 12 116 0 0 128 1 0 48 0 49 0 130 0 0 130 307
07:45 AM 0 0 0 0 0 9 109 0 0 118 3 0 49 0 52 0 139 0 0 139 309

Total 0 0 0 0 0 32 391 0 0 423 9 0 177 0 186 0 472 0 0 472 1081

08:00 AM 0 0 0 0 0 8 83 0 0 91 2 0 34 0 36 0 99 1 0 100 227
08:15 AM 0 0 0 0 0 9 94 0 0 103 2 0 29 0 31 0 124 1 0 125 259
08:30 AM 0 0 0 0 0 7 84 0 0 91 3 0 22 0 25 0 118 0 0 118 234
08:45 AM 0 0 0 0 0 9 101 0 0 110 0 0 20 0 20 0 105 1 0 106 236

Total 0 0 0 0 0 33 362 0 0 395 7 0 105 0 112 0 446 3 0 449 956

09:00 AM 0 0 0 0 0 6 76 0 0 82 0 0 8 0 8 0 77 0 0 77 167
09:15 AM 0 0 0 0 0 4 65 0 0 69 2 0 9 0 11 0 54 2 0 56 136
09:30 AM 0 0 0 0 0 4 66 0 0 70 0 0 9 0 9 0 64 1 0 65 144
09:45 AM 0 0 0 0 0 8 85 0 0 93 1 0 8 0 9 0 78 0 0 78 180

Total 0 0 0 0 0 22 292 0 0 314 3 0 34 0 37 0 273 3 0 276 627

10:00 AM 0 0 0 0 0 11 53 0 0 64 1 0 13 0 14 0 80 0 0 80 158
10:15 AM 0 0 0 0 0 7 69 0 0 76 1 0 7 0 8 0 84 0 0 84 168
10:30 AM 0 0 0 0 0 14 82 0 0 96 1 0 6 0 7 0 75 0 0 75 178
10:45 AM 0 0 0 0 0 7 76 0 0 83 0 0 14 0 14 0 86 1 0 87 184

Total 0 0 0 0 0 39 280 0 0 319 3 0 40 0 43 0 325 1 0 326 688

11:00 AM 0 0 0 0 0 9 77 0 1 87 2 0 13 0 15 0 87 2 0 89 191
11:15 AM 0 0 0 0 0 18 89 0 0 107 0 0 13 0 13 0 97 0 0 97 217
11:30 AM 0 0 0 0 0 20 75 0 0 95 4 0 15 1 20 0 95 1 1 97 212
11:45 AM 0 0 0 0 0 13 103 0 0 116 2 0 17 0 19 0 101 0 0 101 236

Total 0 0 0 0 0 60 344 0 1 405 8 0 58 1 67 0 380 3 1 384 856

12:00 PM 0 0 0 0 0 25 83 0 0 108 5 0 9 0 14 0 111 0 0 111 233
12:15 PM 0 0 0 0 0 12 99 0 0 111 0 0 20 0 20 0 116 2 0 118 249
12:30 PM 0 0 0 0 0 11 85 0 0 96 2 0 14 0 16 0 87 1 0 88 200
12:45 PM 0 0 0 0 0 17 106 0 0 123 3 0 27 0 30 0 101 5 0 106 259

Total 0 0 0 0 0 65 373 0 0 438 10 0 70 0 80 0 415 8 0 423 941

01:00 PM 0 0 0 0 0 15 99 0 0 114 4 0 11 0 15 0 75 2 0 77 206
01:15 PM 0 0 0 0 0 17 111 0 0 128 1 0 20 0 21 0 72 1 0 73 222
01:30 PM 0 0 0 0 0 9 110 0 0 119 1 0 11 0 12 0 91 0 0 91 222
01:45 PM 0 0 0 0 0 8 54 0 0 62 0 0 11 0 11 0 48 0 0 48 121

Total 0 0 0 0 0 49 374 0 0 423 6 0 53 0 59 0 286 3 0 289 771

02:00 PM 0 0 0 0 0 14 127 0 0 141 0 0 10 0 10 0 95 2 0 97 248
02:15 PM 0 0 0 0 0 15 122 0 0 137 3 0 10 0 13 0 120 0 0 120 270
02:30 PM 0 0 0 0 0 19 114 0 0 133 0 0 11 0 11 0 101 3 0 104 248
02:45 PM 0 0 0 0 0 17 107 0 0 124 1 0 18 0 19 0 103 3 0 106 249

Total 0 0 0 0 0 65 470 0 0 535 4 0 49 0 53 0 419 8 0 427 1015

03:00 PM 0 0 0 0 0 15 116 0 0 131 1 0 13 0 14 0 116 2 0 118 263
03:15 PM 0 0 0 0 0 30 134 0 0 164 4 0 23 0 27 0 110 5 0 115 306
03:30 PM 0 0 0 0 0 18 144 0 0 162 2 0 12 0 14 0 154 1 0 155 331
03:45 PM 0 0 0 0 0 29 140 0 0 169 1 0 14 0 15 0 116 2 0 118 302

Total 0 0 0 0 0 92 534 0 0 626 8 0 62 0 70 0 496 10 0 506 1202

04:00 PM 0 0 0 0 0 26 139 0 0 165 1 0 26 0 27 0 173 1 0 174 366

Turning Movement Count Summary

282



File Name : 13hr_Greenhill_Ashworth_tmc_2018-05-09
Site Code : 
Start Date : 5/9/2018
Page No : 2

Greenhill Rd & Ashworth Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Groups Printed- Cars+ - Heavy Vehicles
Ashworth Rd

SB
Greenhill Rd

WB
Ashworth Rd

NB
Greenhill Rd

EB
Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

04:15 PM 0 0 0 0 0 38 142 0 0 180 2 0 27 0 29 0 150 0 0 150 359
04:30 PM 0 0 0 0 0 47 156 0 0 203 2 0 21 0 23 0 144 3 0 147 373
04:45 PM 0 0 0 0 0 34 155 0 0 189 1 0 35 0 36 0 169 2 0 171 396

Total 0 0 0 0 0 145 592 0 0 737 6 0 109 0 115 0 636 6 0 642 1494

05:00 PM 0 0 0 0 0 32 154 0 0 186 1 0 34 0 35 0 163 2 0 165 386
05:15 PM 0 0 0 0 0 39 135 0 0 174 3 0 21 0 24 0 145 4 0 149 347
05:30 PM 0 0 0 0 0 42 122 0 0 164 2 0 22 0 24 0 121 2 0 123 311
05:45 PM 0 0 0 0 0 28 102 0 0 130 3 0 21 0 24 0 117 4 0 121 275

Total 0 0 0 0 0 141 513 0 0 654 9 0 98 0 107 0 546 12 0 558 1319

06:00 PM 0 0 0 0 0 28 107 0 0 135 0 0 22 0 22 0 91 1 0 92 249
06:15 PM 0 0 0 0 0 21 82 0 0 103 1 0 25 0 26 0 88 1 0 89 218
06:30 PM 0 0 0 0 0 20 88 0 0 108 2 0 10 0 12 0 68 5 0 73 193
06:45 PM 0 0 0 0 0 20 64 0 0 84 0 0 18 0 18 0 55 0 0 55 157

Total 0 0 0 0 0 89 341 0 0 430 3 0 75 0 78 0 302 7 0 309 817

Grand Total 0 0 0 0 0 864 5075 0 1 5940 79 0 1013 1 1093 0 5278 66 1 5345 12378
Apprch % 0 0 0 0  14.5 85.4 0 0  7.2 0 92.7 0.1  0 98.7 1.2 0   

Total % 0 0 0 0 0 7 41 0 0 48 0.6 0 8.2 0 8.8 0 42.6 0.5 0 43.2
Cars+ 0 0 0 0 0 853 4756 0 1 5610 76 0 997 1 1074 0 4932 65 1 4998 11682

% Cars+ 0 0 0 0 0 98.7 93.7 0 100 94.4 96.2 0 98.4 100 98.3 0 93.4 98.5 100 93.5 94.4
Heavy Vehicles 0 0 0 0 0 11 319 0 0 330 3 0 16 0 19 0 346 1 0 347 696
% Heavy Vehicles 0 0 0 0 0 1.3 6.3 0 0 5.6 3.8 0 1.6 0 1.7 0 6.6 1.5 0 6.5 5.6
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Greenhill Rd & Ashworth Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01
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File Name : 13hr_Greenhill_Ashworth_tmc_2018-05-09
Site Code : 
Start Date : 5/9/2018
Page No : 4

Greenhill Rd & Ashworth Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Ashworth Rd
SB

Greenhill Rd
WB

Ashworth Rd
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 09:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 0 0 0 0 0 12 116 0 0 128 1 0 48 0 49 0 130 0 0 130 307
07:45 AM 0 0 0 0 0 9 109 0 0 118 3 0 49 0 52 0 139 0 0 139 309
08:00 AM 0 0 0 0 0 8 83 0 0 91 2 0 34 0 36 0 99 1 0 100 227
08:15 AM 0 0 0 0 0 9 94 0 0 103 2 0 29 0 31 0 124 1 0 125 259

Total Volume 0 0 0 0 0 38 402 0 0 440 8 0 160 0 168 0 492 2 0 494 1102
% App. Total 0 0 0 0  8.6 91.4 0 0  4.8 0 95.2 0  0 99.6 0.4 0   

PHF .000 .000 .000 .000 .000 .792 .866 .000 .000 .859 .667 .000 .816 .000 .808 .000 .885 .500 .000 .888 .892
Cars+ 0 0 0 0 0 36 381 0 0 417 8 0 160 0 168 0 461 2 0 463 1048

% Cars+ 0 0 0 0 0 94.7 94.8 0 0 94.8 100 0 100 0 100 0 93.7 100 0 93.7 95.1
Heavy Vehicles 0 0 0 0 0 2 21 0 0 23 0 0 0 0 0 0 31 0 0 31 54
% Heavy Vehicles 0 0 0 0 0 5.3 5.2 0 0 5.2 0 0 0 0 0 0 6.3 0 0 6.3 4.9
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File Name : 13hr_Greenhill_Ashworth_tmc_2018-05-09
Site Code : 
Start Date : 5/9/2018
Page No : 5

Greenhill Rd & Ashworth Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Ashworth Rd
SB

Greenhill Rd
WB

Ashworth Rd
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 10:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:00 PM

12:00 PM 0 0 0 0 0 25 83 0 0 108 5 0 9 0 14 0 111 0 0 111 233
12:15 PM 0 0 0 0 0 12 99 0 0 111 0 0 20 0 20 0 116 2 0 118 249
12:30 PM 0 0 0 0 0 11 85 0 0 96 2 0 14 0 16 0 87 1 0 88 200
12:45 PM 0 0 0 0 0 17 106 0 0 123 3 0 27 0 30 0 101 5 0 106 259

Total Volume 0 0 0 0 0 65 373 0 0 438 10 0 70 0 80 0 415 8 0 423 941
% App. Total 0 0 0 0  14.8 85.2 0 0  12.5 0 87.5 0  0 98.1 1.9 0   

PHF .000 .000 .000 .000 .000 .650 .880 .000 .000 .890 .500 .000 .648 .000 .667 .000 .894 .400 .000 .896 .908
Cars+ 0 0 0 0 0 64 344 0 0 408 10 0 67 0 77 0 385 8 0 393 878

% Cars+ 0 0 0 0 0 98.5 92.2 0 0 93.2 100 0 95.7 0 96.3 0 92.8 100 0 92.9 93.3
Heavy Vehicles 0 0 0 0 0 1 29 0 0 30 0 0 3 0 3 0 30 0 0 30 63
% Heavy Vehicles 0 0 0 0 0 1.5 7.8 0 0 6.8 0 0 4.3 0 3.8 0 7.2 0 0 7.1 6.7
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File Name : 13hr_Greenhill_Ashworth_tmc_2018-05-09
Site Code : 
Start Date : 5/9/2018
Page No : 6

Greenhill Rd & Ashworth Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Ashworth Rd
SB

Greenhill Rd
WB

Ashworth Rd
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 02:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 0 0 0 0 0 38 142 0 0 180 2 0 27 0 29 0 150 0 0 150 359
04:30 PM 0 0 0 0 0 47 156 0 0 203 2 0 21 0 23 0 144 3 0 147 373
04:45 PM 0 0 0 0 0 34 155 0 0 189 1 0 35 0 36 0 169 2 0 171 396
05:00 PM 0 0 0 0 0 32 154 0 0 186 1 0 34 0 35 0 163 2 0 165 386

Total Volume 0 0 0 0 0 151 607 0 0 758 6 0 117 0 123 0 626 7 0 633 1514
% App. Total 0 0 0 0  19.9 80.1 0 0  4.9 0 95.1 0  0 98.9 1.1 0   

PHF .000 .000 .000 .000 .000 .803 .973 .000 .000 .933 .750 .000 .836 .000 .854 .000 .926 .583 .000 .925 .956
Cars+ 0 0 0 0 0 150 587 0 0 737 6 0 117 0 123 0 603 7 0 610 1470

% Cars+ 0 0 0 0 0 99.3 96.7 0 0 97.2 100 0 100 0 100 0 96.3 100 0 96.4 97.1
Heavy Vehicles 0 0 0 0 0 1 20 0 0 21 0 0 0 0 0 0 23 0 0 23 44
% Heavy Vehicles 0 0 0 0 0 0.7 3.3 0 0 2.8 0 0 0 0 0 0 3.7 0 0 3.6 2.9
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File Name : 13hr_Greenhill_Mainst_tmc_2018-05-09
Site Code : 
Start Date : 5/9/2018
Page No : 1

Greenhill Rd & Main St
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Groups Printed- Cars+ - Heavy Vehicles
Main St

SB
Greenhill Rd

WB
Main St

NB
Greenhill Rd

EB
Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

06:00 AM 4 3 9 0 16 2 16 9 2 29 2 2 3 0 7 9 19 5 0 33 85
06:15 AM 13 4 11 0 28 2 27 6 0 35 10 1 2 0 13 4 39 6 0 49 125
06:30 AM 14 8 20 0 42 2 31 8 0 41 10 6 9 0 25 7 60 9 1 77 185
06:45 AM 19 5 24 0 48 7 43 20 0 70 12 12 7 0 31 11 85 11 0 107 256

Total 50 20 64 0 134 13 117 43 2 175 34 21 21 0 76 31 203 31 1 266 651

07:00 AM 24 8 30 0 62 4 45 30 0 79 18 7 10 0 35 15 45 7 1 68 244
07:15 AM 25 3 22 0 50 2 43 32 0 77 23 17 13 1 54 28 68 7 0 103 284
07:30 AM 36 18 32 0 86 8 65 40 0 113 17 23 13 0 53 31 83 21 0 135 387
07:45 AM 30 12 39 0 81 4 66 39 0 109 21 24 10 0 55 26 106 28 0 160 405

Total 115 41 123 0 279 18 219 141 0 378 79 71 46 1 197 100 302 63 1 466 1320

08:00 AM 31 11 39 0 81 2 52 27 0 81 10 11 8 0 29 30 81 12 0 123 314
08:15 AM 31 16 28 0 75 8 50 34 0 92 8 18 9 0 35 35 86 20 2 143 345
08:30 AM 29 15 25 1 70 7 56 26 0 89 10 20 9 0 39 47 81 9 0 137 335
08:45 AM 48 13 21 0 82 3 53 30 0 86 15 18 10 2 45 22 82 15 0 119 332

Total 139 55 113 1 308 20 211 117 0 348 43 67 36 2 148 134 330 56 2 522 1326

09:00 AM 24 15 16 0 55 5 45 26 0 76 13 17 13 0 43 17 70 20 0 107 281
09:15 AM 34 7 19 0 60 2 40 22 0 64 12 2 4 0 18 18 46 9 0 73 215
09:30 AM 30 11 20 0 61 2 44 36 0 82 12 6 9 0 27 20 63 7 0 90 260
09:45 AM 25 8 10 0 43 3 55 38 0 96 10 14 5 0 29 19 56 13 0 88 256

Total 113 41 65 0 219 12 184 122 0 318 47 39 31 0 117 74 235 49 0 358 1012

10:00 AM 27 6 12 0 45 6 34 23 0 63 9 16 4 0 29 28 55 10 0 93 230
10:15 AM 30 13 10 0 53 5 56 29 0 90 7 11 6 0 24 21 62 4 0 87 254
10:30 AM 28 11 21 0 60 5 55 24 0 84 12 8 6 0 26 19 54 14 0 87 257
10:45 AM 28 10 19 0 57 7 59 44 0 110 13 11 13 0 37 26 70 16 0 112 316

Total 113 40 62 0 215 23 204 120 0 347 41 46 29 0 116 94 241 44 0 379 1057

11:00 AM 32 15 10 0 57 7 65 52 0 124 12 12 10 0 34 32 72 18 0 122 337
11:15 AM 26 10 29 0 65 9 70 42 0 121 15 18 4 0 37 25 69 16 0 110 333
11:30 AM 29 9 28 0 66 5 56 50 0 111 14 14 6 0 34 37 81 16 0 134 345
11:45 AM 24 8 24 0 56 14 75 41 1 131 13 14 11 0 38 26 73 15 0 114 339

Total 111 42 91 0 244 35 266 185 1 487 54 58 31 0 143 120 295 65 0 480 1354

12:00 PM 26 18 22 1 67 14 62 39 0 115 12 12 9 0 33 34 89 18 0 141 356
12:15 PM 21 15 16 0 52 5 68 43 0 116 13 8 7 0 28 26 92 25 0 143 339
12:30 PM 22 12 20 0 54 11 71 37 0 119 13 12 8 1 34 24 75 14 0 113 320
12:45 PM 31 9 24 0 64 10 73 37 0 120 21 12 12 0 45 19 88 22 0 129 358

Total 100 54 82 1 237 40 274 156 0 470 59 44 36 1 140 103 344 79 0 526 1373

01:00 PM 25 10 9 0 44 10 76 34 0 120 14 6 15 1 36 28 90 22 0 140 340
01:15 PM 25 14 15 0 54 16 87 35 0 138 9 12 3 0 24 19 71 16 0 106 322
01:30 PM 35 11 16 0 62 8 67 57 0 132 13 10 6 0 29 12 80 19 0 111 334
01:45 PM 31 13 16 0 60 12 74 37 0 123 12 16 7 2 37 18 70 17 0 105 325

Total 116 48 56 0 220 46 304 163 0 513 48 44 31 3 126 77 311 74 0 462 1321

02:00 PM 33 12 15 1 61 8 59 54 1 122 14 12 14 0 40 25 77 20 0 122 345
02:15 PM 42 17 32 0 91 6 68 52 0 126 15 16 4 0 35 27 90 16 1 134 386
02:30 PM 41 13 33 0 87 11 82 66 0 159 14 17 6 0 37 19 81 12 0 112 395
02:45 PM 34 13 30 0 77 13 92 46 0 151 13 26 7 0 46 20 87 17 0 124 398

Total 150 55 110 1 316 38 301 218 1 558 56 71 31 0 158 91 335 65 1 492 1524

03:00 PM 47 29 31 1 108 9 88 56 0 153 7 10 11 0 28 21 88 20 0 129 418
03:15 PM 48 21 25 0 94 13 94 58 0 165 21 15 9 0 45 30 93 16 0 139 443
03:30 PM 40 20 24 0 84 14 111 53 0 178 33 18 10 0 61 25 110 17 0 152 475
03:45 PM 49 14 29 0 92 7 103 58 0 168 12 15 7 0 34 27 100 14 0 141 435

Total 184 84 109 1 378 43 396 225 0 664 73 58 37 0 168 103 391 67 0 561 1771

04:00 PM 43 10 32 0 85 5 97 64 0 166 11 17 11 0 39 25 111 23 0 159 449
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File Name : 13hr_Greenhill_Mainst_tmc_2018-05-09
Site Code : 
Start Date : 5/9/2018
Page No : 2

Greenhill Rd & Main St
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Groups Printed- Cars+ - Heavy Vehicles
Main St

SB
Greenhill Rd

WB
Main St

NB
Greenhill Rd

EB
Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

04:15 PM 44 21 39 0 104 8 107 65 0 180 16 21 9 0 46 26 114 19 0 159 489
04:30 PM 46 17 31 0 94 12 124 66 0 202 19 21 14 0 54 18 112 28 0 158 508
04:45 PM 48 21 32 0 101 10 100 69 2 181 19 21 14 0 54 35 131 25 0 191 527

Total 181 69 134 0 384 35 428 264 2 729 65 80 48 0 193 104 468 95 0 667 1973

05:00 PM 34 20 50 0 104 8 123 62 0 193 15 15 11 0 41 19 112 21 0 152 490
05:15 PM 49 14 38 1 102 8 99 51 0 158 16 10 13 0 39 43 96 14 0 153 452
05:30 PM 28 19 39 0 86 13 72 53 0 138 15 31 9 0 55 34 71 21 0 126 405
05:45 PM 35 23 32 0 90 4 63 50 0 117 8 19 4 0 31 34 85 11 0 130 368

Total 146 76 159 1 382 33 357 216 0 606 54 75 37 0 166 130 364 67 0 561 1715

06:00 PM 45 6 32 0 83 7 55 46 0 108 9 9 13 0 31 46 59 12 0 117 339
06:15 PM 42 13 28 0 83 4 54 42 0 100 15 15 9 0 39 27 70 11 0 108 330
06:30 PM 24 16 30 0 70 5 52 48 0 105 7 4 4 0 15 23 54 12 0 89 279
06:45 PM 30 10 13 1 54 8 52 41 0 101 9 11 8 0 28 27 41 12 0 80 263

Total 141 45 103 1 290 24 213 177 0 414 40 39 34 0 113 123 224 47 0 394 1211

Grand Total 1659 670 1271 6 3606 380 3474 2147 6 6007 693 713 448 7 1861 1284 4043 802 5 6134 17608
Apprch % 46 18.6 35.2 0.2  6.3 57.8 35.7 0.1  37.2 38.3 24.1 0.4  20.9 65.9 13.1 0.1   

Total % 9.4 3.8 7.2 0 20.5 2.2 19.7 12.2 0 34.1 3.9 4 2.5 0 10.6 7.3 23 4.6 0 34.8
Cars+ 1644 652 1249 6 3551 372 3337 2132 6 5847 656 697 440 7 1800 1262 3929 759 5 5955 17153

% Cars+ 99.1 97.3 98.3 100 98.5 97.9 96.1 99.3 100 97.3 94.7 97.8 98.2 100 96.7 98.3 97.2 94.6 100 97.1 97.4
Heavy Vehicles 15 18 22 0 55 8 137 15 0 160 37 16 8 0 61 22 114 43 0 179 455
% Heavy Vehicles 0.9 2.7 1.7 0 1.5 2.1 3.9 0.7 0 2.7 5.3 2.2 1.8 0 3.3 1.7 2.8 5.4 0 2.9 2.6
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File Name : 13hr_Greenhill_Mainst_tmc_2018-05-09
Site Code : 
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Page No : 3

Greenhill Rd & Main St
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01
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File Name : 13hr_Greenhill_Mainst_tmc_2018-05-09
Site Code : 
Start Date : 5/9/2018
Page No : 4

Greenhill Rd & Main St
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Main St
SB

Greenhill Rd
WB

Main St
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 09:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 36 18 32 0 86 8 65 40 0 113 17 23 13 0 53 31 83 21 0 135 387
07:45 AM 30 12 39 0 81 4 66 39 0 109 21 24 10 0 55 26 106 28 0 160 405
08:00 AM 31 11 39 0 81 2 52 27 0 81 10 11 8 0 29 30 81 12 0 123 314
08:15 AM 31 16 28 0 75 8 50 34 0 92 8 18 9 0 35 35 86 20 2 143 345

Total Volume 128 57 138 0 323 22 233 140 0 395 56 76 40 0 172 122 356 81 2 561 1451
% App. Total 39.6 17.6 42.7 0  5.6 59 35.4 0  32.6 44.2 23.3 0  21.7 63.5 14.4 0.4   

PHF .889 .792 .885 .000 .939 .688 .883 .875 .000 .874 .667 .792 .769 .000 .782 .871 .840 .723 .250 .877 .896
Cars+ 126 54 135 0 315 21 225 139 0 385 55 73 40 0 168 118 347 77 2 544 1412

% Cars+ 98.4 94.7 97.8 0 97.5 95.5 96.6 99.3 0 97.5 98.2 96.1 100 0 97.7 96.7 97.5 95.1 100 97.0 97.3
Heavy Vehicles 2 3 3 0 8 1 8 1 0 10 1 3 0 0 4 4 9 4 0 17 39
% Heavy Vehicles 1.6 5.3 2.2 0 2.5 4.5 3.4 0.7 0 2.5 1.8 3.9 0 0 2.3 3.3 2.5 4.9 0 3.0 2.7
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File Name : 13hr_Greenhill_Mainst_tmc_2018-05-09
Site Code : 
Start Date : 5/9/2018
Page No : 5

Greenhill Rd & Main St
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Main St
SB

Greenhill Rd
WB

Main St
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 10:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:30 AM

11:30 AM 29 9 28 0 66 5 56 50 0 111 14 14 6 0 34 37 81 16 0 134 345
11:45 AM 24 8 24 0 56 14 75 41 1 131 13 14 11 0 38 26 73 15 0 114 339
12:00 PM 26 18 22 1 67 14 62 39 0 115 12 12 9 0 33 34 89 18 0 141 356
12:15 PM 21 15 16 0 52 5 68 43 0 116 13 8 7 0 28 26 92 25 0 143 339

Total Volume 100 50 90 1 241 38 261 173 1 473 52 48 33 0 133 123 335 74 0 532 1379
% App. Total 41.5 20.7 37.3 0.4  8 55.2 36.6 0.2  39.1 36.1 24.8 0  23.1 63 13.9 0   

PHF .862 .694 .804 .250 .899 .679 .870 .865 .250 .903 .929 .857 .750 .000 .875 .831 .910 .740 .000 .930 .968
Cars+ 99 50 88 1 238 38 246 172 1 457 46 47 32 0 125 122 328 69 0 519 1339

% Cars+ 99.0 100 97.8 100 98.8 100 94.3 99.4 100 96.6 88.5 97.9 97.0 0 94.0 99.2 97.9 93.2 0 97.6 97.1
Heavy Vehicles 1 0 2 0 3 0 15 1 0 16 6 1 1 0 8 1 7 5 0 13 40
% Heavy Vehicles 1.0 0 2.2 0 1.2 0 5.7 0.6 0 3.4 11.5 2.1 3.0 0 6.0 0.8 2.1 6.8 0 2.4 2.9
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File Name : 13hr_Greenhill_Mainst_tmc_2018-05-09
Site Code : 
Start Date : 5/9/2018
Page No : 6

Greenhill Rd & Main St
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Main St
SB

Greenhill Rd
WB

Main St
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 02:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 44 21 39 0 104 8 107 65 0 180 16 21 9 0 46 26 114 19 0 159 489
04:30 PM 46 17 31 0 94 12 124 66 0 202 19 21 14 0 54 18 112 28 0 158 508
04:45 PM 48 21 32 0 101 10 100 69 2 181 19 21 14 0 54 35 131 25 0 191 527
05:00 PM 34 20 50 0 104 8 123 62 0 193 15 15 11 0 41 19 112 21 0 152 490

Total Volume 172 79 152 0 403 38 454 262 2 756 69 78 48 0 195 98 469 93 0 660 2014
% App. Total 42.7 19.6 37.7 0  5 60.1 34.7 0.3  35.4 40 24.6 0  14.8 71.1 14.1 0   

PHF .896 .940 .760 .000 .969 .792 .915 .949 .250 .936 .908 .929 .857 .000 .903 .700 .895 .830 .000 .864 .955
Cars+ 172 78 151 0 401 38 444 262 2 746 68 75 47 0 190 97 463 92 0 652 1989

% Cars+ 100 98.7 99.3 0 99.5 100 97.8 100 100 98.7 98.6 96.2 97.9 0 97.4 99.0 98.7 98.9 0 98.8 98.8
Heavy Vehicles 0 1 1 0 2 0 10 0 0 10 1 3 1 0 5 1 6 1 0 8 25
% Heavy Vehicles 0 1.3 0.7 0 0.5 0 2.2 0 0 1.3 1.4 3.8 2.1 0 2.6 1.0 1.3 1.1 0 1.2 1.2
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File Name : 13hr_Greenhill_Estate_tmc_2018-05-09
Site Code : 
Start Date : 5/9/2018
Page No : 1

Greenhill Rd & Estate Pkwy
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Groups Printed- Cars+ - Heavy Vehicles
Estate Pkwy

SB
Greenhill Rd

WB
Estate Pkwy

NB
Greenhill Rd

EB
Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

06:00 AM 1 0 1 0 2 1 30 0 0 31 0 0 0 0 0 0 53 1 0 54 87
06:15 AM 0 0 1 0 1 0 45 0 0 45 1 0 1 0 2 0 84 0 0 84 132
06:30 AM 1 0 3 0 4 0 39 0 0 39 0 0 0 0 0 0 80 1 0 81 124
06:45 AM 0 0 3 1 4 2 62 0 0 64 0 0 0 1 1 1 111 1 1 114 183

Total 2 0 8 1 11 3 176 0 0 179 1 0 1 1 3 1 328 3 1 333 526

07:00 AM 2 0 2 1 5 1 79 0 0 80 1 0 0 1 2 0 76 1 0 77 164
07:15 AM 1 0 2 0 3 2 79 1 0 82 2 0 0 0 2 1 104 1 0 106 193
07:30 AM 2 0 5 0 7 2 104 1 0 107 0 0 3 0 3 0 125 3 0 128 245
07:45 AM 2 0 6 0 8 8 105 0 0 113 0 0 1 0 1 2 146 1 0 149 271

Total 7 0 15 1 23 13 367 2 0 382 3 0 4 1 8 3 451 6 0 460 873

08:00 AM 0 0 6 2 8 5 70 0 2 77 2 0 1 0 3 2 113 3 1 119 207
08:15 AM 0 0 1 0 1 5 93 0 0 98 3 0 5 0 8 4 115 4 0 123 230
08:30 AM 2 0 2 1 5 1 83 0 0 84 1 0 1 0 2 2 121 0 0 123 214
08:45 AM 1 0 3 0 4 3 77 0 0 80 1 0 1 2 4 3 134 2 0 139 227

Total 3 0 12 3 18 14 323 0 2 339 7 0 8 2 17 11 483 9 1 504 878

09:00 AM 2 0 1 1 4 1 73 0 0 74 1 0 3 1 5 0 124 1 0 125 208
09:15 AM 0 0 3 2 5 3 61 1 0 65 1 0 2 0 3 2 82 2 0 86 159
09:30 AM 1 0 1 1 3 2 77 0 0 79 3 0 2 0 5 2 93 3 0 98 185
09:45 AM 1 0 2 0 3 3 95 2 2 102 2 0 3 1 6 2 83 2 0 87 198

Total 4 0 7 4 15 9 306 3 2 320 7 0 10 2 19 6 382 8 0 396 750

10:00 AM 1 0 2 0 3 0 52 2 1 55 4 0 3 0 7 2 80 2 0 84 149
10:15 AM 1 0 1 0 2 2 92 1 0 95 3 0 6 0 9 1 93 2 0 96 202
10:30 AM 0 1 0 0 1 3 83 0 0 86 4 0 5 0 9 1 86 0 0 87 183
10:45 AM 0 0 3 1 4 4 92 0 0 96 6 0 3 1 10 2 106 4 0 112 222

Total 2 1 6 1 10 9 319 3 1 332 17 0 17 1 35 6 365 8 0 379 756

11:00 AM 0 0 4 0 4 4 117 0 0 121 7 0 5 0 12 2 111 1 0 114 251
11:15 AM 1 0 2 0 3 4 112 0 0 116 4 0 5 0 9 2 96 2 0 100 228
11:30 AM 1 1 3 1 6 2 106 0 0 108 4 0 4 0 8 3 114 0 0 117 239
11:45 AM 1 0 3 0 4 1 115 1 1 118 4 3 4 0 11 3 105 0 0 108 241

Total 3 1 12 1 17 11 450 1 1 463 19 3 18 0 40 10 426 3 0 439 959

12:00 PM 2 0 6 2 10 1 102 1 0 104 6 0 9 0 15 8 115 1 0 124 253
12:15 PM 1 0 3 0 4 5 107 0 0 112 4 0 3 0 7 4 116 4 0 124 247
12:30 PM 2 0 4 0 6 4 105 1 0 110 6 0 4 1 11 2 99 1 0 102 229
12:45 PM 2 0 6 0 8 4 107 0 0 111 3 0 3 0 6 3 126 6 0 135 260

Total 7 0 19 2 28 14 421 2 0 437 19 0 19 1 39 17 456 12 0 485 989

01:00 PM 0 0 1 0 1 4 120 1 0 125 3 1 7 1 12 4 115 6 0 125 263
01:15 PM 1 0 3 0 4 4 125 0 0 129 2 1 3 1 7 3 94 2 0 99 239
01:30 PM 1 1 4 0 6 6 123 2 0 131 2 0 3 0 5 2 123 0 0 125 267
01:45 PM 3 1 4 0 8 4 119 1 0 124 0 0 2 0 2 1 109 3 0 113 247

Total 5 2 12 0 19 18 487 4 0 509 7 2 15 2 26 10 441 11 0 462 1016

02:00 PM 1 0 3 0 4 2 118 3 0 123 6 0 4 2 12 3 114 2 0 119 258
02:15 PM 1 0 1 0 2 4 121 2 0 127 4 0 4 2 10 7 101 3 0 111 250
02:30 PM 1 0 3 1 5 6 116 1 0 123 3 1 3 0 7 4 92 3 0 99 234
02:45 PM 0 0 1 0 1 3 139 1 0 143 9 0 6 0 15 4 94 3 0 101 260

Total 3 0 8 1 12 15 494 7 0 516 22 1 17 4 44 18 401 11 0 430 1002

03:00 PM 1 0 4 0 5 2 145 1 0 148 1 0 8 0 9 0 150 0 0 150 312
03:15 PM 0 0 6 0 6 3 158 0 0 161 3 0 2 0 5 5 139 3 0 147 319
03:30 PM 1 1 0 0 2 9 170 2 1 182 2 0 7 0 9 4 157 1 0 162 355
03:45 PM 0 0 0 0 0 1 165 0 0 166 1 0 4 0 5 7 148 4 0 159 330

Total 2 1 10 0 13 15 638 3 1 657 7 0 21 0 28 16 594 8 0 618 1316

04:00 PM 0 0 3 0 3 3 161 1 0 165 3 0 5 0 8 6 155 1 0 162 338
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File Name : 13hr_Greenhill_Estate_tmc_2018-05-09
Site Code : 
Start Date : 5/9/2018
Page No : 2

Greenhill Rd & Estate Pkwy
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Groups Printed- Cars+ - Heavy Vehicles
Estate Pkwy

SB
Greenhill Rd

WB
Estate Pkwy

NB
Greenhill Rd

EB
Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

04:15 PM 0 0 7 1 8 2 168 3 0 173 1 2 2 0 5 12 152 0 1 165 351
04:30 PM 0 0 1 0 1 2 196 1 0 199 3 1 4 0 8 11 164 0 0 175 383
04:45 PM 1 0 3 0 4 1 175 4 0 180 2 0 3 1 6 16 173 1 0 190 380

Total 1 0 14 1 16 8 700 9 0 717 9 3 14 1 27 45 644 2 1 692 1452

05:00 PM 0 1 4 0 5 10 197 4 0 211 1 0 8 0 9 9 143 2 0 154 379
05:15 PM 1 0 4 1 6 5 147 2 0 154 2 0 2 0 4 10 139 3 0 152 316
05:30 PM 2 0 3 0 5 1 132 4 0 137 1 0 6 2 9 7 108 0 0 115 266
05:45 PM 1 0 2 0 3 4 121 3 0 128 3 0 3 0 6 4 117 0 0 121 258

Total 4 1 13 1 19 20 597 13 0 630 7 0 19 2 28 30 507 5 0 542 1219

06:00 PM 1 0 2 0 3 2 106 1 0 109 0 0 6 0 6 1 118 2 0 121 239
06:15 PM 1 0 2 1 4 1 102 1 0 104 1 0 1 0 2 3 107 2 0 112 222
06:30 PM 3 0 2 2 7 3 100 1 0 104 2 0 3 0 5 2 72 0 0 74 190
06:45 PM 1 0 1 0 2 2 79 0 0 81 0 0 1 0 1 5 50 0 0 55 139

Total 6 0 7 3 16 8 387 3 0 398 3 0 11 0 14 11 347 4 0 362 790

Grand Total 49 6 143 19 217 157 5665 50 7 5879 128 9 174 17 328 184 5825 90 3 6102 12526
Apprch % 22.6 2.8 65.9 8.8  2.7 96.4 0.9 0.1  39 2.7 53 5.2  3 95.5 1.5 0   

Total % 0.4 0 1.1 0.2 1.7 1.3 45.2 0.4 0.1 46.9 1 0.1 1.4 0.1 2.6 1.5 46.5 0.7 0 48.7
Cars+ 49 6 139 18 212 155 5526 47 6 5734 125 9 170 15 319 181 5709 86 1 5977 12242

% Cars+ 100 100 97.2 94.7 97.7 98.7 97.5 94 85.7 97.5 97.7 100 97.7 88.2 97.3 98.4 98 95.6 33.3 98 97.7
Heavy Vehicles 0 0 4 1 5 2 139 3 1 145 3 0 4 2 9 3 116 4 2 125 284
% Heavy Vehicles 0 0 2.8 5.3 2.3 1.3 2.5 6 14.3 2.5 2.3 0 2.3 11.8 2.7 1.6 2 4.4 66.7 2 2.3
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Site Code : 
Start Date : 5/9/2018
Page No : 3

Greenhill Rd & Estate Pkwy
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01
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File Name : 13hr_Greenhill_Estate_tmc_2018-05-09
Site Code : 
Start Date : 5/9/2018
Page No : 4

Greenhill Rd & Estate Pkwy
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Estate Pkwy
SB

Greenhill Rd
WB

Estate Pkwy
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 09:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 2 0 5 0 7 2 104 1 0 107 0 0 3 0 3 0 125 3 0 128 245
07:45 AM 2 0 6 0 8 8 105 0 0 113 0 0 1 0 1 2 146 1 0 149 271
08:00 AM 0 0 6 2 8 5 70 0 2 77 2 0 1 0 3 2 113 3 1 119 207
08:15 AM 0 0 1 0 1 5 93 0 0 98 3 0 5 0 8 4 115 4 0 123 230

Total Volume 4 0 18 2 24 20 372 1 2 395 5 0 10 0 15 8 499 11 1 519 953
% App. Total 16.7 0 75 8.3  5.1 94.2 0.3 0.5  33.3 0 66.7 0  1.5 96.1 2.1 0.2   

PHF .500 .000 .750 .250 .750 .625 .886 .250 .250 .874 .417 .000 .500 .000 .469 .500 .854 .688 .250 .871 .879
Cars+ 4 0 18 2 24 20 362 1 2 385 5 0 10 0 15 8 489 9 0 506 930

% Cars+ 100 0 100 100 100 100 97.3 100 100 97.5 100 0 100 0 100 100 98.0 81.8 0 97.5 97.6
Heavy Vehicles 0 0 0 0 0 0 10 0 0 10 0 0 0 0 0 0 10 2 1 13 23
% Heavy Vehicles 0 0 0 0 0 0 2.7 0 0 2.5 0 0 0 0 0 0 2.0 18.2 100 2.5 2.4
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File Name : 13hr_Greenhill_Estate_tmc_2018-05-09
Site Code : 
Start Date : 5/9/2018
Page No : 5

Greenhill Rd & Estate Pkwy
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Estate Pkwy
SB

Greenhill Rd
WB

Estate Pkwy
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 10:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:45 PM

12:45 PM 2 0 6 0 8 4 107 0 0 111 3 0 3 0 6 3 126 6 0 135 260
01:00 PM 0 0 1 0 1 4 120 1 0 125 3 1 7 1 12 4 115 6 0 125 263
01:15 PM 1 0 3 0 4 4 125 0 0 129 2 1 3 1 7 3 94 2 0 99 239
01:30 PM 1 1 4 0 6 6 123 2 0 131 2 0 3 0 5 2 123 0 0 125 267

Total Volume 4 1 14 0 19 18 475 3 0 496 10 2 16 2 30 12 458 14 0 484 1029
% App. Total 21.1 5.3 73.7 0  3.6 95.8 0.6 0  33.3 6.7 53.3 6.7  2.5 94.6 2.9 0   

PHF .500 .250 .583 .000 .594 .750 .950 .375 .000 .947 .833 .500 .571 .500 .625 .750 .909 .583 .000 .896 .963
Cars+ 4 1 14 0 19 18 458 3 0 479 10 2 13 2 27 12 449 14 0 475 1000

% Cars+ 100 100 100 0 100 100 96.4 100 0 96.6 100 100 81.3 100 90.0 100 98.0 100 0 98.1 97.2
Heavy Vehicles 0 0 0 0 0 0 17 0 0 17 0 0 3 0 3 0 9 0 0 9 29
% Heavy Vehicles 0 0 0 0 0 0 3.6 0 0 3.4 0 0 18.8 0 10.0 0 2.0 0 0 1.9 2.8
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File Name : 13hr_Greenhill_Estate_tmc_2018-05-09
Site Code : 
Start Date : 5/9/2018
Page No : 6

Greenhill Rd & Estate Pkwy
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Estate Pkwy
SB

Greenhill Rd
WB

Estate Pkwy
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 02:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 0 0 7 1 8 2 168 3 0 173 1 2 2 0 5 12 152 0 1 165 351
04:30 PM 0 0 1 0 1 2 196 1 0 199 3 1 4 0 8 11 164 0 0 175 383
04:45 PM 1 0 3 0 4 1 175 4 0 180 2 0 3 1 6 16 173 1 0 190 380
05:00 PM 0 1 4 0 5 10 197 4 0 211 1 0 8 0 9 9 143 2 0 154 379

Total Volume 1 1 15 1 18 15 736 12 0 763 7 3 17 1 28 48 632 3 1 684 1493
% App. Total 5.6 5.6 83.3 5.6  2 96.5 1.6 0  25 10.7 60.7 3.6  7 92.4 0.4 0.1   

PHF .250 .250 .536 .250 .563 .375 .934 .750 .000 .904 .583 .375 .531 .250 .778 .750 .913 .375 .250 .900 .975
Cars+ 1 1 15 1 18 15 726 11 0 752 7 3 17 0 27 48 624 3 0 675 1472

% Cars+ 100 100 100 100 100 100 98.6 91.7 0 98.6 100 100 100 0 96.4 100 98.7 100 0 98.7 98.6
Heavy Vehicles 0 0 0 0 0 0 10 1 0 11 0 0 0 1 1 0 8 0 1 9 21
% Heavy Vehicles 0 0 0 0 0 0 1.4 8.3 0 1.4 0 0 0 100 3.6 0 1.3 0 100 1.3 1.4
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File Name : 4hr_Greenhill_Prairie_tmc_2018-05-10
Site Code : 
Start Date : 5/10/2018
Page No : 1

Greenhill Rd & Prairie Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Groups Printed- Cars+ - Heavy Vehicles
Prairie Rd

SB
Greenhill Rd

WB
Prairie Rd

NB
Greenhill Rd

EB
Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

03:15 PM 4 1 1 0 6 25 94 3 0 122 76 8 29 0 113 1 89 66 0 156 397
03:30 PM 1 2 3 0 6 44 78 10 0 132 75 7 34 0 116 0 100 47 0 147 401
03:45 PM 4 5 0 0 9 39 103 5 0 147 72 5 25 0 102 2 78 65 0 145 403

Total 9 8 4 0 21 108 275 18 0 401 223 20 88 0 331 3 267 178 0 448 1201

04:00 PM 6 5 0 2 13 40 88 6 0 134 78 7 34 0 119 1 85 52 0 138 404
04:15 PM 2 4 1 2 9 48 86 6 0 140 93 12 35 0 140 0 82 76 0 158 447
04:30 PM 11 3 3 1 18 27 104 1 0 132 77 5 38 0 120 0 107 61 0 168 438
04:45 PM 6 6 0 0 12 37 115 10 0 162 75 5 42 0 122 1 105 73 0 179 475

Total 25 18 4 5 52 152 393 23 0 568 323 29 149 0 501 2 379 262 0 643 1764

05:00 PM 0 10 0 0 10 20 99 9 0 128 87 12 50 0 149 3 110 44 0 157 444
05:15 PM 2 7 1 0 10 44 98 7 0 149 91 10 37 0 138 5 94 73 0 172 469
05:30 PM 8 2 2 1 13 42 78 4 0 124 61 7 39 0 107 2 73 46 0 121 365
05:45 PM 6 9 0 1 16 28 69 3 1 101 65 5 38 0 108 1 78 51 0 130 355

Total 16 28 3 2 49 134 344 23 1 502 304 34 164 0 502 11 355 214 0 580 1633

06:00 PM 4 3 1 0 8 31 63 2 1 97 53 4 36 0 93 0 53 50 0 103 301
06:15 PM 6 6 1 1 14 16 74 4 0 94 48 8 26 0 82 2 44 49 0 95 285
06:30 PM 6 6 0 3 15 22 50 2 0 74 59 8 27 0 94 2 76 46 0 124 307
06:45 PM 2 3 0 0 5 26 41 3 0 70 43 3 21 0 67 0 66 47 0 113 255

Total 18 18 2 4 42 95 228 11 1 335 203 23 110 0 336 4 239 192 0 435 1148

07:00 PM 4 3 0 0 7 21 44 2 0 67 45 5 22 0 72 1 58 42 0 101 247
Grand Total 72 75 13 11 171 510 1284 77 2 1873 1098 111 533 0 1742 21 1298 888 0 2207 5993

Apprch % 42.1 43.9 7.6 6.4  27.2 68.6 4.1 0.1  63 6.4 30.6 0  1 58.8 40.2 0   
Total % 1.2 1.3 0.2 0.2 2.9 8.5 21.4 1.3 0 31.3 18.3 1.9 8.9 0 29.1 0.4 21.7 14.8 0 36.8

Cars+ 72 75 13 11 171 508 1264 76 2 1850 1095 111 532 0 1738 21 1286 884 0 2191 5950
% Cars+ 100 100 100 100 100 99.6 98.4 98.7 100 98.8 99.7 100 99.8 0 99.8 100 99.1 99.5 0 99.3 99.3

Heavy Vehicles 0 0 0 0 0 2 20 1 0 23 3 0 1 0 4 0 12 4 0 16 43
% Heavy Vehicles 0 0 0 0 0 0.4 1.6 1.3 0 1.2 0.3 0 0.2 0 0.2 0 0.9 0.5 0 0.7 0.7
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File Name : 4hr_Greenhill_Prairie_tmc_2018-05-10
Site Code : 
Start Date : 5/10/2018
Page No : 2

Greenhill Rd & Prairie Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01
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File Name : 4hr_Greenhill_Prairie_tmc_2018-05-10
Site Code : 
Start Date : 5/10/2018
Page No : 3

Greenhill Rd & Prairie Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Prairie Rd
SB

Greenhill Rd
WB

Prairie Rd
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 03:15 PM to 07:00 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 11 3 3 1 18 27 104 1 0 132 77 5 38 0 120 0 107 61 0 168 438
04:45 PM 6 6 0 0 12 37 115 10 0 162 75 5 42 0 122 1 105 73 0 179 475
05:00 PM 0 10 0 0 10 20 99 9 0 128 87 12 50 0 149 3 110 44 0 157 444
05:15 PM 2 7 1 0 10 44 98 7 0 149 91 10 37 0 138 5 94 73 0 172 469

Total Volume 19 26 4 1 50 128 416 27 0 571 330 32 167 0 529 9 416 251 0 676 1826
% App. Total 38 52 8 2  22.4 72.9 4.7 0  62.4 6 31.6 0  1.3 61.5 37.1 0   

PHF .432 .650 .333 .250 .694 .727 .904 .675 .000 .881 .907 .667 .835 .000 .888 .450 .945 .860 .000 .944 .961
Cars+ 19 26 4 1 50 127 412 27 0 566 328 32 167 0 527 9 412 251 0 672 1815

% Cars+ 100 100 100 100 100 99.2 99.0 100 0 99.1 99.4 100 100 0 99.6 100 99.0 100 0 99.4 99.4
Heavy Vehicles 0 0 0 0 0 1 4 0 0 5 2 0 0 0 2 0 4 0 0 4 11
% Heavy Vehicles 0 0 0 0 0 0.8 1.0 0 0 0.9 0.6 0 0 0 0.4 0 1.0 0 0 0.6 0.6
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File Name : 13hr_Greenhill_Orchard_tmc_2018-05-10
Site Code : 
Start Date : 5/10/2018
Page No : 1

Greenhill Rd & Orchard Hill
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Groups Printed- Cars+ - Heavy Vehicles
Orchard Hill Rd

SB
Greenhill Rd

WB
Orchard Hill Rd

NB
Greenhill Rd

EB
Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

06:00 AM 5 0 4 0 9 0 30 0 0 30 0 0 0 0 0 0 24 0 0 24 63
06:15 AM 4 0 4 0 8 0 26 2 0 28 0 0 0 0 0 2 37 0 0 39 75
06:30 AM 12 0 9 0 21 0 33 1 0 34 0 0 0 0 0 0 57 0 0 57 112
06:45 AM 13 0 12 0 25 0 55 4 0 59 0 0 0 0 0 3 44 0 0 47 131

Total 34 0 29 0 63 0 144 7 0 151 0 0 0 0 0 5 162 0 0 167 381

07:00 AM 15 0 7 0 22 0 54 2 0 56 0 0 0 0 0 3 61 0 0 64 142
07:15 AM 7 0 18 0 25 0 87 1 0 88 0 0 0 0 0 4 74 0 0 78 191
07:30 AM 15 0 14 0 29 0 91 1 0 92 1 0 0 0 1 6 86 0 0 92 214
07:45 AM 6 0 16 0 22 2 113 8 0 123 0 0 0 0 0 7 94 0 0 101 246

Total 43 0 55 0 98 2 345 12 0 359 1 0 0 0 1 20 315 0 0 335 793

08:00 AM 4 0 10 0 14 0 64 6 0 70 0 0 0 0 0 4 69 0 0 73 157
08:15 AM 4 0 17 0 21 0 65 7 0 72 0 0 0 0 0 7 66 0 0 73 166
08:30 AM 8 0 11 1 20 1 76 2 0 79 0 1 0 0 1 13 62 0 0 75 175
08:45 AM 4 0 17 0 21 0 76 8 0 84 0 0 1 0 1 23 79 0 0 102 208

Total 20 0 55 1 76 1 281 23 0 305 0 1 1 0 2 47 276 0 0 323 706

09:00 AM 8 0 13 0 21 1 51 4 0 56 0 0 0 0 0 10 59 0 0 69 146
09:15 AM 2 0 12 0 14 0 52 3 0 55 1 0 1 0 2 4 63 0 0 67 138
09:30 AM 6 1 15 0 22 0 56 4 0 60 0 0 0 0 0 7 59 1 0 67 149
09:45 AM 5 0 8 0 13 0 76 0 0 76 1 0 0 0 1 10 60 0 0 70 160

Total 21 1 48 0 70 1 235 11 0 247 2 0 1 0 3 31 241 1 0 273 593

10:00 AM 3 0 17 0 20 0 66 4 0 70 0 0 0 0 0 7 69 2 0 78 168
10:15 AM 3 0 18 0 21 0 51 2 0 53 0 0 0 0 0 11 55 0 0 66 140
10:30 AM 5 0 10 0 15 0 79 1 0 80 0 0 0 0 0 7 65 0 0 72 167
10:45 AM 5 0 9 0 14 0 63 4 0 67 1 1 0 0 2 6 77 2 0 85 168

Total 16 0 54 0 70 0 259 11 0 270 1 1 0 0 2 31 266 4 0 301 643

11:00 AM 5 0 13 0 18 0 67 7 0 74 0 0 1 0 1 15 63 0 0 78 171
11:15 AM 4 0 10 0 14 0 84 3 0 87 0 0 0 0 0 14 74 0 0 88 189
11:30 AM 5 0 13 0 18 0 79 4 0 83 1 0 0 0 1 10 93 0 0 103 205
11:45 AM 3 0 8 0 11 0 92 6 0 98 1 0 2 0 3 7 93 0 0 100 212

Total 17 0 44 0 61 0 322 20 0 342 2 0 3 0 5 46 323 0 0 369 777

12:00 PM 5 0 6 0 11 1 103 6 0 110 0 0 0 0 0 15 104 0 0 119 240
12:15 PM 2 0 19 0 21 0 85 7 0 92 0 0 0 0 0 13 85 0 0 98 211
12:30 PM 5 0 20 0 25 0 88 10 0 98 1 0 0 0 1 13 95 1 0 109 233
12:45 PM 6 0 14 0 20 0 98 7 0 105 0 0 0 1 1 14 81 0 0 95 221

Total 18 0 59 0 77 1 374 30 0 405 1 0 0 1 2 55 365 1 0 421 905

01:00 PM 4 0 17 0 21 1 96 4 0 101 0 0 1 0 1 14 104 0 0 118 241
01:15 PM 3 0 10 0 13 0 79 12 0 91 0 0 1 0 1 10 107 2 0 119 224
01:30 PM 5 0 8 0 13 1 83 8 0 92 0 0 0 0 0 20 94 0 0 114 219
01:45 PM 7 0 19 0 26 0 106 10 0 116 0 0 0 0 0 10 73 0 0 83 225

Total 19 0 54 0 73 2 364 34 0 400 0 0 2 0 2 54 378 2 0 434 909

02:00 PM 3 0 21 1 25 0 79 3 0 82 0 0 0 0 0 10 82 0 0 92 199
02:15 PM 5 0 14 0 19 1 75 1 0 77 0 0 0 0 0 17 75 0 0 92 188
02:30 PM 6 0 9 0 15 0 92 9 0 101 1 0 1 0 2 16 82 1 0 99 217
02:45 PM 8 0 13 0 21 0 98 3 0 101 0 0 0 0 0 16 100 0 0 116 238

Total 22 0 57 1 80 1 344 16 0 361 1 0 1 0 2 59 339 1 0 399 842

03:00 PM 5 0 12 0 17 0 95 10 0 105 0 0 0 0 0 21 134 0 0 155 277
03:15 PM 7 0 8 0 15 0 113 15 0 128 0 0 0 0 0 2 123 0 0 125 268
03:30 PM 5 1 17 1 24 0 103 10 0 113 1 0 0 0 1 14 101 0 0 115 253
03:45 PM 5 0 13 0 18 0 128 6 0 134 1 0 0 1 2 15 107 0 0 122 276

Total 22 1 50 1 74 0 439 41 0 480 2 0 0 1 3 52 465 0 0 517 1074

04:00 PM 6 0 16 0 22 0 112 14 0 126 0 0 0 0 0 19 117 0 0 136 284
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File Name : 13hr_Greenhill_Orchard_tmc_2018-05-10
Site Code : 
Start Date : 5/10/2018
Page No : 2

Greenhill Rd & Orchard Hill
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Groups Printed- Cars+ - Heavy Vehicles
Orchard Hill Rd

SB
Greenhill Rd

WB
Orchard Hill Rd

NB
Greenhill Rd

EB
Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

04:15 PM 3 0 7 2 12 0 102 12 0 114 0 0 0 0 0 14 113 0 0 127 253
04:30 PM 5 0 20 0 25 0 117 20 0 137 1 0 0 0 1 21 130 0 0 151 314
04:45 PM 5 0 21 0 26 0 138 17 0 155 2 0 1 0 3 26 120 0 0 146 330

Total 19 0 64 2 85 0 469 63 0 532 3 0 1 0 4 80 480 0 0 560 1181

05:00 PM 9 0 14 0 23 0 112 16 0 128 0 0 1 0 1 29 132 0 0 161 313
05:15 PM 5 0 16 1 22 0 132 14 0 146 1 0 0 0 1 24 121 0 0 145 314
05:30 PM 3 1 19 1 24 0 96 10 0 106 1 0 1 0 2 23 107 2 0 132 264
05:45 PM 7 0 11 1 19 0 84 4 0 88 0 0 0 0 0 24 101 0 0 125 232

Total 24 1 60 3 88 0 424 44 0 468 2 0 2 0 4 100 461 2 0 563 1123

06:00 PM 5 0 12 2 19 0 83 12 0 95 2 0 0 0 2 14 86 1 0 101 217
06:15 PM 4 0 20 1 25 2 67 7 0 76 0 0 0 0 0 11 66 0 0 77 178
06:30 PM 1 0 11 1 13 0 63 6 0 69 0 0 0 0 0 19 90 0 0 109 191
06:45 PM 5 0 14 1 20 0 57 10 0 67 0 0 0 0 0 13 80 0 0 93 180

Total 15 0 57 5 77 2 270 35 0 307 2 0 0 0 2 57 322 1 0 380 766

Grand Total 290 3 686 13 992 10 4270 347 0 4627 17 2 11 2 32 637 4393 12 0 5042 10693
Apprch % 29.2 0.3 69.2 1.3  0.2 92.3 7.5 0  53.1 6.2 34.4 6.2  12.6 87.1 0.2 0   

Total % 2.7 0 6.4 0.1 9.3 0.1 39.9 3.2 0 43.3 0.2 0 0.1 0 0.3 6 41.1 0.1 0 47.2
Cars+ 288 3 672 11 974 9 4160 339 0 4508 16 2 10 2 30 631 4292 12 0 4935 10447

% Cars+ 99.3 100 98 84.6 98.2 90 97.4 97.7 0 97.4 94.1 100 90.9 100 93.8 99.1 97.7 100 0 97.9 97.7
Heavy Vehicles 2 0 14 2 18 1 110 8 0 119 1 0 1 0 2 6 101 0 0 107 246
% Heavy Vehicles 0.7 0 2 15.4 1.8 10 2.6 2.3 0 2.6 5.9 0 9.1 0 6.2 0.9 2.3 0 0 2.1 2.3
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Page No : 3

Greenhill Rd & Orchard Hill
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01
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File Name : 13hr_Greenhill_Orchard_tmc_2018-05-10
Site Code : 
Start Date : 5/10/2018
Page No : 4

Greenhill Rd & Orchard Hill
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Orchard Hill Rd
SB

Greenhill Rd
WB

Orchard Hill Rd
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 09:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 7 0 18 0 25 0 87 1 0 88 0 0 0 0 0 4 74 0 0 78 191
07:30 AM 15 0 14 0 29 0 91 1 0 92 1 0 0 0 1 6 86 0 0 92 214
07:45 AM 6 0 16 0 22 2 113 8 0 123 0 0 0 0 0 7 94 0 0 101 246
08:00 AM 4 0 10 0 14 0 64 6 0 70 0 0 0 0 0 4 69 0 0 73 157

Total Volume 32 0 58 0 90 2 355 16 0 373 1 0 0 0 1 21 323 0 0 344 808
% App. Total 35.6 0 64.4 0  0.5 95.2 4.3 0  100 0 0 0  6.1 93.9 0 0   

PHF .533 .000 .806 .000 .776 .250 .785 .500 .000 .758 .250 .000 .000 .000 .250 .750 .859 .000 .000 .851 .821
Cars+ 32 0 57 0 89 2 348 16 0 366 1 0 0 0 1 20 315 0 0 335 791

% Cars+ 100 0 98.3 0 98.9 100 98.0 100 0 98.1 100 0 0 0 100 95.2 97.5 0 0 97.4 97.9
Heavy Vehicles 0 0 1 0 1 0 7 0 0 7 0 0 0 0 0 1 8 0 0 9 17
% Heavy Vehicles 0 0 1.7 0 1.1 0 2.0 0 0 1.9 0 0 0 0 0 4.8 2.5 0 0 2.6 2.1
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File Name : 13hr_Greenhill_Orchard_tmc_2018-05-10
Site Code : 
Start Date : 5/10/2018
Page No : 5

Greenhill Rd & Orchard Hill
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Orchard Hill Rd
SB

Greenhill Rd
WB

Orchard Hill Rd
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 10:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:30 PM

12:30 PM 5 0 20 0 25 0 88 10 0 98 1 0 0 0 1 13 95 1 0 109 233
12:45 PM 6 0 14 0 20 0 98 7 0 105 0 0 0 1 1 14 81 0 0 95 221
01:00 PM 4 0 17 0 21 1 96 4 0 101 0 0 1 0 1 14 104 0 0 118 241
01:15 PM 3 0 10 0 13 0 79 12 0 91 0 0 1 0 1 10 107 2 0 119 224

Total Volume 18 0 61 0 79 1 361 33 0 395 1 0 2 1 4 51 387 3 0 441 919
% App. Total 22.8 0 77.2 0  0.3 91.4 8.4 0  25 0 50 25  11.6 87.8 0.7 0   

PHF .750 .000 .763 .000 .790 .250 .921 .688 .000 .940 .250 .000 .500 .250 1.00 .911 .904 .375 .000 .926 .953
Cars+ 18 0 61 0 79 1 352 32 0 385 1 0 2 1 4 51 382 3 0 436 904

% Cars+ 100 0 100 0 100 100 97.5 97.0 0 97.5 100 0 100 100 100 100 98.7 100 0 98.9 98.4
Heavy Vehicles 0 0 0 0 0 0 9 1 0 10 0 0 0 0 0 0 5 0 0 5 15
% Heavy Vehicles 0 0 0 0 0 0 2.5 3.0 0 2.5 0 0 0 0 0 0 1.3 0 0 1.1 1.6
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File Name : 13hr_Greenhill_Orchard_tmc_2018-05-10
Site Code : 
Start Date : 5/10/2018
Page No : 6

Greenhill Rd & Orchard Hill
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Orchard Hill Rd
SB

Greenhill Rd
WB

Orchard Hill Rd
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 02:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 5 0 20 0 25 0 117 20 0 137 1 0 0 0 1 21 130 0 0 151 314
04:45 PM 5 0 21 0 26 0 138 17 0 155 2 0 1 0 3 26 120 0 0 146 330
05:00 PM 9 0 14 0 23 0 112 16 0 128 0 0 1 0 1 29 132 0 0 161 313
05:15 PM 5 0 16 1 22 0 132 14 0 146 1 0 0 0 1 24 121 0 0 145 314

Total Volume 24 0 71 1 96 0 499 67 0 566 4 0 2 0 6 100 503 0 0 603 1271
% App. Total 25 0 74 1  0 88.2 11.8 0  66.7 0 33.3 0  16.6 83.4 0 0   

PHF .667 .000 .845 .250 .923 .000 .904 .838 .000 .913 .500 .000 .500 .000 .500 .862 .953 .000 .000 .936 .963
Cars+ 24 0 69 1 94 0 496 65 0 561 4 0 2 0 6 97 503 0 0 600 1261

% Cars+ 100 0 97.2 100 97.9 0 99.4 97.0 0 99.1 100 0 100 0 100 97.0 100 0 0 99.5 99.2
Heavy Vehicles 0 0 2 0 2 0 3 2 0 5 0 0 0 0 0 3 0 0 0 3 10
% Heavy Vehicles 0 0 2.8 0 2.1 0 0.6 3.0 0 0.9 0 0 0 0 0 3.0 0 0 0 0.5 0.8
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File Name : 13hr_Greenhill_Oster_tmc_2018-05-10
Site Code : 
Start Date : 5/10/2018
Page No : 1

Greenhill Rd & Oster Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Groups Printed- Cars+ - Heavy Vehicles
Oster Rd

SB
Greenhill Rd

WB
Oster Rd

NB
Greenhill Rd

EB
Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

06:00 AM 0 1 0 0 1 1 23 0 0 24 0 1 0 0 1 1 23 0 0 24 50
06:15 AM 2 0 1 0 3 0 30 0 0 30 1 0 1 0 2 1 47 0 0 48 83
06:30 AM 3 0 0 1 4 0 27 0 0 27 1 0 0 0 1 1 57 0 1 59 91
06:45 AM 4 1 2 0 7 0 53 0 0 53 3 1 1 0 5 0 60 0 0 60 125

Total 9 2 3 1 15 1 133 0 0 134 5 2 2 0 9 3 187 0 1 191 349

07:00 AM 4 1 5 0 10 1 51 0 0 52 2 0 3 0 5 0 69 2 0 71 138
07:15 AM 3 0 11 0 14 1 59 1 0 61 3 0 2 0 5 1 83 2 0 86 166
07:30 AM 7 0 9 0 16 1 75 1 0 77 9 0 0 0 9 2 90 3 0 95 197
07:45 AM 4 1 2 0 7 0 106 0 0 106 4 0 1 0 5 0 107 2 0 109 227

Total 18 2 27 0 47 3 291 2 0 296 18 0 6 0 24 3 349 9 0 361 728

08:00 AM 2 0 6 0 8 2 75 1 0 78 3 0 3 0 6 1 64 5 0 70 162
08:15 AM 2 2 4 0 8 3 66 3 0 72 4 1 3 0 8 1 70 1 0 72 160
08:30 AM 2 0 2 1 5 1 71 2 1 75 3 1 5 0 9 2 56 1 0 59 148
08:45 AM 2 1 3 0 6 1 80 1 0 82 6 2 4 0 12 1 89 2 0 92 192

Total 8 3 15 1 27 7 292 7 1 307 16 4 15 0 35 5 279 9 0 293 662

09:00 AM 2 0 0 0 2 0 57 3 0 60 0 0 0 0 0 0 73 1 0 74 136
09:15 AM 0 1 0 0 1 1 54 3 0 58 0 0 4 0 4 2 58 1 0 61 124
09:30 AM 1 0 2 0 3 1 51 2 0 54 4 1 1 0 6 0 66 2 0 68 131
09:45 AM 6 0 6 0 12 3 77 1 0 81 0 1 2 0 3 0 61 2 0 63 159

Total 9 1 8 0 18 5 239 9 0 253 4 2 7 0 13 2 258 6 0 266 550

10:00 AM 4 0 1 0 5 0 61 1 0 62 0 0 3 0 3 1 71 2 0 74 144
10:15 AM 2 0 1 0 3 1 56 1 0 58 1 1 2 0 4 2 55 4 0 61 126
10:30 AM 0 0 2 0 2 3 67 0 0 70 2 1 1 0 4 2 69 2 0 73 149
10:45 AM 0 1 2 0 3 2 79 4 0 85 2 0 1 0 3 3 66 1 0 70 161

Total 6 1 6 0 13 6 263 6 0 275 5 2 7 0 14 8 261 9 0 278 580

11:00 AM 2 0 0 0 2 0 74 2 0 76 0 1 2 0 3 0 77 3 0 80 161
11:15 AM 5 0 0 0 5 4 71 2 0 77 8 2 3 0 13 1 78 3 0 82 177
11:30 AM 2 0 1 0 3 2 80 3 0 85 3 1 1 0 5 5 75 1 0 81 174
11:45 AM 1 1 0 0 2 3 93 3 0 99 5 0 0 0 5 3 99 2 0 104 210

Total 10 1 1 0 12 9 318 10 0 337 16 4 6 0 26 9 329 9 0 347 722

12:00 PM 5 0 3 0 8 2 101 0 0 103 0 0 1 0 1 5 103 1 0 109 221
12:15 PM 2 0 0 0 2 0 94 3 0 97 4 0 5 0 9 3 83 4 0 90 198
12:30 PM 3 1 4 0 8 2 84 2 0 88 7 0 2 0 9 2 90 4 0 96 201
12:45 PM 4 1 3 0 8 1 105 1 0 107 4 0 4 0 8 2 81 4 0 87 210

Total 14 2 10 0 26 5 384 6 0 395 15 0 12 0 27 12 357 13 0 382 830

01:00 PM 3 0 4 0 7 5 96 3 0 104 1 0 0 0 1 2 104 3 0 109 221
01:15 PM 0 0 4 0 4 0 81 1 0 82 1 0 1 0 2 2 109 2 0 113 201
01:30 PM 3 0 2 1 6 4 86 1 0 91 4 0 1 0 5 1 94 3 0 98 200
01:45 PM 3 2 3 0 8 2 117 2 0 121 4 0 4 0 8 1 78 3 0 82 219

Total 9 2 13 1 25 11 380 7 0 398 10 0 6 0 16 6 385 11 0 402 841

02:00 PM 1 0 2 1 4 1 73 2 0 76 4 1 1 1 7 4 84 2 0 90 177
02:15 PM 4 2 2 0 8 0 71 4 0 75 0 0 1 0 1 5 78 2 0 85 169
02:30 PM 3 0 5 0 8 1 87 5 0 93 2 0 2 1 5 2 81 1 0 84 190
02:45 PM 1 0 2 0 3 1 92 6 0 99 7 0 1 0 8 2 92 7 0 101 211

Total 9 2 11 1 23 3 323 17 0 343 13 1 5 2 21 13 335 12 0 360 747

03:00 PM 2 1 0 0 3 2 106 5 0 113 0 1 1 0 2 5 122 5 0 132 250
03:15 PM 1 0 1 0 2 2 112 4 0 118 9 0 1 0 10 3 117 8 0 128 258
03:30 PM 4 1 1 0 6 3 116 3 0 122 2 0 2 0 4 4 106 2 1 113 245
03:45 PM 1 1 6 0 8 5 123 7 0 135 7 2 2 0 11 5 103 3 0 111 265

Total 8 3 8 0 19 12 457 19 0 488 18 3 6 0 27 17 448 18 1 484 1018

04:00 PM 1 1 1 1 4 0 123 3 0 126 2 0 1 0 3 4 111 3 1 119 252
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File Name : 13hr_Greenhill_Oster_tmc_2018-05-10
Site Code : 
Start Date : 5/10/2018
Page No : 2

Greenhill Rd & Oster Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Groups Printed- Cars+ - Heavy Vehicles
Oster Rd

SB
Greenhill Rd

WB
Oster Rd

NB
Greenhill Rd

EB
Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

04:15 PM 2 0 3 1 6 3 123 5 0 131 7 0 1 1 9 7 95 5 1 108 254
04:30 PM 4 0 2 2 8 2 120 3 0 125 2 2 0 0 4 8 126 2 1 137 274
04:45 PM 1 1 1 0 3 0 151 7 0 158 6 1 1 0 8 2 128 3 0 133 302

Total 8 2 7 4 21 5 517 18 0 540 17 3 3 1 24 21 460 13 3 497 1082

05:00 PM 3 1 2 0 6 4 121 2 0 127 2 3 2 1 8 6 128 3 0 137 278
05:15 PM 4 2 7 1 14 4 135 7 0 146 3 1 2 0 6 3 129 3 0 135 301
05:30 PM 4 0 4 0 8 6 105 6 0 117 5 0 2 1 8 5 96 3 0 104 237
05:45 PM 1 1 5 1 8 2 91 3 0 96 4 0 2 1 7 6 97 3 0 106 217

Total 12 4 18 2 36 16 452 18 0 486 14 4 8 3 29 20 450 12 0 482 1033

06:00 PM 1 0 3 2 6 2 84 1 0 87 3 0 0 0 3 2 90 3 0 95 191
06:15 PM 5 1 1 0 7 1 75 3 0 79 2 0 1 0 3 3 60 1 0 64 153
06:30 PM 5 1 2 1 9 2 66 3 2 73 3 0 1 0 4 3 87 2 0 92 178
06:45 PM 1 0 2 1 4 0 65 2 2 69 1 0 0 0 1 3 83 2 0 88 162

Total 12 2 8 4 26 5 290 9 4 308 9 0 2 0 11 11 320 8 0 339 684

Grand Total 132 27 135 14 308 88 4339 128 5 4560 160 25 85 6 276 130 4418 129 5 4682 9826
Apprch % 42.9 8.8 43.8 4.5  1.9 95.2 2.8 0.1  58 9.1 30.8 2.2  2.8 94.4 2.8 0.1   

Total % 1.3 0.3 1.4 0.1 3.1 0.9 44.2 1.3 0.1 46.4 1.6 0.3 0.9 0.1 2.8 1.3 45 1.3 0.1 47.6
Cars+ 131 27 134 14 306 84 4221 120 5 4430 155 25 82 5 267 130 4318 126 0 4574 9577

% Cars+ 99.2 100 99.3 100 99.4 95.5 97.3 93.8 100 97.1 96.9 100 96.5 83.3 96.7 100 97.7 97.7 0 97.7 97.5
Heavy Vehicles 1 0 1 0 2 4 118 8 0 130 5 0 3 1 9 0 100 3 5 108 249
% Heavy Vehicles 0.8 0 0.7 0 0.6 4.5 2.7 6.2 0 2.9 3.1 0 3.5 16.7 3.3 0 2.3 2.3 100 2.3 2.5
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Greenhill Road Traffic Study
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Greenhill Rd & Oster Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Oster Rd
SB

Greenhill Rd
WB

Oster Rd
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 09:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 3 0 11 0 14 1 59 1 0 61 3 0 2 0 5 1 83 2 0 86 166
07:30 AM 7 0 9 0 16 1 75 1 0 77 9 0 0 0 9 2 90 3 0 95 197
07:45 AM 4 1 2 0 7 0 106 0 0 106 4 0 1 0 5 0 107 2 0 109 227
08:00 AM 2 0 6 0 8 2 75 1 0 78 3 0 3 0 6 1 64 5 0 70 162

Total Volume 16 1 28 0 45 4 315 3 0 322 19 0 6 0 25 4 344 12 0 360 752
% App. Total 35.6 2.2 62.2 0  1.2 97.8 0.9 0  76 0 24 0  1.1 95.6 3.3 0   

PHF .571 .250 .636 .000 .703 .500 .743 .750 .000 .759 .528 .000 .500 .000 .694 .500 .804 .600 .000 .826 .828
Cars+ 16 1 28 0 45 4 306 1 0 311 19 0 6 0 25 4 336 12 0 352 733

% Cars+ 100 100 100 0 100 100 97.1 33.3 0 96.6 100 0 100 0 100 100 97.7 100 0 97.8 97.5
Heavy Vehicles 0 0 0 0 0 0 9 2 0 11 0 0 0 0 0 0 8 0 0 8 19
% Heavy Vehicles 0 0 0 0 0 0 2.9 66.7 0 3.4 0 0 0 0 0 0 2.3 0 0 2.2 2.5
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Greenhill Rd & Oster Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Oster Rd
SB

Greenhill Rd
WB

Oster Rd
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 10:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:00 PM

01:00 PM 3 0 4 0 7 5 96 3 0 104 1 0 0 0 1 2 104 3 0 109 221
01:15 PM 0 0 4 0 4 0 81 1 0 82 1 0 1 0 2 2 109 2 0 113 201
01:30 PM 3 0 2 1 6 4 86 1 0 91 4 0 1 0 5 1 94 3 0 98 200
01:45 PM 3 2 3 0 8 2 117 2 0 121 4 0 4 0 8 1 78 3 0 82 219

Total Volume 9 2 13 1 25 11 380 7 0 398 10 0 6 0 16 6 385 11 0 402 841
% App. Total 36 8 52 4  2.8 95.5 1.8 0  62.5 0 37.5 0  1.5 95.8 2.7 0   

PHF .750 .250 .813 .250 .781 .550 .812 .583 .000 .822 .625 .000 .375 .000 .500 .750 .883 .917 .000 .889 .951
Cars+ 9 2 13 1 25 11 368 7 0 386 10 0 6 0 16 6 377 11 0 394 821

% Cars+ 100 100 100 100 100 100 96.8 100 0 97.0 100 0 100 0 100 100 97.9 100 0 98.0 97.6
Heavy Vehicles 0 0 0 0 0 0 12 0 0 12 0 0 0 0 0 0 8 0 0 8 20
% Heavy Vehicles 0 0 0 0 0 0 3.2 0 0 3.0 0 0 0 0 0 0 2.1 0 0 2.0 2.4
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Greenhill Rd & Oster Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Oster Rd
SB

Greenhill Rd
WB

Oster Rd
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 02:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 4 0 2 2 8 2 120 3 0 125 2 2 0 0 4 8 126 2 1 137 274
04:45 PM 1 1 1 0 3 0 151 7 0 158 6 1 1 0 8 2 128 3 0 133 302
05:00 PM 3 1 2 0 6 4 121 2 0 127 2 3 2 1 8 6 128 3 0 137 278
05:15 PM 4 2 7 1 14 4 135 7 0 146 3 1 2 0 6 3 129 3 0 135 301

Total Volume 12 4 12 3 31 10 527 19 0 556 13 7 5 1 26 19 511 11 1 542 1155
% App. Total 38.7 12.9 38.7 9.7  1.8 94.8 3.4 0  50 26.9 19.2 3.8  3.5 94.3 2 0.2   

PHF .750 .500 .429 .375 .554 .625 .873 .679 .000 .880 .542 .583 .625 .250 .813 .594 .990 .917 .250 .989 .956
Cars+ 12 4 12 3 31 10 522 19 0 551 13 7 5 0 25 19 511 11 0 541 1148

% Cars+ 100 100 100 100 100 100 99.1 100 0 99.1 100 100 100 0 96.2 100 100 100 0 99.8 99.4
Heavy Vehicles 0 0 0 0 0 0 5 0 0 5 0 0 0 1 1 0 0 0 1 1 7
% Heavy Vehicles 0 0 0 0 0 0 0.9 0 0 0.9 0 0 0 100 3.8 0 0 0 100 0.2 0.6
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Greenhill Rd & Rownd St
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Groups Printed- Cars+ - Heavy Vehicles
Rownd St

SB
Greenhill Rd

WB
Rownd St

NB
Greenhill Rd

EB
Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

06:00 AM 18 2 6 0 26 1 22 2 0 25 1 0 1 0 2 6 22 0 0 28 81
06:15 AM 16 2 6 0 24 0 19 0 0 19 0 1 1 0 2 5 37 1 0 43 88
06:30 AM 24 0 5 0 29 2 20 7 0 29 4 2 2 0 8 4 68 0 0 72 138
06:45 AM 36 2 13 0 51 2 46 10 0 58 1 2 2 0 5 1 53 3 0 57 171

Total 94 6 30 0 130 5 107 19 0 131 6 5 6 0 17 16 180 4 0 200 478

07:00 AM 28 4 15 0 47 4 29 3 0 36 4 1 1 0 6 7 67 2 0 76 165
07:15 AM 36 3 16 0 55 12 61 16 0 89 4 8 8 0 20 15 70 6 0 91 255
07:30 AM 39 7 16 0 62 21 57 19 0 97 4 4 14 0 22 3 90 7 0 100 281
07:45 AM 32 15 19 0 66 35 80 23 0 138 12 15 23 0 50 8 90 9 0 107 361

Total 135 29 66 0 230 72 227 61 0 360 24 28 46 0 98 33 317 24 0 374 1062

08:00 AM 29 4 13 0 46 4 56 23 0 83 1 6 15 0 22 10 55 7 0 72 223
08:15 AM 23 1 22 0 46 4 48 30 0 82 2 5 5 0 12 9 67 1 1 78 218
08:30 AM 38 5 25 0 68 4 49 19 0 72 0 8 4 0 12 11 55 2 0 68 220
08:45 AM 29 1 19 0 49 4 60 24 0 88 1 4 3 0 8 17 71 2 0 90 235

Total 119 11 79 0 209 16 213 96 0 325 4 23 27 0 54 47 248 12 1 308 896

09:00 AM 19 1 19 0 39 1 41 17 0 59 1 2 1 0 4 11 55 1 0 67 169
09:15 AM 24 1 5 0 30 2 46 16 0 64 0 2 3 0 5 15 47 2 0 64 163
09:30 AM 17 1 12 0 30 0 50 14 0 64 0 1 0 0 1 6 59 1 0 66 161
09:45 AM 17 1 21 0 39 0 53 20 0 73 1 2 0 0 3 14 58 0 0 72 187

Total 77 4 57 0 138 3 190 67 0 260 2 7 4 0 13 46 219 4 0 269 680

10:00 AM 20 2 19 0 41 0 54 18 0 72 1 1 2 0 4 13 62 4 0 79 196
10:15 AM 20 2 14 0 36 3 38 24 0 65 0 1 1 0 2 10 44 0 0 54 157
10:30 AM 21 1 26 0 48 2 54 14 0 70 1 1 1 0 3 15 53 1 0 69 190
10:45 AM 16 3 17 0 36 4 56 28 0 88 2 0 0 0 2 22 52 2 0 76 202

Total 77 8 76 0 161 9 202 84 0 295 4 3 4 0 11 60 211 7 0 278 745

11:00 AM 24 0 21 0 45 3 55 27 0 85 1 0 3 0 4 10 56 5 0 71 205
11:15 AM 26 5 19 0 50 4 59 40 0 103 2 2 9 0 13 16 70 1 0 87 253
11:30 AM 12 3 22 0 37 6 69 32 0 107 2 2 5 0 9 22 66 2 0 90 243
11:45 AM 20 2 22 0 44 7 78 24 0 109 0 0 1 0 1 16 77 5 0 98 252

Total 82 10 84 0 176 20 261 123 0 404 5 4 18 0 27 64 269 13 0 346 953

12:00 PM 31 1 29 0 61 6 77 26 0 109 1 2 0 0 3 22 76 2 0 100 273
12:15 PM 35 4 13 0 52 4 78 30 0 112 0 1 0 0 1 22 63 3 0 88 253
12:30 PM 36 1 29 0 66 4 65 25 0 94 1 1 3 0 5 19 80 1 0 100 265
12:45 PM 32 0 29 0 61 1 68 26 0 95 0 2 2 0 4 21 61 2 0 84 244

Total 134 6 100 0 240 15 288 107 0 410 2 6 5 0 13 84 280 8 0 372 1035

01:00 PM 30 1 33 0 64 0 61 31 0 92 6 4 6 0 16 22 86 1 0 109 281
01:15 PM 37 1 17 0 55 1 68 28 0 97 2 4 2 0 8 19 81 3 0 103 263
01:30 PM 24 1 20 1 46 5 75 24 0 104 1 3 0 0 4 22 77 0 0 99 253
01:45 PM 21 3 26 0 50 2 90 33 0 125 0 0 1 1 2 15 58 2 0 75 252

Total 112 6 96 1 215 8 294 116 0 418 9 11 9 1 30 78 302 6 0 386 1049

02:00 PM 22 3 21 1 47 1 54 19 0 74 1 0 2 0 3 14 70 1 0 85 209
02:15 PM 22 3 21 0 46 0 54 25 0 79 2 2 2 0 6 15 65 2 0 82 213
02:30 PM 22 0 14 0 36 3 79 38 0 120 2 2 2 0 6 15 66 4 0 85 247
02:45 PM 24 3 27 0 54 12 72 37 0 121 1 2 3 0 6 21 71 3 0 95 276

Total 90 9 83 1 183 16 259 119 0 394 6 6 9 0 21 65 272 10 0 347 945

03:00 PM 24 7 19 0 50 17 93 25 0 135 5 0 3 0 8 37 87 6 0 130 323
03:15 PM 23 8 21 0 52 17 87 37 0 141 12 14 46 0 72 25 75 13 0 113 378
03:30 PM 33 2 21 0 56 3 95 49 0 147 9 6 9 0 24 28 88 2 0 118 345
03:45 PM 42 7 35 0 84 5 94 45 0 144 3 1 4 0 8 21 74 3 0 98 334

Total 122 24 96 0 242 42 369 156 0 567 29 21 62 0 112 111 324 24 0 459 1380

04:00 PM 27 3 32 0 62 1 92 50 0 143 8 5 2 0 15 20 97 3 0 120 340
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File Name : 13hr_Greenhill_Rownd_tmc_2018-05-10
Site Code : 
Start Date : 5/10/2018
Page No : 2

Greenhill Rd & Rownd St
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Groups Printed- Cars+ - Heavy Vehicles
Rownd St

SB
Greenhill Rd

WB
Rownd St

NB
Greenhill Rd

EB
Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

04:15 PM 35 5 19 0 59 8 99 51 0 158 6 6 3 0 15 21 73 7 0 101 333
04:30 PM 35 9 31 0 75 7 111 49 0 167 10 7 13 0 30 37 102 2 0 141 413
04:45 PM 24 5 23 0 52 5 121 44 0 170 3 2 2 0 7 24 102 5 0 131 360

Total 121 22 105 0 248 21 423 194 0 638 27 20 20 0 67 102 374 17 0 493 1446

05:00 PM 42 4 23 0 69 1 112 43 0 156 3 3 4 0 10 27 101 3 0 131 366
05:15 PM 28 3 29 0 60 7 119 70 1 197 4 1 1 0 6 35 88 3 0 126 389
05:30 PM 30 1 21 0 52 2 87 43 0 132 1 3 0 0 4 20 85 2 0 107 295
05:45 PM 46 1 25 1 73 5 58 28 0 91 0 2 0 0 2 20 76 4 0 100 266

Total 146 9 98 1 254 15 376 184 1 576 8 9 5 0 22 102 350 12 0 464 1316

06:00 PM 27 1 25 0 53 8 67 29 0 104 1 1 2 0 4 24 60 3 0 87 248
06:15 PM 28 4 18 1 51 21 58 28 2 109 2 2 2 0 6 17 46 4 0 67 233
06:30 PM 30 7 11 2 50 44 50 25 2 121 2 0 1 0 3 16 58 24 0 98 272
06:45 PM 23 4 16 3 46 21 52 22 0 95 1 1 1 0 3 20 51 12 0 83 227

Total 108 16 70 6 200 94 227 104 4 429 6 4 6 0 16 77 215 43 0 335 980

Grand Total 1417 160 1040 9 2626 336 3436 1430 5 5207 132 147 221 1 501 885 3561 184 1 4631 12965
Apprch % 54 6.1 39.6 0.3  6.5 66 27.5 0.1  26.3 29.3 44.1 0.2  19.1 76.9 4 0   

Total % 10.9 1.2 8 0.1 20.3 2.6 26.5 11 0 40.2 1 1.1 1.7 0 3.9 6.8 27.5 1.4 0 35.7
Cars+ 1369 154 979 5 2507 335 3367 1372 5 5079 129 146 221 1 497 830 3505 183 1 4519 12602

% Cars+ 96.6 96.2 94.1 55.6 95.5 99.7 98 95.9 100 97.5 97.7 99.3 100 100 99.2 93.8 98.4 99.5 100 97.6 97.2
Heavy Vehicles 48 6 61 4 119 1 69 58 0 128 3 1 0 0 4 55 56 1 0 112 363
% Heavy Vehicles 3.4 3.8 5.9 44.4 4.5 0.3 2 4.1 0 2.5 2.3 0.7 0 0 0.8 6.2 1.6 0.5 0 2.4 2.8
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Greenhill Rd & Rownd St
Greenhill Road Traffic Study
Cedarfalls, IA
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Greenhill Rd & Rownd St
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Rownd St
SB

Greenhill Rd
WB

Rownd St
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 09:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 36 3 16 0 55 12 61 16 0 89 4 8 8 0 20 15 70 6 0 91 255
07:30 AM 39 7 16 0 62 21 57 19 0 97 4 4 14 0 22 3 90 7 0 100 281
07:45 AM 32 15 19 0 66 35 80 23 0 138 12 15 23 0 50 8 90 9 0 107 361
08:00 AM 29 4 13 0 46 4 56 23 0 83 1 6 15 0 22 10 55 7 0 72 223

Total Volume 136 29 64 0 229 72 254 81 0 407 21 33 60 0 114 36 305 29 0 370 1120
% App. Total 59.4 12.7 27.9 0  17.7 62.4 19.9 0  18.4 28.9 52.6 0  9.7 82.4 7.8 0   

PHF .872 .483 .842 .000 .867 .514 .794 .880 .000 .737 .438 .550 .652 .000 .570 .600 .847 .806 .000 .864 .776
Cars+ 131 28 60 0 219 72 248 73 0 393 20 33 60 0 113 33 300 29 0 362 1087

% Cars+ 96.3 96.6 93.8 0 95.6 100 97.6 90.1 0 96.6 95.2 100 100 0 99.1 91.7 98.4 100 0 97.8 97.1
Heavy Vehicles 5 1 4 0 10 0 6 8 0 14 1 0 0 0 1 3 5 0 0 8 33
% Heavy Vehicles 3.7 3.4 6.3 0 4.4 0 2.4 9.9 0 3.4 4.8 0 0 0 0.9 8.3 1.6 0 0 2.2 2.9
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Greenhill Rd & Rownd St
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Rownd St
SB

Greenhill Rd
WB

Rownd St
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 10:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:30 PM

12:30 PM 36 1 29 0 66 4 65 25 0 94 1 1 3 0 5 19 80 1 0 100 265
12:45 PM 32 0 29 0 61 1 68 26 0 95 0 2 2 0 4 21 61 2 0 84 244
01:00 PM 30 1 33 0 64 0 61 31 0 92 6 4 6 0 16 22 86 1 0 109 281
01:15 PM 37 1 17 0 55 1 68 28 0 97 2 4 2 0 8 19 81 3 0 103 263

Total Volume 135 3 108 0 246 6 262 110 0 378 9 11 13 0 33 81 308 7 0 396 1053
% App. Total 54.9 1.2 43.9 0  1.6 69.3 29.1 0  27.3 33.3 39.4 0  20.5 77.8 1.8 0   

PHF .912 .750 .818 .000 .932 .375 .963 .887 .000 .974 .375 .688 .542 .000 .516 .920 .895 .583 .000 .908 .937
Cars+ 127 3 102 0 232 6 257 105 0 368 9 11 13 0 33 79 304 7 0 390 1023

% Cars+ 94.1 100 94.4 0 94.3 100 98.1 95.5 0 97.4 100 100 100 0 100 97.5 98.7 100 0 98.5 97.2
Heavy Vehicles 8 0 6 0 14 0 5 5 0 10 0 0 0 0 0 2 4 0 0 6 30
% Heavy Vehicles 5.9 0 5.6 0 5.7 0 1.9 4.5 0 2.6 0 0 0 0 0 2.5 1.3 0 0 1.5 2.8
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Greenhill Rd & Rownd St
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Rownd St
SB

Greenhill Rd
WB

Rownd St
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 02:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 35 9 31 0 75 7 111 49 0 167 10 7 13 0 30 37 102 2 0 141 413
04:45 PM 24 5 23 0 52 5 121 44 0 170 3 2 2 0 7 24 102 5 0 131 360
05:00 PM 42 4 23 0 69 1 112 43 0 156 3 3 4 0 10 27 101 3 0 131 366
05:15 PM 28 3 29 0 60 7 119 70 1 197 4 1 1 0 6 35 88 3 0 126 389

Total Volume 129 21 106 0 256 20 463 206 1 690 20 13 20 0 53 123 393 13 0 529 1528
% App. Total 50.4 8.2 41.4 0  2.9 67.1 29.9 0.1  37.7 24.5 37.7 0  23.3 74.3 2.5 0   

PHF .768 .583 .855 .000 .853 .714 .957 .736 .250 .876 .500 .464 .385 .000 .442 .831 .963 .650 .000 .938 .925
Cars+ 125 21 103 0 249 20 460 203 1 684 20 13 20 0 53 123 393 13 0 529 1515

% Cars+ 96.9 100 97.2 0 97.3 100 99.4 98.5 100 99.1 100 100 100 0 100 100 100 100 0 100 99.1
Heavy Vehicles 4 0 3 0 7 0 3 3 0 6 0 0 0 0 0 0 0 0 0 0 13
% Heavy Vehicles 3.1 0 2.8 0 2.7 0 0.6 1.5 0 0.9 0 0 0 0 0 0 0 0 0 0 0.9
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File Name : 13hr_Greenhill_Greencreek_tmc_2018-05-10
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Greenhill Rd & Greencreek Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Groups Printed- Cars+ - Heavy Vehicles
Greencreek Rd

SB
Greenhill Rd

WB
Greencreek Rd

NB
Greenhill Rd

EB
Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

06:00 AM 0 0 0 0 0 0 34 0 0 34 1 0 0 0 1 0 42 0 0 42 77
06:15 AM 0 0 0 0 0 1 20 0 0 21 1 0 2 0 3 0 54 0 0 54 78
06:30 AM 0 0 0 0 0 0 26 0 0 26 1 0 4 0 5 0 86 1 0 87 118
06:45 AM 0 0 0 0 0 0 58 0 0 58 3 0 6 0 9 0 88 0 0 88 155

Total 0 0 0 0 0 1 138 0 0 139 6 0 12 0 18 0 270 1 0 271 428

07:00 AM 0 0 0 0 0 2 35 0 0 37 3 0 7 0 10 0 96 0 0 96 143
07:15 AM 0 0 0 0 0 2 88 0 0 90 0 0 4 0 4 0 114 2 0 116 210
07:30 AM 0 0 0 0 0 1 97 0 0 98 3 0 1 0 4 0 138 0 0 138 240
07:45 AM 0 0 0 0 0 8 131 0 0 139 3 0 4 0 7 0 145 0 0 145 291

Total 0 0 0 0 0 13 351 0 0 364 9 0 16 0 25 0 493 2 0 495 884

08:00 AM 0 0 0 0 0 1 78 0 0 79 2 0 6 0 8 0 102 2 0 104 191
08:15 AM 0 0 0 0 0 1 81 0 0 82 1 0 6 0 7 0 91 0 0 91 180
08:30 AM 0 0 0 0 0 1 72 0 0 73 2 0 5 0 7 0 98 1 0 99 179
08:45 AM 0 0 0 0 0 1 89 0 0 90 0 0 1 0 1 0 101 0 0 101 192

Total 0 0 0 0 0 4 320 0 0 324 5 0 18 0 23 0 392 3 0 395 742

09:00 AM 0 0 0 0 0 0 58 0 0 58 0 0 1 0 1 0 79 0 0 79 138
09:15 AM 0 0 0 0 0 2 64 0 0 66 2 0 1 0 3 0 74 0 0 74 143
09:30 AM 0 0 0 0 0 0 62 0 0 62 0 0 1 0 1 0 72 0 0 72 135
09:45 AM 0 0 0 0 0 1 72 0 0 73 0 0 0 0 0 0 76 0 0 76 149

Total 0 0 0 0 0 3 256 0 0 259 2 0 3 0 5 0 301 0 0 301 565

10:00 AM 0 0 0 0 0 0 68 0 0 68 1 0 3 0 4 0 84 0 0 84 156
10:15 AM 0 0 0 0 0 1 66 0 0 67 1 0 0 0 1 0 56 2 0 58 126
10:30 AM 0 0 0 0 0 2 68 0 0 70 0 0 0 0 0 0 77 1 0 78 148
10:45 AM 0 0 0 0 0 1 84 0 0 85 0 0 1 0 1 0 61 0 0 61 147

Total 0 0 0 0 0 4 286 0 0 290 2 0 4 0 6 0 278 3 0 281 577

11:00 AM 0 0 0 0 0 1 85 0 0 86 0 0 1 0 1 0 92 0 0 92 179
11:15 AM 0 0 0 0 0 0 103 0 0 103 2 0 3 0 5 0 102 0 0 102 210
11:30 AM 0 0 0 0 0 0 104 0 0 104 1 0 0 0 1 0 82 0 0 82 187
11:45 AM 0 0 0 0 0 1 111 0 0 112 1 0 0 0 1 0 95 1 0 96 209

Total 0 0 0 0 0 2 403 0 0 405 4 0 4 0 8 0 371 1 0 372 785

12:00 PM 0 0 0 0 0 3 113 0 0 116 2 0 0 0 2 0 107 1 0 108 226
12:15 PM 0 0 0 0 0 1 101 0 0 102 1 0 3 0 4 0 99 1 0 100 206
12:30 PM 0 0 0 0 0 1 85 0 0 86 4 0 2 0 6 0 116 0 0 116 208
12:45 PM 0 0 0 0 0 3 94 0 0 97 0 0 3 0 3 0 99 0 0 99 199

Total 0 0 0 0 0 8 393 0 0 401 7 0 8 0 15 0 421 2 0 423 839

01:00 PM 0 0 0 0 0 2 89 0 0 91 1 0 1 0 2 0 115 0 0 115 208
01:15 PM 0 0 0 0 0 3 103 0 0 106 0 0 1 0 1 0 125 0 0 125 232
01:30 PM 0 0 0 0 0 4 105 0 0 109 1 0 4 0 5 0 101 1 0 102 216
01:45 PM 0 0 0 0 0 2 112 0 0 114 0 0 3 0 3 0 85 0 0 85 202

Total 0 0 0 0 0 11 409 0 0 420 2 0 9 0 11 0 426 1 0 427 858

02:00 PM 0 0 0 0 0 4 75 0 0 79 0 0 3 0 3 0 88 3 0 91 173
02:15 PM 0 0 0 0 0 2 80 0 0 82 0 0 1 0 1 0 89 0 0 89 172
02:30 PM 0 0 0 0 0 1 118 0 0 119 0 0 1 0 1 0 90 1 0 91 211
02:45 PM 0 0 0 0 0 1 125 0 0 126 0 0 1 0 1 0 97 0 0 97 224

Total 0 0 0 0 0 8 398 0 0 406 0 0 6 0 6 0 364 4 0 368 780

03:00 PM 0 0 0 0 0 5 136 0 0 141 1 0 2 0 3 0 110 2 0 112 256
03:15 PM 0 0 0 0 0 1 141 0 0 142 3 0 6 0 9 0 144 1 0 145 296
03:30 PM 0 0 0 0 0 4 138 0 0 142 1 0 5 0 6 0 133 2 0 135 283
03:45 PM 0 0 0 0 0 3 145 0 0 148 1 0 1 0 2 0 145 3 0 148 298

Total 0 0 0 0 0 13 560 0 0 573 6 0 14 0 20 0 532 8 0 540 1133

04:00 PM 0 0 0 0 0 5 127 0 0 132 2 0 2 0 4 0 128 1 0 129 265
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File Name : 13hr_Greenhill_Greencreek_tmc_2018-05-10
Site Code : 
Start Date : 5/10/2018
Page No : 2

Greenhill Rd & Greencreek Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Groups Printed- Cars+ - Heavy Vehicles
Greencreek Rd

SB
Greenhill Rd

WB
Greencreek Rd

NB
Greenhill Rd

EB
Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

04:15 PM 0 0 0 0 0 7 165 0 0 172 3 0 5 0 8 0 102 0 0 102 282
04:30 PM 0 0 0 0 0 3 163 0 0 166 0 0 7 0 7 0 140 3 0 143 316
04:45 PM 0 0 0 0 0 6 180 0 0 186 0 0 2 0 2 0 125 2 0 127 315

Total 0 0 0 0 0 21 635 0 0 656 5 0 16 0 21 0 495 6 0 501 1178

05:00 PM 0 0 0 0 0 6 161 0 0 167 0 0 0 0 0 0 151 0 0 151 318
05:15 PM 0 0 0 0 0 4 192 0 0 196 2 0 1 0 3 0 120 2 0 122 321
05:30 PM 0 0 0 0 0 4 127 0 0 131 1 0 1 0 2 0 113 1 0 114 247
05:45 PM 0 0 0 0 0 5 97 0 0 102 3 0 1 0 4 0 117 1 0 118 224

Total 0 0 0 0 0 19 577 0 0 596 6 0 3 0 9 0 501 4 0 505 1110

06:00 PM 0 0 0 0 0 3 99 0 2 104 1 0 1 0 2 0 91 1 0 92 198
06:15 PM 0 0 0 0 0 1 117 0 0 118 0 0 3 0 3 0 77 3 0 80 201
06:30 PM 0 0 0 0 0 2 121 0 0 123 0 0 5 0 5 0 88 1 0 89 217
06:45 PM 0 0 0 0 0 4 94 0 0 98 1 0 1 0 2 0 78 0 0 78 178

Total 0 0 0 0 0 10 431 0 2 443 2 0 10 0 12 0 334 5 0 339 794

Grand Total 0 0 0 0 0 117 5157 0 2 5276 56 0 123 0 179 0 5178 40 0 5218 10673
Apprch % 0 0 0 0  2.2 97.7 0 0  31.3 0 68.7 0  0 99.2 0.8 0   

Total % 0 0 0 0 0 1.1 48.3 0 0 49.4 0.5 0 1.2 0 1.7 0 48.5 0.4 0 48.9
Cars+ 0 0 0 0 0 116 5044 0 2 5162 54 0 117 0 171 0 5080 38 0 5118 10451

% Cars+ 0 0 0 0 0 99.1 97.8 0 100 97.8 96.4 0 95.1 0 95.5 0 98.1 95 0 98.1 97.9
Heavy Vehicles 0 0 0 0 0 1 113 0 0 114 2 0 6 0 8 0 98 2 0 100 222
% Heavy Vehicles 0 0 0 0 0 0.9 2.2 0 0 2.2 3.6 0 4.9 0 4.5 0 1.9 5 0 1.9 2.1
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Greenhill Rd & Greencreek Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01
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File Name : 13hr_Greenhill_Greencreek_tmc_2018-05-10
Site Code : 
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Greenhill Rd & Greencreek Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Greencreek Rd
SB

Greenhill Rd
WB

Greencreek Rd
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 09:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 0 0 0 0 0 2 88 0 0 90 0 0 4 0 4 0 114 2 0 116 210
07:30 AM 0 0 0 0 0 1 97 0 0 98 3 0 1 0 4 0 138 0 0 138 240
07:45 AM 0 0 0 0 0 8 131 0 0 139 3 0 4 0 7 0 145 0 0 145 291
08:00 AM 0 0 0 0 0 1 78 0 0 79 2 0 6 0 8 0 102 2 0 104 191

Total Volume 0 0 0 0 0 12 394 0 0 406 8 0 15 0 23 0 499 4 0 503 932
% App. Total 0 0 0 0  3 97 0 0  34.8 0 65.2 0  0 99.2 0.8 0   

PHF .000 .000 .000 .000 .000 .375 .752 .000 .000 .730 .667 .000 .625 .000 .719 .000 .860 .500 .000 .867 .801
Cars+ 0 0 0 0 0 12 381 0 0 393 8 0 15 0 23 0 492 3 0 495 911

% Cars+ 0 0 0 0 0 100 96.7 0 0 96.8 100 0 100 0 100 0 98.6 75.0 0 98.4 97.7
Heavy Vehicles 0 0 0 0 0 0 13 0 0 13 0 0 0 0 0 0 7 1 0 8 21
% Heavy Vehicles 0 0 0 0 0 0 3.3 0 0 3.2 0 0 0 0 0 0 1.4 25.0 0 1.6 2.3
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Greenhill Rd & Greencreek Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Greencreek Rd
SB

Greenhill Rd
WB

Greencreek Rd
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 10:00 AM to 01:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:00 PM

01:00 PM 0 0 0 0 0 2 89 0 0 91 1 0 1 0 2 0 115 0 0 115 208
01:15 PM 0 0 0 0 0 3 103 0 0 106 0 0 1 0 1 0 125 0 0 125 232
01:30 PM 0 0 0 0 0 4 105 0 0 109 1 0 4 0 5 0 101 1 0 102 216
01:45 PM 0 0 0 0 0 2 112 0 0 114 0 0 3 0 3 0 85 0 0 85 202

Total Volume 0 0 0 0 0 11 409 0 0 420 2 0 9 0 11 0 426 1 0 427 858
% App. Total 0 0 0 0  2.6 97.4 0 0  18.2 0 81.8 0  0 99.8 0.2 0   

PHF .000 .000 .000 .000 .000 .688 .913 .000 .000 .921 .500 .000 .563 .000 .550 .000 .852 .250 .000 .854 .925
Cars+ 0 0 0 0 0 10 402 0 0 412 2 0 9 0 11 0 417 1 0 418 841

% Cars+ 0 0 0 0 0 90.9 98.3 0 0 98.1 100 0 100 0 100 0 97.9 100 0 97.9 98.0
Heavy Vehicles 0 0 0 0 0 1 7 0 0 8 0 0 0 0 0 0 9 0 0 9 17
% Heavy Vehicles 0 0 0 0 0 9.1 1.7 0 0 1.9 0 0 0 0 0 0 2.1 0 0 2.1 2.0
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Greenhill Rd & Greencreek Rd
Greenhill Road Traffic Study
Cedarfalls, IA
118.0463.01

Greencreek Rd
SB

Greenhill Rd
WB

Greencreek Rd
NB

Greenhill Rd
EB

Start Time L T R P App. Total L T R P App. Total L T R P App. Total L T R P App. Total Int. Total

Peak Hour Analysis From 02:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 0 0 0 0 0 3 163 0 0 166 0 0 7 0 7 0 140 3 0 143 316
04:45 PM 0 0 0 0 0 6 180 0 0 186 0 0 2 0 2 0 125 2 0 127 315
05:00 PM 0 0 0 0 0 6 161 0 0 167 0 0 0 0 0 0 151 0 0 151 318
05:15 PM 0 0 0 0 0 4 192 0 0 196 2 0 1 0 3 0 120 2 0 122 321

Total Volume 0 0 0 0 0 19 696 0 0 715 2 0 10 0 12 0 536 7 0 543 1270
% App. Total 0 0 0 0  2.7 97.3 0 0  16.7 0 83.3 0  0 98.7 1.3 0   

PHF .000 .000 .000 .000 .000 .792 .906 .000 .000 .912 .250 .000 .357 .000 .429 .000 .887 .583 .000 .899 .989
Cars+ 0 0 0 0 0 19 691 0 0 710 2 0 10 0 12 0 535 7 0 542 1264

% Cars+ 0 0 0 0 0 100 99.3 0 0 99.3 100 0 100 0 100 0 99.8 100 0 99.8 99.5
Heavy Vehicles 0 0 0 0 0 0 5 0 0 5 0 0 0 0 0 0 1 0 0 1 6
% Heavy Vehicles 0 0 0 0 0 0 0.7 0 0 0.7 0 0 0 0 0 0 0.2 0 0 0.2 0.5
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Project No
Weekly Volume, per Channel

Location
Project

:  118.0463.01
:  Greenhill Road Traffic Study
:  b/t Algonquin Rd and Ashworth Rd

Interval Start
Mon

5/7/2018
Tue

5/8/2018
Fri

5/11/2018
Wed

5/9/2018
Thu

5/10/2018

EB
Sat

5/12/2018
Sun

5/13/2018
Mon - Fri
Average Weekly Average

12:00 AM - - - 15 26 - - 20.5 20.5
1:00 AM - - - 16 12 - - 14.0 14.0
2:00 AM - - - 32 32 - - 32.0 32.0
3:00 AM - - - 14 14 - - 14.0 14.0
4:00 AM - - - 37 37 - - 37.0 37.0
5:00 AM - - - 129 108 - - 118.5 118.5
6:00 AM - - - 287 245 - - 266.0 266.0
7:00 AM - - - 464 407 - - 435.5 435.5
8:00 AM - - - 446 414 - - 430.0 430.0
9:00 AM - - - 281 301 - - 291.0 291.0

10:00 AM - - - 328 313 - - 320.5 320.5
11:00 AM - - - 384 367 - - 375.5 375.5
12:00 PM - - - 425 378 - - 401.5 401.5
1:00 PM - - - 340 390 - - 365.0 365.0
2:00 PM - - - 373 407 - - 390.0 390.0
3:00 PM - - - 544 504 - - 524.0 524.0
4:00 PM - - - 594 501 - - 547.5 547.5
5:00 PM - - - 485 471 - - 478.0 478.0
6:00 PM - - - 355 320 - - 337.5 337.5
7:00 PM - - - 239 199 - - 219.0 219.0
8:00 PM - - 155 202 - - - 178.5 178.5
9:00 PM - - 125 169 - - - 147.0 147.0

10:00 PM - - 72 116 - - - 94.0 94.0
11:00 PM - - 34 31 - - - 32.5 32.5

12:00 AM - 
12:00 PM

Volume

Peak Hours

Totals 0 0 386 6306 5446

Factor

0 0 6069.0 6069.0

0.890.89--0.870.90---
467.0467.0--444491---

7:30 AM7:30 AM--7:45 AM7:30 AM---

Volume

12:00 PM - 
12:00 AM

0.930.93--0.900.920.82--
551.5551.5--518594155--

3:15 PM3:15 PM--3:15 PM4:00 PM8:00 PM--

Factor
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Project No
Weekly Volume, per Channel

Location
Project

:  118.0463.01
:  Greenhill Rd Traffic Study
:  B/t Algonquin Rd and Ashworth Rd

Interval Start
Mon

5/7/2018
Tue

5/8/2018
Fri

5/11/2018
Wed

5/9/2018
Thu

5/10/2018

WB
Sat

5/12/2018
Sun

5/13/2018
Mon - Fri
Average Weekly Average

12:00 AM - - - 35 29 - - 32.0 32.0
1:00 AM - - - 20 12 - - 16.0 16.0
2:00 AM - - - 14 12 - - 13.0 13.0
3:00 AM - - - 17 20 - - 18.5 18.5
4:00 AM - - - 30 29 - - 29.5 29.5
5:00 AM - - - 130 111 - - 120.5 120.5
6:00 AM - - - 205 203 - - 204.0 204.0
7:00 AM - - - 390 363 - - 376.5 376.5
8:00 AM - - - 376 333 - - 354.5 354.5
9:00 AM - - - 291 297 - - 294.0 294.0

10:00 AM - - - 281 314 - - 297.5 297.5
11:00 AM - - - 338 337 - - 337.5 337.5
12:00 PM - - - 375 424 - - 399.5 399.5
1:00 PM - - - 421 406 - - 413.5 413.5
2:00 PM - - - 400 412 - - 406.0 406.0
3:00 PM - - - 547 497 - - 522.0 522.0
4:00 PM - - - 593 575 - - 584.0 584.0
5:00 PM - - - 525 535 - - 530.0 530.0
6:00 PM - - - 397 363 - - 380.0 380.0
7:00 PM - - - 265 277 - - 271.0 271.0
8:00 PM - - 262 225 - - - 243.5 243.5
9:00 PM - - 133 156 - - - 144.5 144.5

10:00 PM - - 84 93 - - - 88.5 88.5
11:00 PM - - 36 38 - - - 37.0 37.0

12:00 AM - 
12:00 PM

Volume

Peak Hours

Totals 0 0 515 6162 5549

Factor

0 0 6113.0 6113.0

0.880.88--0.890.87---
394.5394.5--389412---

7:15 AM7:15 AM--7:15 AM7:30 AM---

Volume

12:00 PM - 
12:00 AM

0.960.96--0.920.920.98--
593.5593.5--583615262--

4:15 PM4:15 PM--3:45 PM4:15 PM8:00 PM--

Factor
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Project No
Weekly Volume, per Channel

Location
Project

:  118.0463.01
:  Greenhill Rd Traffic Study
:  b/t IA 58 & Main St

Interval Start
Mon

5/7/2018
Tue

5/8/2018
Fri

5/11/2018
Wed

5/9/2018
Thu

5/10/2018

EB
Sat

5/12/2018
Sun

5/13/2018
Mon - Fri
Average Weekly Average

12:00 AM - - - 18 29 - - 23.5 23.5
1:00 AM - - - 15 7 - - 11.0 11.0
2:00 AM - - - 13 19 - - 16.0 16.0
3:00 AM - - - 11 18 - - 14.5 14.5
4:00 AM - - - 21 15 - - 18.0 18.0
5:00 AM - - - 85 76 - - 80.5 80.5
6:00 AM - - - 251 203 - - 227.0 227.0
7:00 AM - - - 442 377 - - 409.5 409.5
8:00 AM - - - 494 446 - - 470.0 470.0
9:00 AM - - - 348 358 - - 353.0 353.0

10:00 AM - - - 362 378 - - 370.0 370.0
11:00 AM - - - 455 471 - - 463.0 463.0
12:00 PM - - - 509 468 - - 488.5 488.5
1:00 PM - - - 446 502 - - 474.0 474.0
2:00 PM - - - 442 433 - - 437.5 437.5
3:00 PM - - - 564 539 - - 551.5 551.5
4:00 PM - - - 597 571 - - 584.0 584.0
5:00 PM - - 526 543 - - - 534.5 534.5
6:00 PM - - 387 427 - - - 407.0 407.0
7:00 PM - - 264 282 - - - 273.0 273.0
8:00 PM - - 210 228 - - - 219.0 219.0
9:00 PM - - 136 144 - - - 140.0 140.0

10:00 PM - - 84 96 - - - 90.0 90.0
11:00 PM - - 42 52 - - - 47.0 47.0

12:00 AM - 
12:00 PM

Volume

Peak Hours

Totals 0 0 1649 6845 4910

Factor

0 0 6702.0 6702.0

0.880.88--0.800.91---
490.0490.0--471529---

7:45 AM7:45 AM--11:00 AM7:45 AM---

Volume

12:00 PM - 
12:00 AM

0.930.93--0.930.920.85--
595.0595.0--571625526--

4:30 PM4:30 PM--4:00 PM4:30 PM5:00 PM--

Factor
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Project No
Weekly Volume, per Channel

Location
Project

:  118.0463.01
:  Greenhill Rd Traffic Study
:  b/t IA 58 & Main St

Interval Start
Mon

5/7/2018
Tue

5/8/2018
Fri

5/11/2018
Wed

5/9/2018
Thu

5/10/2018

WB
Sat

5/12/2018
Sun

5/13/2018
Mon - Fri
Average Weekly Average

12:00 AM - - - 26 22 - - 24.0 24.0
1:00 AM - - - 12 11 - - 11.5 11.5
2:00 AM - - - 9 10 - - 9.5 9.5
3:00 AM - - - 18 18 - - 18.0 18.0
4:00 AM - - - 30 37 - - 33.5 33.5
5:00 AM - - - 85 75 - - 80.0 80.0
6:00 AM - - - 210 181 - - 195.5 195.5
7:00 AM - - - 412 364 - - 388.0 388.0
8:00 AM - - - 352 368 - - 360.0 360.0
9:00 AM - - - 289 316 - - 302.5 302.5

10:00 AM - - - 292 336 - - 314.0 314.0
11:00 AM - - - 402 355 - - 378.5 378.5
12:00 PM - - - 412 455 - - 433.5 433.5
1:00 PM - - - 389 454 - - 421.5 421.5
2:00 PM - - - 418 436 - - 427.0 427.0
3:00 PM - - - 579 538 - - 558.5 558.5
4:00 PM - - - 625 603 - - 614.0 614.0
5:00 PM - - 550 563 - - - 556.5 556.5
6:00 PM - - 356 403 - - - 379.5 379.5
7:00 PM - - 266 278 - - - 272.0 272.0
8:00 PM - - 263 244 - - - 253.5 253.5
9:00 PM - - 136 137 - - - 136.5 136.5

10:00 PM - - 73 75 - - - 74.0 74.0
11:00 PM - - 40 36 - - - 38.0 38.0

12:00 AM - 
12:00 PM

Volume

Peak Hours

Totals 0 0 1684 6296 4579

Factor

0 0 6279.5 6279.5

0.820.82--0.800.83---
416.5416.5--407426---

7:15 AM7:15 AM--7:15 AM7:15 AM---

Volume

12:00 PM - 
12:00 AM

0.940.94--0.830.960.79--
629.0629.0--634652550--

3:45 PM3:45 PM--3:45 PM4:15 PM5:00 PM--

Factor
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Project No
Weekly Volume, per Channel

Location
Project

:  118.0463.01
:  Greenhill Rd Traffic Study
:  b/t OrchardHill Dr & Oster Pkwy

Interval Start
Mon

5/7/2018
Tue

5/8/2018
Fri

5/11/2018
Wed

5/9/2018
Thu

5/10/2018

EB
Sat

5/12/2018
Sun

5/13/2018
Mon - Fri
Average Weekly Average

12:00 AM - - - 17 27 - - 22.0 22.0
1:00 AM - - - 12 9 - - 10.5 10.5
2:00 AM - - - 10 8 - - 9.0 9.0
3:00 AM - - - 12 15 - - 13.5 13.5
4:00 AM - - - 17 16 - - 16.5 16.5
5:00 AM - - - 77 65 - - 71.0 71.0
6:00 AM - - - 219 194 - - 206.5 206.5
7:00 AM - - - 369 356 - - 362.5 362.5
8:00 AM - - - 344 297 - - 320.5 320.5
9:00 AM - - - 246 259 - - 252.5 252.5

10:00 AM - - - 297 277 - - 287.0 287.0
11:00 AM - - - 312 338 - - 325.0 325.0
12:00 PM - - - 361 371 - - 366.0 366.0
1:00 PM - - - 341 389 - - 365.0 365.0
2:00 PM - - - 341 363 - - 352.0 352.0
3:00 PM - - - 472 474 - - 473.0 473.0
4:00 PM - - 498 494 - - - 496.0 496.0
5:00 PM - - 481 477 - - - 479.0 479.0
6:00 PM - - 328 333 - - - 330.5 330.5
7:00 PM - - 244 249 - - - 246.5 246.5
8:00 PM - - 198 178 - - - 188.0 188.0
9:00 PM - - 118 150 - - - 134.0 134.0

10:00 PM - - 59 85 - - - 72.0 72.0
11:00 PM - - 33 26 - - - 29.5 29.5

12:00 AM - 
12:00 PM

Volume

Peak Hours

Totals 0 0 1959 5439 3458

Factor

0 0 5428.0 5428.0

0.880.88--0.860.86---
375.5375.5--356403---

7:15 AM7:15 AM--7:00 AM7:30 AM---

Volume

12:00 PM - 
12:00 AM

0.950.95--0.900.930.95--
546.5546.5--474537556--

4:30 PM4:30 PM--3:00 PM4:30 PM4:30 PM--

Factor
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Project No
Weekly Volume, per Channel

Location
Project

:  118.0463.01
:  Greenhill Rd Traffic Study
:  b/w Orchard Pkwy & Oster Pkwy

Interval Start
Mon

5/7/2018
Tue

5/8/2018
Fri

5/11/2018
Wed

5/9/2018
Thu

5/10/2018

WB
Sat

5/12/2018
Sun

5/13/2018
Mon - Fri
Average Weekly Average

12:00 AM - - - 19 18 - - 18.5 18.5
1:00 AM - - - 13 10 - - 11.5 11.5
2:00 AM - - - 6 7 - - 6.5 6.5
3:00 AM - - - 6 6 - - 6.0 6.0
4:00 AM - - - 15 24 - - 19.5 19.5
5:00 AM - - - 67 60 - - 63.5 63.5
6:00 AM - - - 154 136 - - 145.0 145.0
7:00 AM - - - 359 349 - - 354.0 354.0
8:00 AM - - - 311 308 - - 309.5 309.5
9:00 AM - - - 257 243 - - 250.0 250.0

10:00 AM - - - 263 271 - - 267.0 267.0
11:00 AM - - - 343 332 - - 337.5 337.5
12:00 PM - - - 325 400 - - 362.5 362.5
1:00 PM - - - 358 380 - - 369.0 369.0
2:00 PM - - - 348 352 - - 350.0 350.0
3:00 PM - - - 445 458 - - 451.5 451.5
4:00 PM - - 506 519 - - - 512.5 512.5
5:00 PM - - 446 455 - - - 450.5 450.5
6:00 PM - - 309 303 - - - 306.0 306.0
7:00 PM - - 217 226 - - - 221.5 221.5
8:00 PM - - 194 206 - - - 200.0 200.0
9:00 PM - - 98 130 - - - 114.0 114.0

10:00 PM - - 56 53 - - - 54.5 54.5
11:00 PM - - 25 28 - - - 26.5 26.5

12:00 AM - 
12:00 PM

Volume

Peak Hours

Totals 0 0 1851 5209 3354

Factor

0 0 5207.0 5207.0

0.790.79--0.750.84---
368.5368.5--366371---

7:15 AM7:15 AM--7:15 AM7:15 AM---

Volume

12:00 PM - 
12:00 AM

0.930.93--0.890.900.95--
521.5521.5--458532511--

4:30 PM4:30 PM--3:00 PM4:30 PM4:30 PM--

Factor

1RT_WB_OsterPkwy_05-09-18.rdf Report Date:  5/15/2018 9:20 AM332



Project No
Speed Grand Totals

Location
Project

:  118.0463.01
:  Greenhill Road Traffic Study
:  b/t Algonquin Rd and Ashworth Rd

Wednesday, 5/9/2018 8:00 PM -
Friday, 5/11/2018 8:00 PM

70 -
< 200

65 -
< 70

60 -
< 65

55 -
< 60

50 -
< 55

45 -
< 50

40 -
< 45

35 -
< 40

30 -
< 35

25 -
< 30

20 -
< 25

15 -
< 20

0 -
< 15Total

EB
mph

Hourly Averages

0.00.01.02.07.05.04.51.00.00.00.00.00.020.512:00 AM
0.00.02.03.04.02.52.00.50.00.00.00.00.014.01:00 AM
0.50.52.05.011.56.54.01.50.50.00.00.00.032.02:00 AM
0.00.00.01.53.06.01.01.51.00.00.00.00.014.03:00 AM
0.01.04.05.015.55.54.01.01.00.00.00.00.037.04:00 AM
1.53.514.033.039.514.55.05.51.00.00.01.00.0118.55:00 AM
1.55.531.554.096.042.516.011.05.00.00.02.01.0266.06:00 AM
2.54.032.091.0150.587.537.523.04.52.00.00.50.5435.57:00 AM
1.54.530.074.5149.087.052.022.07.01.00.50.50.5430.08:00 AM
1.51.020.040.094.063.543.017.010.00.50.50.00.0291.09:00 AM
0.02.018.559.585.571.549.525.56.01.50.50.50.0320.510:00 AM
0.53.015.047.0112.093.566.028.58.51.00.50.00.0375.511:00 AM
1.54.026.570.0119.090.548.532.08.50.50.00.50.0401.512:00 PM
1.54.521.054.5125.585.040.522.58.50.51.00.00.0365.01:00 PM
3.56.023.561.0132.585.042.026.58.51.50.00.00.0390.02:00 PM
0.55.042.0112.0164.0114.551.023.510.50.00.00.50.5524.03:00 PM
1.07.535.597.0180.0127.065.022.09.51.51.00.50.0547.54:00 PM
1.54.532.084.5160.0110.549.026.57.51.50.00.50.0478.05:00 PM
1.55.519.562.5127.063.032.517.57.51.00.00.00.0337.56:00 PM
1.01.011.543.572.050.019.515.05.00.50.00.00.0219.07:00 PM
0.51.09.529.555.534.525.016.56.50.00.00.00.0178.58:00 PM
0.01.03.017.542.537.031.011.53.00.50.00.00.0147.09:00 PM
0.01.03.014.531.021.011.58.04.00.00.00.00.094.010:00 PM
0.00.50.06.511.57.06.50.50.00.00.00.00.032.511:00 PM

0.4 %
44

70 -
< 200

22.0

1.1 %
133

65 -
< 70

66.5

6.5 %
794

60 -
< 65

397.0

17.6 %
2137

55 -
< 60

1068.5

32.8 %
3976

50 -
< 55

1988.0

21.6 %
2621

45 -
< 50

1310.5

11.6 %
1413

40 -
< 45

706.5

5.9 %
720

35 -
< 40

360.0

2.0 %
247

30 -
< 35

123.5

0.2 %
27

25 -
< 30

13.5

0.1 %
8

20 -
< 25

4.0

0.1 %
13

15 -
< 20

6.5

0.0 %
5

0 -
< 15

2.5

12138

Total

6069.0

8.0 %  (971)
60 mph

25.6 %  (3108)
55 mph

58.4 %  (7084)
50 mph

80.0 %  (9705)
45 mph

91.6 %  (11118)
40 mph

97.5 %  (11838)
35 mph

99.6 %  (12085)
30 mph

59.1
90%

57.3
85%

51.0
50%

43.3
15%

Daily Average

Study Grand Totals

EB

46.5 - 56.5 mph     7180 vehicles (59.2 %)

Speeds Exceeded

Percentile Speeds
(mph)

Pace Range

10%
40.9

25 mph
99.8 %  (12112)

Average (Mean) 50.6 mph Minimum 10.1 mph Maximum 84.6 mph
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Project No
Speed Grand Totals

Location
Project

:  118.0463.01
:  Greenhill Rd Traffic Study
:  B/t Algonquin Rd and Ashworth Rd

Wednesday, 5/9/2018 8:00 PM -
Friday, 5/11/2018 8:00 PM

70 -
< 200

65 -
< 70

60 -
< 65

55 -
< 60

50 -
< 55

45 -
< 50

40 -
< 45

35 -
< 40

30 -
< 35

25 -
< 30

20 -
< 25

15 -
< 20

0 -
< 15Total

WB
mph

Hourly Averages

0.00.00.54.08.07.59.02.00.50.50.00.00.032.012:00 AM
0.00.00.01.52.04.55.02.01.00.00.00.00.016.01:00 AM
0.00.00.52.51.52.51.52.50.50.50.50.50.013.02:00 AM
0.50.00.51.55.53.05.52.00.00.00.00.00.018.53:00 AM
1.00.02.03.510.08.53.01.00.00.50.00.00.029.54:00 AM
0.50.03.512.542.038.015.55.53.00.00.00.00.0120.55:00 AM
0.01.512.527.073.550.524.511.52.50.50.00.00.0204.06:00 AM
1.00.511.033.0109.0111.067.028.512.01.50.50.01.5376.57:00 AM
0.51.08.035.5106.5103.057.526.013.52.01.00.00.0354.58:00 AM
0.00.511.520.577.084.556.032.010.01.00.00.01.0294.09:00 AM
1.00.07.030.080.087.554.021.512.52.00.51.50.0297.510:00 AM
0.00.57.524.069.0108.074.535.511.54.52.00.00.5337.511:00 AM
0.00.56.033.0108.5115.089.530.013.02.50.00.01.5399.512:00 PM
0.52.06.542.5111.5122.077.533.012.02.51.51.50.5413.51:00 PM
0.50.511.539.5109.5114.570.539.016.03.00.50.01.0406.02:00 PM
1.02.08.555.5165.5144.583.039.514.07.50.50.00.5522.03:00 PM
0.51.515.548.5177.0175.092.544.517.57.53.01.00.0584.04:00 PM
1.50.511.554.0147.0152.583.554.016.05.02.51.01.0530.05:00 PM
0.01.58.531.0134.0118.554.020.010.02.00.50.00.0380.06:00 PM
0.00.07.028.095.086.040.012.02.00.00.00.01.0271.07:00 PM
0.51.07.515.570.572.044.026.05.01.00.50.00.0243.58:00 PM
0.00.02.07.541.046.028.011.58.00.00.50.00.0144.59:00 PM
0.01.01.56.521.530.018.56.51.01.00.00.50.588.510:00 PM
0.00.00.50.513.09.58.04.01.50.00.00.00.037.011:00 PM

0.1 %
18

70 -
< 200

9.0

0.2 %
29

65 -
< 70

14.5

2.5 %
302

60 -
< 65

151.0

9.1 %
1115

55 -
< 60

557.5

29.1 %
3556

50 -
< 55

1778.0

29.3 %
3588

45 -
< 50

1794.0

17.4 %
2124

40 -
< 45

1062.0

8.0 %
980

35 -
< 40

490.0

3.0 %
366

30 -
< 35

183.0

0.7 %
90

25 -
< 30

45.0

0.2 %
28

20 -
< 25

14.0

0.1 %
12

15 -
< 20

6.0

0.1 %
18

0 -
< 15

9.0

12226

Total

6113.0

2.9 %  (349)
60 mph

12.0 %  (1464)
55 mph

41.1 %  (5020)
50 mph

70.4 %  (8608)
45 mph

87.8 %  (10732)
40 mph

95.8 %  (11712)
35 mph

98.8 %  (12078)
30 mph

55.6
90%

54.8
85%

48.4
50%

40.9
15%

Daily Average

Study Grand Totals

WB

44.9 - 54.9 mph     7426 vehicles (60.7 %)

Speeds Exceeded

Percentile Speeds
(mph)

Pace Range

10%
38.8

25 mph
99.5 %  (12168)

Average (Mean) 47.9 mph Minimum 10.1 mph Maximum 82.7 mph

1RT_WB_AlgonquinRd_05-09-18.rdf Report Date:  5/15/2018 8:57 AM334



Project No
Speed Grand Totals

Location
Project

:  118.0463.01
:  Greenhill Rd Traffic Study
:  b/t IA 58 & Main St

Wednesday, 5/9/2018 5:00 PM -
Friday, 5/11/2018 5:00 PM

70 -
< 200

65 -
< 70

60 -
< 65

55 -
< 60

50 -
< 55

45 -
< 50

40 -
< 45

35 -
< 40

30 -
< 35

25 -
< 30

20 -
< 25

15 -
< 20

0 -
< 15Total

EB
mph

Hourly Averages

0.00.00.00.51.05.09.05.01.51.00.50.00.023.512:00 AM
0.00.00.00.00.52.53.03.51.00.50.00.00.011.01:00 AM
0.00.00.00.00.51.58.54.50.50.00.50.00.016.02:00 AM
0.00.00.00.00.02.04.55.02.01.00.00.00.014.53:00 AM
0.00.00.00.01.04.59.03.00.50.00.00.00.018.04:00 AM
0.00.00.00.08.030.030.510.51.50.00.00.00.080.55:00 AM
0.00.00.03.017.569.0103.523.04.54.50.50.01.5227.06:00 AM
0.00.00.51.517.0105.5184.082.512.53.00.50.52.0409.57:00 AM
0.00.00.01.513.578.0225.0115.027.55.51.50.52.0470.08:00 AM
0.50.00.00.010.563.0153.092.525.03.52.02.50.5353.09:00 AM
0.00.00.00.515.059.5163.5101.527.01.50.00.51.0370.010:00 AM
0.00.00.50.014.568.0212.5123.533.07.51.51.01.0463.011:00 AM
0.00.01.00.513.5105.5225.0110.524.54.03.00.50.5488.512:00 PM
1.00.01.02.08.582.5199.5144.027.05.01.51.01.0474.01:00 PM
0.50.00.01.516.088.5188.0113.522.04.01.51.01.0437.52:00 PM
0.00.00.00.526.5106.0229.0153.529.05.01.00.01.0551.53:00 PM
0.50.00.01.013.5113.5240.5160.042.08.52.51.50.5584.04:00 PM
0.50.00.01.520.0105.5247.5131.023.02.02.00.51.0534.55:00 PM
0.00.00.03.518.074.5208.585.015.01.50.01.00.0407.06:00 PM
0.00.01.00.510.560.5128.561.07.52.01.00.50.0273.07:00 PM
0.00.00.02.57.546.596.058.57.50.50.00.00.0219.08:00 PM
0.00.00.00.57.533.065.025.08.50.50.00.00.0140.09:00 PM
0.50.00.00.53.520.543.019.03.00.00.00.00.090.010:00 PM
0.00.00.00.52.08.521.010.04.00.50.50.00.047.011:00 PM

0.1 %
7

70 -
< 200

3.5

0.0 %
0

65 -
< 70

0.0

0.1 %
8

60 -
< 65

4.0

0.3 %
44

55 -
< 60

22.0

3.7 %
492

50 -
< 55

246.0

19.9 %
2667

45 -
< 50

1333.5

44.7 %
5995

40 -
< 45

2997.5

24.5 %
3281

35 -
< 40

1640.5

5.2 %
699

30 -
< 35

349.5

0.9 %
123

25 -
< 30

61.5

0.3 %
40

20 -
< 25

20.0

0.2 %
22

15 -
< 20

11.0

0.2 %
26

0 -
< 15

13.0

13404

Total

6702.0

0.1 %  (15)
60 mph

0.4 %  (59)
55 mph

4.1 %  (551)
50 mph

24.0 %  (3218)
45 mph

68.7 %  (9213)
40 mph

93.2 %  (12494)
35 mph

98.4 %  (13193)
30 mph

47.7
90%

46.5
85%

41.8
50%

37.2
15%

Daily Average

Study Grand Totals

EB

37.2 - 47.2 mph     9989 vehicles (74.5 %)

Speeds Exceeded

Percentile Speeds
(mph)

Pace Range

10%
36.2

25 mph
99.3 %  (13316)

Average (Mean) 41.8 mph Minimum 10.0 mph Maximum 80.9 mph

1RT_EB_MainSt_05-09-18.rdf Report Date:  5/15/2018 9:04 AM335



Project No
Speed Grand Totals

Location
Project

:  118.0463.01
:  Greenhill Rd Traffic Study
:  b/t IA 58 & Main St

Wednesday, 5/9/2018 5:00 PM -
Friday, 5/11/2018 5:00 PM

70 -
< 200

65 -
< 70

60 -
< 65

55 -
< 60

50 -
< 55

45 -
< 50

40 -
< 45

35 -
< 40

30 -
< 35

25 -
< 30

20 -
< 25

15 -
< 20

0 -
< 15Total

WB
mph

Hourly Averages

0.00.00.51.03.08.57.03.50.50.00.00.00.024.012:00 AM
0.00.00.01.01.53.53.01.51.00.00.00.00.011.51:00 AM
0.50.00.50.52.02.02.00.51.50.00.00.00.09.52:00 AM
0.00.00.00.55.07.03.52.00.00.00.00.00.018.03:00 AM
0.50.01.05.09.59.54.03.01.00.00.00.00.033.54:00 AM
0.00.03.07.018.024.522.05.50.00.00.00.00.080.05:00 AM
0.00.51.510.054.574.046.56.51.50.00.00.00.5195.56:00 AM
1.01.02.517.570.0142.0119.028.02.00.50.52.02.0388.07:00 AM
0.00.51.513.570.5120.5120.026.06.50.01.00.00.0360.08:00 AM
0.00.02.07.536.594.5109.544.57.50.50.00.00.0302.59:00 AM
0.00.00.56.031.088.0120.549.014.02.51.51.00.0314.010:00 AM
0.50.03.56.049.5111.0147.547.07.53.50.51.01.0378.511:00 AM
0.00.51.09.062.0152.0145.049.010.02.00.51.01.5433.512:00 PM
0.00.00.58.555.5136.5151.053.511.52.50.50.01.5421.51:00 PM
0.00.01.06.555.5121.5160.066.512.01.51.00.51.0427.02:00 PM
0.50.01.08.567.0171.5224.065.516.52.00.50.51.0558.53:00 PM
1.00.03.010.572.0216.5229.563.514.00.51.50.02.0614.04:00 PM
0.01.02.011.569.5187.0209.562.513.00.00.00.00.5556.55:00 PM
0.51.02.55.555.0121.5140.543.57.01.01.50.00.0379.56:00 PM
0.00.01.56.026.088.5105.537.56.50.00.50.00.0272.07:00 PM
0.00.50.55.533.574.595.538.05.50.00.00.00.0253.58:00 PM
0.50.00.04.019.540.552.518.01.50.00.00.00.0136.59:00 PM
0.00.01.05.014.025.021.57.00.00.00.00.00.574.010:00 PM
0.00.01.01.55.510.510.55.04.00.00.00.00.038.011:00 PM

0.1 %
10

70 -
< 200

5.0

0.1 %
10

65 -
< 70

5.0

0.5 %
63

60 -
< 65

31.5

2.5 %
315

55 -
< 60

157.5

14.1 %
1772

50 -
< 55

886.0

32.3 %
4061

45 -
< 50

2030.5

35.8 %
4499

40 -
< 45

2249.5

11.6 %
1453

35 -
< 40

726.5

2.3 %
289

30 -
< 35

144.5

0.3 %
33

25 -
< 30

16.5

0.2 %
19

20 -
< 25

9.5

0.1 %
12

15 -
< 20

6.0

0.2 %
23

0 -
< 15

11.5

12559

Total

6279.5

0.7 %  (83)
60 mph

3.2 %  (398)
55 mph

17.3 %  (2170)
50 mph

49.6 %  (6231)
45 mph

85.4 %  (10730)
40 mph

97.0 %  (12183)
35 mph

99.3 %  (12472)
30 mph

51.7
90%

50.3
85%

44.9
50%

40.0
15%

Daily Average

Study Grand Totals

WB

40.5 - 50.5 mph     8692 vehicles (69.2 %)

Speeds Exceeded

Percentile Speeds
(mph)

Pace Range

10%
38.8

25 mph
99.6 %  (12505)

Average (Mean) 45.1 mph Minimum 10.0 mph Maximum 88.7 mph

1RT_WB_MainSt_05-09-18.rdf Report Date:  5/15/2018 9:11 AM336



Project No
Speed Grand Totals

Location
Project

:  118.0463.01
:  Greenhill Rd Traffic Study
:  b/t OrchardHill Dr & Oster Pkwy

Wednesday, 5/9/2018 4:00 PM -
Friday, 5/11/2018 4:00 PM

70 -
< 200

65 -
< 70

60 -
< 65

55 -
< 60

50 -
< 55

45 -
< 50

40 -
< 45

35 -
< 40

30 -
< 35

25 -
< 30

20 -
< 25

15 -
< 20

0 -
< 15Total

EB
mph

Hourly Averages

0.00.00.00.05.010.04.51.01.00.50.00.00.022.012:00 AM
0.00.00.50.02.05.02.50.00.00.00.50.00.010.51:00 AM
0.00.00.02.02.01.02.02.00.00.00.00.00.09.02:00 AM
0.00.00.00.01.55.03.02.50.00.51.00.00.013.53:00 AM
0.00.00.50.03.08.02.50.01.01.00.50.00.016.54:00 AM
0.00.02.51.518.025.512.51.51.55.03.00.00.071.05:00 AM
0.00.53.512.550.577.525.53.03.524.55.50.00.0206.56:00 AM
0.00.03.015.067.5162.567.05.08.527.06.50.50.0362.57:00 AM
0.01.04.012.065.0136.065.59.57.512.56.01.00.5320.58:00 AM
0.00.51.57.539.5106.564.510.52.512.07.00.50.0252.59:00 AM
0.00.03.015.055.0112.072.010.03.012.04.50.50.0287.010:00 AM
0.50.02.517.066.0132.067.019.52.511.05.02.00.0325.011:00 AM
0.00.05.515.082.0163.565.59.55.513.06.00.00.5366.012:00 PM
0.00.03.518.083.0147.081.07.07.511.55.51.00.0365.01:00 PM
1.00.52.019.070.5141.577.511.06.515.06.51.00.0352.02:00 PM
0.51.55.016.0116.0179.0111.515.57.014.55.51.00.0473.03:00 PM
0.00.57.021.5120.5206.599.516.09.011.04.00.00.5496.04:00 PM
1.01.53.024.0111.0207.595.510.08.510.54.51.50.5479.05:00 PM
0.50.55.021.082.5132.062.56.05.011.54.00.00.0330.56:00 PM
0.50.04.511.054.5102.049.59.02.08.04.51.00.0246.57:00 PM
0.00.01.08.037.569.547.58.02.58.05.01.00.0188.08:00 PM
1.00.51.55.020.553.034.06.54.06.01.50.50.0134.09:00 PM
0.00.51.55.015.028.018.01.00.52.00.50.00.072.010:00 PM
0.00.50.01.59.011.07.00.50.00.00.00.00.029.511:00 PM

0.1 %
10

70 -
< 200

5.0

0.1 %
16

65 -
< 70

8.0

1.1 %
121

60 -
< 65

60.5

4.6 %
495

55 -
< 60

247.5

21.7 %
2354

50 -
< 55

1177.0

40.9 %
4443

45 -
< 50

2221.5

21.0 %
2275

40 -
< 45

1137.5

3.0 %
329

35 -
< 40

164.5

1.6 %
178

30 -
< 35

89.0

4.0 %
434

25 -
< 30

217.0

1.6 %
174

20 -
< 25

87.0

0.2 %
23

15 -
< 20

11.5

0.0 %
4

0 -
< 15

2.0

10856

Total

5428.0

1.4 %  (147)
60 mph

5.9 %  (642)
55 mph

27.6 %  (2996)
50 mph

68.5 %  (7439)
45 mph

89.5 %  (9714)
40 mph

92.5 %  (10043)
35 mph

94.2 %  (10221)
30 mph

53.2
90%

52.4
85%

47.1
50%

41.8
15%

Daily Average

Study Grand Totals

EB

43.3 - 53.3 mph     7722 vehicles (71.1 %)

Speeds Exceeded

Percentile Speeds
(mph)

Pace Range

10%
39.6

25 mph
98.1 %  (10655)

Average (Mean) 46.4 mph Minimum 11.4 mph Maximum 84.6 mph

1RT_EB_OsterPkwy_05-09-18.rdf Report Date:  5/15/2018 9:17 AM337



Project No
Speed Grand Totals

Location
Project

:  118.0463.01
:  Greenhill Rd Traffic Study
:  b/w Orchard Pkwy & Oster Pkwy

Wednesday, 5/9/2018 4:00 PM -
Friday, 5/11/2018 4:00 PM

70 -
< 200

65 -
< 70

60 -
< 65

55 -
< 60

50 -
< 55

45 -
< 50

40 -
< 45

35 -
< 40

30 -
< 35

25 -
< 30

20 -
< 25

15 -
< 20

0 -
< 15Total

WB
mph

Hourly Averages

0.00.50.52.58.04.01.00.50.00.50.50.50.018.512:00 AM
0.00.01.03.02.02.01.50.00.00.01.01.00.011.51:00 AM
0.00.01.01.52.00.50.50.50.00.00.50.00.06.52:00 AM
0.50.50.52.01.51.00.00.00.00.00.00.00.06.03:00 AM
0.00.51.06.08.03.00.50.00.00.00.50.00.019.54:00 AM
1.02.55.517.025.08.52.50.00.00.01.00.50.063.55:00 AM
0.53.518.042.051.019.53.00.01.00.03.53.00.0145.06:00 AM
2.09.533.093.0139.552.58.51.01.00.56.56.50.5354.07:00 AM
0.57.522.070.5124.551.09.03.50.51.09.010.00.5309.58:00 AM
1.01.015.061.591.054.011.52.01.00.04.07.01.0250.09:00 AM
1.02.013.548.0112.061.511.54.01.50.54.55.51.5267.010:00 AM
1.55.031.083.0111.063.017.52.02.01.08.510.51.5337.511:00 AM
1.57.529.088.0140.558.513.52.02.02.08.59.50.0362.512:00 PM
2.52.521.072.0142.075.517.52.51.02.513.014.52.5369.01:00 PM
1.53.027.087.0126.566.015.04.52.51.54.59.02.0350.02:00 PM
2.07.033.0112.5166.575.513.54.53.53.017.512.01.0451.53:00 PM
2.55.522.0108.0201.085.524.58.57.56.021.517.52.5512.54:00 PM
4.02.025.594.0176.576.519.04.54.54.022.516.01.5450.55:00 PM
0.03.517.556.0119.061.09.01.02.01.016.019.01.0306.06:00 PM
1.03.516.544.079.047.010.00.50.02.07.010.50.5221.57:00 PM
1.01.012.529.565.054.511.50.51.00.05.517.01.0200.08:00 PM
0.50.07.021.542.024.08.03.00.00.03.04.50.5114.09:00 PM
1.01.05.514.018.07.53.51.00.00.50.52.00.054.510:00 PM
0.01.02.04.59.05.52.50.50.00.01.00.50.026.511:00 PM

0.5 %
51

70 -
< 200

25.5

1.3 %
140

65 -
< 70

70.0

6.9 %
721

60 -
< 65

360.5

22.3 %
2322

55 -
< 60

1161.0

37.7 %
3921

50 -
< 55

1960.5

18.4 %
1915

45 -
< 50

957.5

4.1 %
429

40 -
< 45

214.5

0.9 %
93

35 -
< 40

46.5

0.6 %
62

30 -
< 35

31.0

0.5 %
52

25 -
< 30

26.0

3.1 %
320

20 -
< 25

160.0

3.4 %
353

15 -
< 20

176.5

0.3 %
35

0 -
< 15

17.5

10414

Total

5207.0

8.8 %  (912)
60 mph

31.1 %  (3234)
55 mph

68.7 %  (7155)
50 mph

87.1 %  (9070)
45 mph

91.2 %  (9499)
40 mph

92.1 %  (9592)
35 mph

92.7 %  (9654)
30 mph

59.1
90%

58.2
85%

52.4
50%

46.0
15%

Daily Average

Study Grand Totals

WB

48.4 - 58.4 mph     6984 vehicles (67.1 %)

Speeds Exceeded

Percentile Speeds
(mph)

Pace Range

10%
42.3

25 mph
93.2 %  (9706)

Average (Mean) 50.6 mph Minimum 10.0 mph Maximum 84.6 mph

1RT_WB_OsterPkwy_05-09-18.rdf Report Date:  5/15/2018 9:20 AM338
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2727 SW Snyder Blvd, Ankeny IA
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Snyder &
Associates

2727 SW Snyder Blvd, Ankeny IA

Study Name : TT_Greenhill_AM_EB
Study Date : 5/10/2018
Page No.   : 2Study Summary

Runs Used in This Study Node Info

# Len Name

1 0 Start                           

2 1075 Hudson Rd                      

3 3408 IA 58                           

4 1840 S Main St                       

5 1973 Prairie Pkwy                    

6 4674 Rownd St                        

7 2724 Cedar Heights Dr            

8 517 End                             

Length of Study Route = 16,211 feet

Run Title
Start
Date

Start
Time

Length
Before/

After
Run
Type

GreenHillDr_AM-1-EB-R001TN 05/10/18 07:33 16211 Before Primary

GreenHillDr_AM-1-EB-R003T 05/10/18 07:59 16386 Before Secondary

GreenHillDr_AM-1-EB-R005T 05/10/18 08:15 16325 Before Secondary

GreenHillDr_AM-1-EB-R007T 05/10/18 08:31 16280 Before Secondary

GreenHillDr_AM-1-EB-R009T 05/10/18 08:47 16347 Before Secondary

Notes: 
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Snyder & Associates
2727 SW Snyder Blvd, Ankeny IA

Study Name : TT_Greenhill_AM_EB
Study Date : 5/10/2018
Page No.   : 3Overall Output Statistics

Node Length Node Travel # of Avg Total Time <= Time <= Time <=

# Time Stops Speed Delay 0 MPH 35 MPH 55 MPH

1 0 Start

2 1075 Hudson Rd 95.6 1.0 7.7 79.2 64.0 84.2 95.6

3 3408 IA 58 69.8 0.6 33.3 17.8 6.2 24.8 69.8

4 1840 S Main St 43.0 0.6 29.2 14.8 3.4 19.6 43.0

5 1973 Prairie Pkwy 37.2 0.4 36.2 7.0 0.2 12.2 37.2

6 4674 Rownd St 91.6 0.4 34.8 20.4 8.4 29.4 91.6

7 2724 Cedar Heights Dr 56.4 0.4 32.9 15.0 6.0 21.0 56.4

8 517 End 9.4 0.0 37.5 1.4 0.0 2.8 9.4

Total 16,211 403.0 3.4 27.4 155.6 88.2 194.0 403.0

Stats based on 5  BEFORE runs.
Stops based on a Stop Speed of 5 MPH.
Total Delay based on a Normal Speed of  45  MPH.
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Snyder & Associates
2727 SW Snyder Blvd, Ankeny IA

Study Name : TT_Greenhill_AM_EB
Study Date : 5/10/2018
Page No.   : 4Speed/Distance Profiles of All Runs

Distance Speed (MPH)

10 20 30 40 50 60 70 80 90 100Scale: 1 in. = 3000 feet
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Snyder & Associates
2727 SW Snyder Blvd, Ankeny IA

Study Name : TT_Greenhill_AM_EB
Study Date : 5/10/2018
Page No.   : 5Time/Space Trajectories of All Runs

Distance Time into Run (secs)

120 / (2 min.) 240 / (4 min.) 360 / (6 min.) 480 / (8 min.) 600 / (10 min.)Scale: 1 in. = 2500 feet

0

2,500

5,000

7,500

10,000

12,500

15,000

17,500

20,000

Start

Hudson Rd

IA 58

S Main St

Prairie Pkwy

Rownd St

Cedar Heights Dr

End

Solid Line is Normal Speed of 45 MPH
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Snyder & Associates
2727 SW Snyder Blvd, Ankeny IA

PC-Travel Reports for study: TT_Greenhill_AM_WB              

Report Name Page

Study Summary 2

Overall Output Statistics 3

Speed/Distance Profiles of All Runs 4

Time/Space Trajectories of All Runs 5
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Snyder &
Associates

2727 SW Snyder Blvd, Ankeny IA

Study Name : TT_Greenhill_AM_WB
Study Date : 5/10/2018
Page No.   : 2Study Summary

Runs Used in This Study Node Info

# Len Name

1 0 Start                           

2 1061 Cedar Heights Dr            

3 2584 Rownd St                        

4 4789 Prairie Pkwy                    

5 1962 S Main St                       

6 1864 IA 58                           

7 3354 Hudson Rd                      

8 381 End                             

Length of Study Route = 15,995 feet

Run Title
Start
Date

Start
Time

Length
Before/

After
Run
Type

GreenHillDr_AM-1-WB-R002TN 05/10/18 07:43 15995 Before Primary

GreenHillDr_AM-1-WB-R004T 05/10/18 08:08 15917 Before Secondary

GreenHillDr_AM-1-WB-R006T 05/10/18 08:23 16075 Before Secondary

GreenHillDr_AM-1-WB-R008T 05/10/18 08:39 15989 Before Secondary

GreenHillDr_AM-1-WB-R010T 05/10/18 08:56 15994 Before Secondary

Notes: 
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Study Name : TT_Greenhill_AM_WB
Study Date : 5/10/2018
Page No.   : 3Overall Output Statistics

Node Length Node Travel # of Avg Total Time <= Time <= Time <=

# Time Stops Speed Delay 0 MPH 35 MPH 55 MPH

1 0 Start

2 1061 Cedar Heights Dr 58.4 1.0 12.4 42.2 30.2 47.6 58.4

3 2584 Rownd St 46.2 0.4 38.1 7.2 2.0 9.4 46.2

4 4789 Prairie Pkwy 79.4 0.2 41.1 6.8 1.2 11.0 79.4

5 1962 S Main St 43.8 0.4 30.5 13.8 6.6 18.0 43.8

6 1864 IA 58 78.0 0.8 16.3 49.8 36.6 57.0 78.0

7 3354 Hudson Rd 78.6 0.8 29.1 27.6 12.6 36.2 78.6

8 381 End 7.6 0.0 34.2 1.4 0.0 2.8 7.0

Total 15,995 392.0 3.6 27.8 148.8 89.2 182.0 391.4

Stats based on 5  BEFORE runs.
Stops based on a Stop Speed of 5 MPH.
Total Delay based on a Normal Speed of  45  MPH.
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Study Name : TT_Greenhill_AM_WB
Study Date : 5/10/2018
Page No.   : 4Speed/Distance Profiles of All Runs

Distance Speed (MPH)
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Study Date : 5/10/2018
Page No.   : 5Time/Space Trajectories of All Runs
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Study Name : TT_Greenhill_Mid_EB
Study Date : 5/10/2018
Page No.   : 2Study Summary

Runs Used in This Study Node Info

# Len Name

1 0 Start                           

2 1201 Hudson Rd                      

3 3390 IA 58                           

4 1812 S Main St                       

5 1969 Prairie pkway                   

6 4721 Rownd St                        

7 2700 Cedar heights Dr             

8 365 End                             

Length of Study Route = 16,158 feet

Run Title
Start
Date

Start
Time

Length
Before/

After
Run
Type

GreenHillsDr_MID-1-EB-
R001TN

05/10/18 10:37 16158 Before Primary

GreenHillsDr_MID-1-EB-R003T 05/10/18 10:52 16224 Before Secondary

GreenHillsDr_MID-1-EB-R005T 05/10/18 11:07 16224 Before Secondary

GreenHillsDr_MID-1-EB-R007T 05/10/18 11:25 16162 Before Secondary

GreenHillsDr_MID-1-EB-R009T 05/10/18 11:42 15731 Before Secondary

Notes: 
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Study Name : TT_Greenhill_Mid_EB
Study Date : 5/10/2018
Page No.   : 3Overall Output Statistics

Node Length Node Travel # of Avg Total Time <= Time <= Time <=

# Time Stops Speed Delay 0 MPH 35 MPH 55 MPH

1 0 Start

2 1201 Hudson Rd 56.2 1.0 14.6 37.4 22.2 44.8 56.2

3 3390 IA 58 104.0 1.0 22.2 52.2 39.6 60.8 104.0

4 1812 S Main St 44.2 0.6 28.0 16.4 5.8 20.2 44.2

5 1969 Prairie pkway 32.8 0.2 40.9 2.6 0.0 5.8 32.8

6 4721 Rownd St 74.8 0.0 43.0 2.8 0.0 3.4 74.8

7 2700 Cedar heights Dr 73.8 0.8 24.9 32.8 18.8 39.2 73.6

8 365 End 5.6 0.0 44.4 0.8 0.0 3.4 5.6

Total 16,158 391.4 3.6 28.1 145.0 86.4 177.6 391.2

Stats based on 5  BEFORE runs.
Stops based on a Stop Speed of 5 MPH.
Total Delay based on a Normal Speed of  45  MPH.
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Study Date : 5/10/2018
Page No.   : 4Speed/Distance Profiles of All Runs

Distance Speed (MPH)
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Study Name : TT_Greenhill_Mid_WB
Study Date : 5/10/2018
Page No.   : 2Study Summary

Runs Used in This Study Node Info

# Len Name

1 0 Start                           

2 1272 Cedar heights Dr             

3 2625 Rownd St                        

4 4836 Prairie pkway                   

5 1907 S Main St                       

6 1840 IA 58                           

7 3387 Hudson Rd                      

8 381 End                             

Length of Study Route = 16,248 feet

Run Title
Start
Date

Start
Time

Length
Before/

After
Run
Type

GreenHillsDr_MID-1-WB-
R002T

05/10/18 10:45 16248 Before Primary

GreenHillsDr_MID-1-WB-
R004T

05/10/18 11:01 16202 Before Secondary

GreenHillsDr_MID-1-WB-
R006T

05/10/18 11:16 16170 Before Secondary

GreenHillsDr_MID-1-WB-
R008T

05/10/18 11:34 16179 Before Secondary

GreenHillsDr_MID-1-WB-
R010T

05/10/18 11:51 16223 Before Secondary

Notes: 
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Study Name : TT_Greenhill_Mid_WB
Study Date : 5/10/2018
Page No.   : 3Overall Output Statistics

Node Length Node Travel # of Avg Total Time <= Time <= Time <=

# Time Stops Speed Delay 0 MPH 35 MPH 55 MPH

1 0 Start

2 1272 Cedar heights Dr 50.6 0.8 17.1 31.2 20.8 36.4 50.6

3 2625 Rownd St 40.4 0.0 44.3 0.8 0.0 0.0 40.4

4 4836 Prairie pkway 78.8 0.4 41.8 6.0 0.6 9.2 78.8

5 1907 S Main St 38.0 0.2 34.2 8.8 1.6 13.8 38.0

6 1840 IA 58 52.0 0.4 24.1 23.6 15.4 28.4 52.0

7 3387 Hudson Rd 93.6 1.0 24.7 41.8 21.4 50.4 93.6

8 381 End 6.6 0.0 39.4 0.6 0.0 0.8 5.8

Total 16,248 360.0 2.8 30.8 112.8 59.8 139.0 359.2

Stats based on 5  BEFORE runs.
Stops based on a Stop Speed of 5 MPH.
Total Delay based on a Normal Speed of  45  MPH.
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Study Date : 5/10/2018
Page No.   : 4Speed/Distance Profiles of All Runs

Distance Speed (MPH)
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2727 SW Snyder Blvd, Ankeny IA

Study Name : TT_Greenhill_PM_EB
Study Date : 5/9/2018
Page No.   : 2Study Summary

Runs Used in This Study Node Info

# Len Name

1 0 Start                           

2 1299 Hudson Rd                      

3 3412 IA 58                           

4 1792 S Main St                       

5 2003 Prairie pkway                   

6 4679 Rownd St                        

7 2728 Cedar heights Dr             

8 344 End                             

Length of Study Route = 16,257 feet

Run Title
Start
Date

Start
Time

Length
Before/

After
Run
Type

GreenHillDr_PM-1-EB-R001T 05/09/18 16:46 16257 Before Primary

GreenHillDr_PM-1-EB-R003T 05/09/18 17:04 16150 Before Secondary

GreenHillDr_PM-1-EB-R005T 05/09/18 17:21 16216 Before Secondary

GreenHillDr_PM-1-EB-R007T 05/09/18 17:40 16246 Before Secondary

GreenHillDr_PM-1-EB-R009T 05/09/18 17:56 15673 Before Secondary

Notes: 
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Study Name : TT_Greenhill_PM_EB
Study Date : 5/9/2018
Page No.   : 3Overall Output Statistics

Node Length Node Travel # of Avg Total Time <= Time <= Time <=

# Time Stops Speed Delay 0 MPH 35 MPH 55 MPH

1 0 Start

2 1299 Hudson Rd 96.6 1.0 9.2 76.6 55.2 85.4 96.6

3 3412 IA 58 96.2 0.8 24.2 44.6 32.4 51.6 96.2

4 1792 S Main St 46.8 0.4 26.1 19.2 9.4 22.4 46.8

5 2003 Prairie pkway 33.8 0.2 40.4 3.2 0.0 3.6 33.8

6 4679 Rownd St 73.0 0.0 43.7 2.4 0.0 1.0 73.0

7 2728 Cedar heights Dr 85.2 0.8 21.8 44.2 28.4 55.0 85.0

8 344 End 5.2 0.0 45.1 1.2 0.0 3.6 4.6

Total 16,257 436.8 3.2 25.4 191.4 125.4 222.6 436.0

Stats based on 5  BEFORE runs.
Stops based on a Stop Speed of 5 MPH.
Total Delay based on a Normal Speed of  45  MPH.
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Study Date : 5/9/2018
Page No.   : 4Speed/Distance Profiles of All Runs

Distance Speed (MPH)
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Study Name : TT_Greenhill_PM_WB
Study Date : 5/9/2018
Page No.   : 2Study Summary

Runs Used in This Study Node Info

# Len Name

1 0 Start                           

2 506 Cedar heights Dr             

3 2609 Rownd St                        

4 4812 Prairie pkway                   

5 1898 S Main St                       

6 1863 IA 58                           

7 3410 Hudson Rd                      

8 248 End                             

Length of Study Route = 15,346 feet

Run Title
Start
Date

Start
Time

Length
Before/

After
Run
Type

GreenHillDr_PM-1-WB-R002TN 05/09/18 16:56 15346 Before Primary

GreenHillDr_PM-1-WB-R004T 05/09/18 17:13 16167 Before Secondary

GreenHillDr_PM-1-WB-R006T 05/09/18 17:32 16162 Before Secondary

GreenHillDr_PM-1-WB-R008T 05/09/18 17:48 16150 Before Secondary

GreenHillDr_PM-1-WB-R010T 05/09/18 18:05 16130 Before Secondary

Notes: 
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Study Name : TT_Greenhill_PM_WB
Study Date : 5/9/2018
Page No.   : 3Overall Output Statistics

Node Length Node Travel # of Avg Total Time <= Time <= Time <=

# Time Stops Speed Delay 0 MPH 35 MPH 55 MPH

1 0 Start

2 506 Cedar heights Dr 21.4 0.2 16.1 13.4 10.2 15.2 21.4

3 2609 Rownd St 68.2 0.6 26.1 28.2 17.4 32.6 68.2

4 4812 Prairie pkway 76.6 0.0 42.8 4.4 0.0 1.4 76.6

5 1898 S Main St 43.6 0.4 29.7 14.6 6.4 19.6 43.6

6 1863 IA 58 51.8 0.8 24.5 23.4 8.6 34.0 51.8

7 3410 Hudson Rd 88.2 0.6 26.4 36.2 21.4 42.2 88.2

8 248 End 5.2 0.0 32.5 1.2 0.0 4.0 5.2

Total 15,346 355.0 2.6 29.5 121.4 64.0 149.0 355.0

Stats based on 5  BEFORE runs.
Stops based on a Stop Speed of 5 MPH.
Total Delay based on a Normal Speed of  45  MPH.
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Memorandum 

To: Jon Resler, P.E., City Engineer Date: 9/4/18 

From: Mark Perington, P.E., PTOE 
Andrew Houchin, E.I. 

CC: Stephanie Sheetz, AICP, Community Development Director 

RE: Traffic Forecasts and Existing Conditions Analysis 
Greenhill Rd Corridor Traffic Study 
Cedar Falls, IA 
Snyder & Associates Project No.: 118.0463.01 
 

 
Introduction 
The City of Cedar Falls has requested that Snyder & Associates conduct a traffic study of the 
Greenhill Road corridor from Hudson Road to Cedar Heights Drive. The study area and 
intersections are shown in Figure 1. All the intersections on Greenhill Rd are included in the study 
other than the intersection with Iowa Highway 58 (IA 58) which is being studied separately by the 
Iowa DOT. The purpose of the study is to evaluate the current and future traffic demands for all 
modes of transportation in the Greenhill Rd corridor in order to develop short- and long-range 
plans for lane needs and intersection improvements. Other areas of focus for the study will be 
potential for traffic demand change due to new land use development, “complete streets” 
considerations, and appropriate traffic control for intersections such as traffic signalization or 
roundabouts. This memorandum summarizes the traffic forecasting process and analysis of the 
existing conditions with current and projected traffic. 

 
Figure 1. Study Area Intersections 
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Traffic Forecasts and Existing Conditions Analysis 
9/4/18 
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Existing Traffic Summary 
Traffic was counted on Greenhill Rd by the Iowa DOT in the spring of 2017 and by Snyder & 
Associates in the summer of 2018. Additionally, the City of Cedar Falls counted the AM and PM 
peak hours at the S Main St and Greenhill Rd intersection in the winter of 2017. Detailed 
information on those counts is included in the Traffic History and Data Collection Technical 
Memorandum. 

The DOT and Snyder & Associates counts are compared in Figure 2. The 2018 daily volumes on 
Greenhill Rd are significantly higher than 2017 volumes, especially west of Prairie Pkwy. Based 
on discussions with the City, field observations, and differences in the observed traffic patterns, it 
was determined this was likely the result of traffic diverting to avoid the intersection of IA 58 and 
Viking Rd. That intersection was under construction during the 2018 counts, which significantly 
limited its capacity.  

Adjustment for IA 58 and Viking Rd Construction 
In order to use the 2018 counts as the basis for peak hour forecasts, they needed to be adjusted for 
the IA 58 and Viking Rd construction traffic. This was accomplished by starting with peak hour 
volumes from the 2017 DOT counts at the IA 58 and Cedar Heights Dr intersections, the 2017 
DOT count on the south approach of Prairie Pkwy, and the 2017 City count at the S Main St 
intersection. Then, the volumes at intersections that were counted in 2018 but not 2017 were 
adjusted based on their existing turning patterns to balance with adjacent intersections. Figure 2 
shows the estimated 2018 daily volumes after being adjusted, and they are clearly more in line 
with the 2017 counts. Figure 3 shows the PM peak hour volumes prior to adjustment and Figure 
4 shows them after adjustment. 
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OTHER TRAFFIC DATA

LEGEND

PM Peak Hour Traffic Volumes

Estimated AADT

Signalized Intersection

COUNT SOURCE: MAY 9-11, 2018 Counts performed by Snyder & Associates unless otherwise noted

*
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* 2017 Preliminary DOT Count

* 2017 Preliminary DOT Count
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Greenhill Road Corridor Traffic Study
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LEGEND

PM Peak Hour Traffic Volumes

Estimated AADT

SEE TRAFFIC FORECAST AND ANALYSIS TECHNICAL MEMORANDUM FOR MORE INFORMATION

Signalized Intersection
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Figure 2. AADT on Greenhill Rd by Location (2017 vs. 2018) 

Forecasts 
The process of developing traffic forecasts for the Greenhill Rd corridor involved three basic steps. 
The first step was to examine the traffic history/historic growth rates, previous studies throughout 
the corridor, the Iowa Northland Regional Council of Government (INRCOG) regional traffic 
demand model forecast, and general development potential along the corridor. The second step 
was to use that information to select background growth rates for Greenhill Rd and the cross streets 
and apply them to the 2018 traffic (after it was adjusted for the IA 58 and Viking Rd construction). 
Additionally, during this step it was determined that the PM peak hour would be used as the focus 
of the analysis, because it is significantly higher than the AM peak, and the design year (2045) 
was selected. Finally, additional traffic from specific developments was added to the background 
growth. Specifically, the Sartori Hospital and Pinnacle Prairie development were considered 
separately from general background growth due to the volume of traffic they are expected to create 
and locations on the corridor. 

Historic Growth 
Past growth rates were calculated for traffic on Greenhill Rd and major cross streets based on Iowa 
DOT counts dating to the initial construction of Greenhill Rd in the early 1990s. The count 
histories for Greenhill Rd and the cross streets are shown in Figure 5 and Figure 6, respectively. 
The 2018 volumes shown have been adjusted for the IA 58 and Viking Rd construction. Some of 
notable growth rates and trends are summarized below. 

 Greenhill Rd Growth Rates (2001-2017): 5% per year west of IA 58, 2.2% per year east 
of IA 58, 3.4% per year average 
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 Cross Streets  
o Hudson Rd: Down since 2005, little growth since 2009  
o IA 58: Doubled from 1997-2005, about same level since 2005 
o N approach of S Main St: About 3% per year 1997-2017 consistent growth 
o Cedar Heights Dr: Nearly 5% per year 1997-2005, about same level since 2005 

Other Forecasts 
In addition to considering the previous growth in the corridor, forecasts from several sources were 
also considered. The primary forecast that was examined was the 2045 forecast from INRCOG, 
and it is shown in Figure 3 and Figure 4 along with the existing count history. In addition, other 
forecasts and projected volumes from past corridor studies and traffic impact studies were 
compared qualitatively with the INRCOG forecasts. The notable growth rates and trends INRCOG 
forecasted are summarized below.  

 Greenhill Rd: about 12,000-15,000 veh/day (highest 17,000 veh/day W of IA 58) 
o Growth rates: generally 0.7% - 1.6% per year from 2017 to achieve 
o Average of both sides of IA 58 1.75% per year 
o Overall average 1.2% per year 

 Cross Streets 
o Hudson Rd: 0.4% per year (from 2014) 
o IA 58: 0.2% per year (from 2017) 
o N approach of S Main St: no growth (from 2017) 
o Cedar Heights Dr: 1% per year (from 2017) 

 
Figure 5. Traffic History and INRCOG Forecasts on Greenhill Rd 
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Figure 6. Traffic History and INRCOG Forecasts on Cross Streets 

Development Potential 
While the INRCOG forecast volumes provides valuable information, they are based on a regional 
traffic model which may or may not consider specific developments and impacts within a small 
area (i.e. on the adjacent intersections and short roadway segments). In order to further refine the 
forecasted traffic for this study, major developments were considered separately from the general 
background traffic growth. These developments included the Sartori Hospital near Greenhill Rd 
and Hudson Rd and the Pinnacle Prairie mixed use development south of Greenhill Rd between S 
Main St and Cedar Heights Dr (see Master Plan in appendix). The Sartori Hospital traffic primarily 
affects the north approaches of Algonquin Dr and Ashworth Dr. The Pinnacle Prairie traffic 
primarily affects the south approach of Prairie Pkwy and, to a lesser degree, S Main St, Oster 
Pkwy, and Rownd St. 

Forecast Year (2045) Volumes 
Based on the traffic history, forecast information, and engineering judgment regarding the general 
growth potential, background traffic growth rates were selected for Greenhill Rd and cross streets. 
Those were used to grow traffic to the forecast year of 2045. This year was selected because it is 
the model year for the INRCOG forecast, and because the design life for roadway pavement is 
generally considered to be 20 to 25 years. Then, traffic for the specific developments (Sartori 
Hospital and Pinnacle Prairie) was added to the relevant intersections. The selected background 
growth rates and reasoning behind their selection are outlined below. The final PM peak hour 
forecast volumes and estimated daily traffic volumes are shown in Figure 7 and compared to the 
2045 INRCOG forecast volumes in Figure 8. 

375



LEGEND

PM Peak Hour Traffic Volumes

Estimated AADT

Intersection

Currently Signalized

SEE TRAFFIC FORECAST AND ANALYSIS TECHNICAL MEMORANDUM FOR MORE INFORMATION

H
u
d
s
o
n
 

R
d

A
lg

o
n
q
u
in
 

R
d

A
s
h

w
o
r
t
h
 

R
d

P
k

w
y

P
r
a
ir
ie

R
o

w
n
d
 
S
t

S
t
u
d
y
 

L
im
it
s

P
k

w
y

O
s
t
e
r

H
e
ig

h
t
s
 

D
r

C
e
d
a
r

C
r
e
e
k
 

R
d

G
r
e
e
n

IA
 
5
8

H
il
l 
D
r
.

O
r
c
h
a
r
d

S
t
u
d
y
 

L
im
it
s

S
.M

a
in
 
S
t

E
s
t
a
t
e
 

D
r

P
k

w
y
/

C
o
n
e
f
lo

w
e
r

V:\RefLibrary\CADDStandards\WorkSpace\Standards\Printing\Print_Drivers\Color\V8iColorHalfWeightPDF.pltcfg

8/22/2018 ahouchin

V:\Projects\2018\118.0463.01\CADD\PIM2_GreenHillRdTrafficStudy.dgn

Greenhill Road Corridor Traffic Study

Cedar Falls, Iowa

xx
xx
xx

xx,xxx

FEET

0 200 400

390

90

220

70

580

40

160

660

200

150

600

110

60

540

280

60

850

20

160

520

40

0

630

70

70

610

30

130

500

220

150

450

90

12,900 13,200
19,200 19,100

18,100

18,900 15,900 14,500

14,300 15,100 15,400

Figure 7. 2045 Forecasted Traffic

8/22/2018

9
0

2
0

7
0

1
0

1
0

2
0

20

60

70

3
7

0

8
4

0

3
0

80

490

30

7
007
0

7
005
0

10

610

10

1
1
0

1
0

2
0

1
8
0

3
0

1
0

130

510

260

3
8
0

1
1
5
0

1
3
0

1
6
0

8
0
0

2
9
0

170

630

250

6
0

1
3
0

1
5
0

2
4

0

1
7

0

1
7

0

10

860

60

9
0

1
0

1
0

300

640

20

2
0
0

4
0

4
0
0

3
0

5
0

1
0

10

710

150

1
001
0

3
008
0

70

650

30

6
0

1
0

8
0

2
0

1
0

2
0

130

430

160

1
4

0

3
0

1
4

0

140

460

70

2
6
0

3
0
0

3
2
0

1
0
0

2
3
0

1
0
0

1
6
0

6
5
0

7
0

10

650

2
0

1
0

30

840

376



Traffic Forecasts and Existing Conditions Analysis 
9/4/18 
Page 6 of 11 

  
V:\Projects\2018\118.0463.01\StudiesReports\TechMemo_ForecastsAnalysis-Greenhill_2018-09-04.docx 

 Selected Background Growth Rates 
 Greenhill Rd: 1.5% per year (49% total). History of growth and INRCOG 

projects growth. Higher side of growth range plus additional volume for specific 
development is conservative for planning improvements.  

 Hudson Rd: 1% (31% tot). Little history of growth and little INRCOG growth. 
Significant growth shown in Sartori TIS (3.4% per year, which is much higher 
than previous Hudson Rd study). Good connectivity and potential for 
development, especially to the south, which indicates some growth is likely. 

 N approach of S Main St: 1% (31% tot). History of growth but INRCOG does 
not project growth. Has some connectivity to areas of growth around Viking Rd, 
which supports the potential for growth. 

 N approach of Rownd St: 1% (31% tot). Assumed similar to S Main St based on 
similar nature. 

 Cedar Heights Dr: 1% (31% tot). No history of growth but INRCOG projects 
growth. Has potential development along it with Pinnacle Prairie to the west and 
large amounts of undeveloped land to the south and east. Good connectivity to 
other areas of growth, which supports the potential for growth. 

 

 
Figure 8. Comparison between 2045 Forecasts 

In general, the forecast volumes used in this analysis are somewhat higher than those projected 
by INRCOG. This is the result of detailed consideration of the traffic history in the area, known 
developments, development potential, and the corridor’s role in Cedar Falls overall. Growth rates 
based on INRCOG volumes averaged 1.2% per year, with several locations experiencing less 
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than 1% per year, which corresponds to slow to moderate growth. Based on the factors outlined 
above, it is believed this area could experience moderate to high growth. Additionally, growth 
rates were selected to err on the higher side of likely growth to ensure that the corridor 
improvements can be designed to accommodate even higher than expected traffic growth. 

Existing Conditions Analysis 
The traffic operations at the study intersections with existing geometry, traffic control, and signal 
timings were analyzed using the Synchro version 10 (Synchro 10) traffic analysis software and its 
built-in Highway Capacity Manual 6 (HCM 6) functionality. The HCM 6 uses Level of Service 
(LOS) to evaluate intersection and corridor operations. The LOS is a qualitative measure of the 
driver’s experience that is based on delay where an LOS A is the least delay and LOS F is the most 
delay. Typically, LOS D is the minimum acceptable level of service for urban intersections and is 
considered the point at which demand during a specific hour or peak period approaches the 
capacity of an intersection or roadway. Side streets can sometimes experience LOS E or F in peak 
periods if the main street is particularly busy. The LOS thresholds according to the HCM 6 are 
given in Table 1. 

Table 1. Level of Service Definition (HCM 6) 

LOS 

Average Delay per Vehicle 
(seconds) 

Signalized 
Intersection 

Unsignalized 
Intersection 

A < 10 < 10 
B 10 to 20 10 to 15 
C 20 to 35 15 to 25 
D 35 to 55 25 to 35 
E 55 to 80 35 to 50 

F > 80 or            
V/C > 1.0 

> 50 or            
V/C > 1.0 

V/C - Volume to Capacity Ratio 

The traffic analysis software Synchro 10 uses similar analysis procedures and the same delay and 
LOS criteria as the HCM 6, however Synchro 10 is better equipped to analyze a the progression of 
traffic on a coordinated signal corridor. Additionally, Synchro 10 provides 95th percentile queuing 
estimates and analyzes non-standard signal phasing while HCM 6 does not. For those reasons, 
Synchro 10 analysis was used for this study. The results are summarized in the follow section, and 
a more complete summary of operations by individual movements is in the Appendix. 

Existing (2018) Analysis 
The current operations in the corridor were analyzed to provide a baseline for comparison with the 
projected operations. Intersection geometry was collected in the field and signal timings were 
provided by the City. The 2018 volumes that were adjusted for the IA 58 and Viking Rd 
construction traffic were used for this analysis. In general, the unadjusted volumes were 
significantly higher than counts within the last year from the Iowa DOT and City, which would 
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have resulted in unrealistically poor operations for typical traffic in 2018. The analysis results for 
the adjusted 2018 traffic with existing geometry and signal timings are provided in Table 2. 

Currently all the signalized intersections are operating at an acceptable level (LOS D or better), 
and the side street approaches of two-way stop controlled (TWSC) are all LOS C or better. 
However, at that the intersection with the most delay, Cedar Heights Dr, there are two NB through 
lanes that are reduced to one lane just north of the intersection. When modeled as one NB through 
lane the overall intersection delay increases to 41 sec/veh. Additionally, it is operating as a split 
phase signal for NB and SB traffic. Split phase intersections are operationally inefficient compared 
to standard signal phasing, so operations at this intersection would be significantly improved by 
removing the split phasing.  

It should also be noted that while overall intersection operations are acceptable, individual 
movements could experience longer delays and queues. For example, 95th percentile volume for 
the WB left turn at Hudson Rd exceeds capacity, which leads to queue lengths at least 350 feet 
(about 14 cars). The analysis results for individual movements for each intersection are included 
in the appendix. 

Forecast Year (2045) Analysis 
In order to evaluate which intersections are likely to require improvements for capacity purposes, 
the existing roadway network was analyzed with the projected 2045 volumes. There were two 
intersections where the existing geometry needed to be modified to model the forecasted traffic; 
Algonquin Dr and Ashworth Dr currently do not continue north of Greenhill Rd, but due to 
expected development, there is traffic projected there. For this analysis, both north approaches 
were modeled with one left turn lane, one shared thru/right lane, and one receiving lane as was 
proposed in the 2017 traffic impact study. However, Greenhill Rd was not widened to include left 
turn lanes in the analysis to evaluate the potential need for widening. Table 2 shows the analysis 
results for the projected 2045 traffic on the current network. 
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Table 2. Synchro 10 Existing Geometry Analysis Results (PM Peak, 2018 and 2045) 

Intersection Control Approach 
2018 PM Peak 2045 PM Peak 

Delay 
(sec/veh) 

Longest 95th %ile 
Queue (ft) 

Delay 
(sec/veh) 

Longest 95th %ile 
Queue (ft) 

Hudson Rd Signal 

NB 26 / C 310 30 / C 490 
SB 16 / B 160 17 / B 210 
EB 22 / C 40 34 / C 80 
WB 28 / C #350 100+ / F #810 

Overall 23 / C - 67 / E - 

Algonquin Dr TWSC 
NB 14 / B < 25 44 / E 100 
SB - - 11 / B 80 

Ashworth Dr TWSC 
NB 11 / B < 25 32 / D 70 
SB - - 100+ / F Analysis failed 

S Main St Signal 

NB 22 / C 91 28 / C 165 
SB 59 / E #526 100+ / F #972 
EB 25 / C 173 51 / D #391 
WB 47 / D 557 100+ / F #1236 

Overall 39 / D - 100+ / F - 

Estate Dr / 
Coneflower Pkwy TWSC 

NB 15 / C < 25 19 / C < 25 
SB 12 / B < 25 35 / E < 25 

Prairie Pkwy Signal 

NB 17 / B 100 75 / E #440 
SB 11 / B < 25 16 / B 30 
EB 8 / A 80 11 / B 160 
WB 10 / B 90 20 / C 180 

Overall 11 / B - 31 / C - 

Orchard Hill Dr TWSC 
NB 21 / C < 25 52 / F < 25 
SB 14 / B < 25 27 / D 40 

Briarwood Hills 
Dr / Oster Pkwy TWSC 

NB 19 / C < 25 88 / F 130 
SB 16 / C < 25 43 / E 30 

Rownd St Signal 

NB 31 / C 60 57 / E #180 
SB 16 / B 100 17 / B 120 
EB 14 / B 210 32 / C 500 
WB 29 / C 440 68 / E #860 

Overall 22 / C - 47 / D - 
Green Creek Rd TWSC NB 11 / B < 25 15 / C < 25 

Cedar Heights Dr Signal 

NB 39 / D 310 60 / E #580 
SB 40 / D 290 61 / E #490 
EB 37 / D 210 48 / D 330 
WB 35 / D 200 46 / D 300 

Overall 38 / D - 53 / D - 
      # - 95th %-ile queue exceeds capacity, queue may be longer (length shown after two cycles) 
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In the forecast year (2045), several signalized and TWSC intersections experience unacceptable 
levels of delay. Below are some of the notable results. 

 Hudson Rd and S Main St intersections operate at LOS E or worse overall and have 
individual approaches and movements at LOS F 

 Rownd St and Cedar Heights Dr intersections operate at LOS D overall, but are 
approaching LOS E and have several approaches operate at LOS D 

o In addition, if Cedar Heights Dr is modeled with one NB thru lane, the overall delay 
increases to 64 sec/veh (LOS E) 

 Prairie Pkwy operates at LOS C, but the NB approach operates at LOS E 
 Several TWSC approaches operate at LOS F, however most approaches have low volumes 

and short queues 
o In most cases, routes to nearby signalized intersections are available 
o It is not unusual for local collector streets that intersect arterials to operate at LOS 

D-F in peak hours.  Safety performance is usually the greater determining factor in 
decision to add traffic control like signalization or roundabout. 

o SB delay at Ashworth Dr is related to traffic projected in the Sartori Hospital traffic 
impact study. Analysis should be refined as the site plan is defined. 

Summary 
This technical memorandum summarized the process for projecting traffic on the Greenhill Rd 
corridor and presented the resulting traffic forecast volumes for 2045. Daily traffic volumes are 
projected to grow by an average of 2% per year on average throughout the corridor, with some 
areas experiencing more growth and others experiencing less. The estimated daily volume is 
projected as high as 19,000 veh/day near IA 58. Then 2018 and 2045 traffic operations were 
analyzed for the existing roadway network. The 2018 operations are generally acceptable, though 
the Cedar Heights Dr intersection would operate significantly more efficiently with standard signal 
phasing. By 2045, delays at several of the intersections are expected to reach unacceptable levels 
necessitating improvements in increase intersection capacity to meet LOS C / D operation 
expectations by the community. 
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Appendix 
 Pinnacle Prairie Master Plan 
 Synchro 10 results for 2018 volumes adjusted for Viking Rd construction 
 Synchro 10 results for 2045 forecasted volumes 
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 2018 PM PEAK (adjusted for Viking Rd construction)

Intersection Control Type
Lane Group/ Approach

Synchro 

Delay

Snychro 

LOS

HCM 6 

Delay

HCM 6 

LOS

Synchro 95th 

Queue

HCM 6 95th 

Queues

NB Left 10 B 14 B 13 ‐
NB Thru/Right 27 C 22 C 310 ‐

NB Total 26 C 22 C ‐ ‐
SB Left 13 B 14 B 48 ‐
SB Thru/Right 16 B 15 B 159 ‐

SB Total 16 B 15 B ‐ ‐
EB Left/Thru 22 C 36 D 43 ‐
EB Thru/Right 22 C 20 C 43 ‐

EB Total 22 C 27 C ‐ ‐
WB Left/Thru 39 D 28 C #353 ‐
WB Right 6 A 21 C 45 ‐

WB Total 28 C 26 C ‐ ‐
INTERSECTION TOTAL 23 C 21 C ‐ ‐

NB Left/Thru/Right 14 B 14 B 17 17.5
NB Total 14 B 14 B ‐ ‐

WB Left 1 A 8 A 3 2.5
WB Total 1 A 1 A ‐ ‐

INTERSECTION TOTAL 2 A 2 A ‐ ‐

NB Left/Thru/Right 11 B 11 B 10 10
NB Total 11 B 11 B ‐ ‐

WB Left 2 A 8 A 8 7.5
WB Total 2 A 2 A ‐ ‐

INTERSECTION TOTAL 2 A 2 A ‐ ‐

NB Left 24 C 21 C 68 ‐
NB Thru/Right 21 C 20 C 91 ‐

NB Total 22 C 21 C ‐ ‐
SB Left/Thru/Right 59 E 40 D #526 ‐

SB Total 59 E 40 D ‐ ‐
EB Left 29 C 24 C 141 ‐
EB Thru/Right 23 C 21 C 173 ‐

EB Total 25 C 22 C ‐ ‐
WB Left 18 B 20 C 34 ‐
WB Thru/Right 49 D 39 D 557 ‐

WB Total 47 D 38 D ‐ ‐
INTERSECTION TOTAL 39 D 31 C ‐ ‐

NB Left/Thru 25 C 26 C 4 5
NB Right 10 B 10 B 2 3

NB Total 15 C 16 C ‐ ‐
SB Left/Thru/Right 12 B 12 B 3 3

SB Total 12 B 12 B ‐ ‐
EB Left 1 A 9 A 3 3

EB Total 1 A 1 A ‐ ‐
WB Left 1 A 9 A 1 0

WB Total 1 A 1 A ‐ ‐
INTERSECTION TOTAL 1 A 1 A ‐ ‐

Hudson Rd Signal

Algonquin Dr TWSC

Ashworth Dr TWSC

S Main St Signal

Estate Dr / 
Coneflower Pkwy

TWSC
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 2018 PM PEAK (adjusted for Viking Rd construction)

NB Left/Thru 23 C 16 B 102 ‐
NB Right 4 A 13 B 23 ‐

NB Total 17 B 15 B ‐ ‐
SB Left/Thru 11 B 15 B 13 ‐
SB Thru/Right 11 B 13 B 13 ‐

SB Total 11 B 14 B ‐ ‐
EB Left/Thru 8 A 7 A 83 ‐
EB Thru/Right 8 A 7 A 83 ‐

EB Total 8 A 7 A ‐ ‐
WB Left/Thru 10 B 7 A 87 ‐
WB Thru/Right 10 B 7 A 87 ‐

WB Total 10 B 7 A ‐ ‐
INTERSECTION TOTAL 11 B 9 A ‐ ‐

NB Left 27 D 25 D 2 3
NB Thru/Right 10 B 10 B 0 0

NB Total 21 C 20 C ‐ ‐
SB Left 25 D 26 D 10 10
SB Thru/Right 10 B 11 B 8 8

SB Total 14 B 14 B ‐ ‐
EB Left 2 A 9 A 8 8

EB Total 2 A 2 A ‐ ‐
WB Left 1 A 1 A 0 0

WB Total 1 A 1 A ‐ ‐
INTERSECTION TOTAL 2 A 2 A ‐ ‐

NB Left 21 C 21 C 7 8
NB Thru/Right 10 B 10 B 7 3

NB Total 19 C 19 C ‐ ‐
SB Left/Thru/Right 16 C 17 C 7 8

SB Total 16 C 17 C ‐ ‐
EB Left 1 A 9 A 1 3

EB Total 1 A 1 A ‐ ‐
WB Left 1 A 8 A 1 0

WB Total 1 A 1 A ‐ ‐
INTERSECTION TOTAL 1 A 1 A ‐ ‐

NB Left/Thru/Right 31 C 29 C 60 ‐
NB Total 31 C 29 C ‐ ‐

SB Left 26 C 23 C 95 ‐
SB Thru/Right 9 A 20 C 54 ‐

SB Total 16 B 21 C ‐ ‐
EB Left 12 B 15 B 61 ‐
EB Thru/Right 15 B 14 B 212 ‐

EB Total 14 B 14 B ‐ ‐
WB Left 9 A 13 B 15 ‐
WB Thru/Right 30 C 25 C 435 ‐

WB Total 29 C 25 C ‐ ‐
INTERSECTION TOTAL 22 C 21 C ‐ ‐

NB Left/Thru/Right 11 B 11 B 2 3
NB Total 11 B 11 B ‐ ‐

WB Left 1 A 8 A 1 3
WB Total 1 A 1 A ‐ ‐

INTERSECTION TOTAL 1 A 1 A ‐ ‐

NB Left/Thru 39 D 311 ‐
NB Thru/Right 39 D 311 ‐

NB Total 39 D ‐ ‐
SB Left/Thru 51 D 289 ‐
SB Right 3 A 10 ‐

SB Total 40 D ‐ ‐
EB Left 28 C 64 ‐
EB Thru/Right 38 D 207 ‐

EB Total 37 D ‐ ‐
WB Left 30 C 121 ‐
WB Thru/Right 37 D 200 ‐

WB Total 35 D ‐ ‐
INTERSECTION TOTAL 38 D ‐ ‐

Prairie Pkwy Signal

Orchard Hill Rd TWSC

Oster Pkwy TWSC

Rownd St Signal

Green Creek Rd TWSC

Cedar Heights Dr Signal
HCM 6 Can't Evaluate 

Split Phasing
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 2045 PM PEAK ‐ Existing Geometry

Intersection Control Type Lane Group/ Approach
Synchro 

Delay

Snychro 

LOS

HCM 6 

Delay

HCM 6 

LOS

Synchro 95th 

Queue

HCM 6 95th 

Queues

NB Left 9 A 14 B 16 ‐
NB Thru/Right 31 C 28 C 491 ‐

NB Total 30 C 28 C ‐ ‐
SB Left 27 C 23 C 131 ‐
SB Thru/Right 15 B 17 B 212 ‐

SB Total 17 B 18 B ‐ ‐
EB Left/Thru 34 C 150 F 78 ‐
EB Thru/Right 34 C 27 C 78 ‐

EB Total 34 C 84 F ‐ ‐
WB Left/Thru 284 F 152 F #810 ‐
WB Right 11 B 32 C 94 ‐

WB Total 198 F 114 F ‐ ‐
INTERSECTION TOTAL 67 E 48 D ‐ ‐

NB Left/Thru/Right 44 E 41 E 96 90
NB Total 44 E 41 E ‐ ‐

SB Left 70 F 61 F 75 68
SB Thru/Right 11 B 11 B 6 8

SB Total 45 E 40 E ‐ ‐
EB Left 1 A 9 A 2 3

EB Total 1 A 1 A ‐ ‐
WB Left 1 A 9 A 6 5

WB Total 1 A 1 A ‐ ‐
INTERSECTION TOTAL 8 A 8 A ‐ ‐

NB Left/Thru/Right 32 D 80 F 70 138
NB Total 32 D 80 F ‐ ‐

SB Left ERROR ERROR ERROR ERROR ERROR ERROR
SB Thru/Right 60 F 112 F 37 60

SB Total ERROR ERROR ERROR ERROR ‐ ‐
EB Left 1 A 10 B 1 0

EB Total 1 A 1 A ‐ ‐
WB Left 2 A 10 B 17 18

WB Total 2 A 2 A ‐ ‐
INTERSECTION TOTAL ERROR ERROR ERROR ERROR ‐ ‐

NB Left 30 C 30 C 144 ‐
NB Thru/Right 26 C 28 C 165 ‐

NB Total 28 C 29 C ‐ ‐
SB Left/Thru/Right 252 F 209 F #972 ‐

SB Total 252 F 209 F ‐ ‐
EB Left 115 F 121 F #391 ‐
EB Thru/Right 31 C 30 C 368 ‐

EB Total 51 D 52 D ‐ ‐
WB Left 19 B 27 C 52 ‐
WB Thru/Right 186 F 208 F #1236 ‐

WB Total 174 F 195 F ‐ ‐
INTERSECTION TOTAL 127 F 125 F ‐ ‐

NB Left/Thru 73 F 131 F 20 33
NB Right 10 B 13 B 9 15

NB Total 19 C 30 D ‐ ‐
SB Left/Thru/Right 35 E 57 F 19 30

SB Total 35 E 57 F ‐ ‐
EB Left 1 A 10 B 7 8

EB Total 1 A 1 A ‐ ‐
WB Left 1 A 10 B 6 8

WB Total 1 A 1 A ‐ ‐
INTERSECTION TOTAL 3 A 4 A ‐ ‐

Hudson Rd Signal

Algonquin Dr TWSC

S Main St Signal

Estate Dr / 
Coneflower Pkwy

TWSC

Ashworth Dr TWSC
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 2045 PM PEAK ‐ Existing Geometry

Intersection Control Type Lane Group/ Approach
Synchro 

Delay

Snychro 

LOS

HCM 6 

Delay

HCM 6 

LOS

Synchro 95th 

Queue

HCM 6 95th 

Queues

NB Left/Thru 108 F 75 E #440 ‐
NB Right 5 A 21 C 46 ‐

NB Total 75 E 58 E ‐ ‐
SB Left/Thru 16 B 36 C 32 ‐
SB Thru/Right 16 B 19 B 32 ‐

SB Total 16 B 24 C ‐ ‐
EB Left/Thru 11 B 11 B 160 ‐
EB Thru/Right 11 B 11 B 160 ‐

EB Total 11 B 11 B ‐ ‐
WB Left/Thru 20 C 24 C 177 ‐
WB Thru/Right 20 C 11 B 177 ‐

WB Total 20 C 16 B ‐ ‐
INTERSECTION TOTAL 31 C 25 C ‐ ‐

NB Left 71 F 70 F 14 13
NB Thru/Right 11 B 11 B 1 0

NB Total 52 F 50 F ‐ ‐
SB Left 69 F 81 F 36 40
SB Thru/Right 12 B 12 B 11 13

SB Total 27 D 31 D ‐ ‐
EB Left 3 A 10 B 17 18

EB Total 3 A 3 A ‐ ‐
WB Left 1 A 1 A 0 0

WB Total 1 A 1 A ‐ ‐
INTERSECTION TOTAL 4 A 4 A ‐ ‐

NB Left 138 F 150 F 129 133
NB Thru/Right 11 B 11 B 8 8

NB Total 88 F 96 F ‐ ‐
SB Left/Thru/Right 43 E 43 E 31 30

SB Total 43 E 43 E ‐ ‐
EB Left 1 A 9 A 2 3

EB Total 1 A 1 A ‐ ‐
WB Left 1 A 10 A 7 8

WB Total 1 A 1 A ‐ ‐
INTERSECTION TOTAL 9 A 10 B ‐ ‐

NB Left/Thru/Right 57 E 40 D #184 ‐
NB Total 57 E 40 D ‐ ‐

SB Left 29 C 28 C 124 ‐
SB Thru/Right 8 A 26 C 62 ‐

SB Total 17 B 27 C ‐ ‐
EB Left 34 C 28 C 133 ‐
EB Thru/Right 32 C 26 C 496 ‐

EB Total 32 C 27 C ‐ ‐
WB Left 18 B 18 B 80 ‐
WB Thru/Right 78 E 64 F #857 ‐

WB Total 68 E 57 F ‐ ‐
INTERSECTION TOTAL 47 D 40 D ‐ ‐

NB Left/Thru/Right 15 C 17 C 7 8
NB Total 15 C 17 C ‐ ‐

WB Left 1 A 1 A 3 3
WB Total 1 A 1 A ‐ ‐

INTERSECTION TOTAL 1 A 1 A ‐ ‐
NB Left/Thru 60 E #575 ‐
NB Thru/Right 60 E #575 ‐

NB Total 60 E ‐ ‐
SB Left/Thru 77 E #490 ‐
SB Right 8 A 44 ‐

SB Total 61 E ‐ ‐
EB Left 32 C 80 ‐
EB Thru/Right 50 D 332 ‐

EB Total 48 D ‐ ‐
WB Left 49 D #165 ‐
WB Thru/Right 45 D 297 ‐

WB Total 46 D ‐ ‐
INTERSECTION TOTAL 53 D ‐ ‐

Rownd St Signal

Prairie Pkwy Signal

Orchard Hill Rd TWSC

HCM 6 Can't Evaluate 
Split Phasing

Oster Pkwy TWSC

Green Creek Rd TWSC

Cedar Heights Dr Signal
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Memorandum 

To: Jon Resler, P.E., City Engineer Date: 9/5/18 
 

From: Mark Perington, P.E., PTOE 
Andrew Houchin, E.I. 

CC: Stephanie Sheetz, AICP, Community Development Director 

RE: Pedestrian & Bicycle Facilities Review 
Greenhill Rd Corridor Traffic Study 
Snyder & Associates Project No.: 118.0463.01 
 

 
Introduction 
The City of Cedar Falls has requested that Snyder & Associates conduct a traffic study of the 
Greenhill Road corridor from Hudson Road to Cedar Heights Drive. The study area and 
intersections are shown in Figure 1. All the intersections on Greenhill Rd are included in the study 
other than the intersection with Iowa Highway 58 (IA 58) which is being studied separately by the 
Iowa DOT. The purpose of the study is to evaluate the current and future traffic demands for all 
modes of transportation in the Greenhill Rd corridor in order to develop short- and long-range 
plans for lane needs and intersection improvements. Other areas of focus for the study will be 
potential for traffic demand change due to new land use development, “complete streets” 
considerations, and appropriate traffic control for intersections such as traffic signalization or 
roundabouts. This memorandum summarizes the current state of the pedestrian and bicycle 
facilities in accordance to the Cedar Falls Complete Streets Policy within the study limits. 

Figure 1. Study Area Intersections 
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Mobility Needs - Pedestrian Origins and Destination 
Pedestrian destinations are specific locations to which people are more likely to walk. Popular 
points of interest such as churches, neighboring parks, and nearby schools can be found within the 
vicinity of the Greenhill Road corridor. Residential areas would be considered as pedestrian 
origins. In addition to walking to specific destinations, many residents also walk for recreation as 
the current trail network provided within the corridor creates that opportunity. 
 
Schools: The study limits are located within the Southdale Elementary and Orchard Hill 
Elementary school boundaries, seen in Figure 2. Both institutions are located north of Greenhill 
Rd, so students that walk to school and live south of corridor rely on sidewalk connectivity and 
pedestrian facilities within Greenhill Rd. Valley Lutheran School is a private school located south 
of Greenhill Rd and east of Rownd St. While private schools do not have an attendance boundary, 
it is reasonable to assume that a portion of the students reside close enough that some walk to and 
from school, although most are transported by vehicle. Overall there are a total of seven schools 
within the vicinity of the corridor. 
 

Figure 2. Cedar Falls Community School District Map 
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Churches: There are 24 religious institutions within the vicinity of the corridor. Traffic counts were 
not collected during Sunday mornings when church services are held. However, consideration 
should be given to specific Sunday peak hours while church attendants arrive and leave the 
establishment, both on car and on foot. Figure 3 shows the locations of the churches throughout 
the corridor. 
 
Parks: There are nine parks within the vicinity of Greenhill Rd. These parks are located next to 
developed neighborhoods and appear to have sidewalk accessibility as well as a consistent 
connection to the trail system. Figure 3 shows the locations of the parks throughout the corridor. 
 

Figure 3. Pedestrian Destination Locations 
 
Pedestrian & Bicycle Crash History 
Pedestrian and bicycle crashes were reviewed for a ten-year period from 2008 through June 2018; 
four crashes were found within the study limits on Greenhill Rd. All four crashes involved 
bicyclists, resulting in two possible injuries and two minor injuries. All vehicles involved were 
making a right turn at an intersection when the crashes occurred. The initial direction of travel for 
three of the vehicles was south. The shared-used trail is located on the north side of Greenhill Rd; 
it is likely that the southbound vehicles were looking left while making the right turn and were not 
aware of oncoming pedestrian/bicyclists to their right. The major cause for two of the crashes was 
“Failure to yield the right of way while making a right turn on red signal”, these occurred at the 
intersections of Cedar Heights Dr and Hudson Rd. One of the drivers reported “vision obstructed 
by sun glare” as a major cause for the crash.  
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Network Connectivity  
The Cedar Prairie Trail runs continuously on the north side of Greenhill Rd from the intersection 
with Hudson Rd to Cedar Heights Dr. This trail is 10 feet wide throughout the corridor and 
provides a major east-west connection in the overall pedestrian and bicycle network in Cedar Falls. 
However, pedestrian facilities located on the south side of Greenhill Rd lack continuity in the study 
limits, more specifically in the following segments: 
 

- There is a 40 feet sidewalk gap approximately 500 feet east of Hudson Rd. 
- Sidewalk connectivity is intermittent on Algonquin Dr between Greenhill Rd and the 

residential developments located south of the corridor, but assumed to be completed with 
continued development.  

- Sidewalk is not present between the intersections of Ashworth Dr and IA 58. IA 58 only 
has east-west crosswalk on the north leg of the intersection, so the lack of sidewalk is 
assumed intentional to route pedestrians to this crosswalk.  

- Sidewalk is not present between Rownd St and Cedar Heights Dr.  
- There is a gap between sidewalk on Green Creek Rd and Greenhill Rd. Greenhill Rd does 

not have sidewalk on its south side in this segment.  
 

The majority of the north-south pedestrian crossings are located at signalized intersections, while 
most unsignalized intersections only provide an east-west connection along Greenhill Rd. The only 
north-south crossing at an unsignalized intersection appears to be at Ashworth Dr, though no signs 
or markings indicate its presence to drivers on Greenhill Rd. There is also a north-south trail 
underpass east of IA 58. Pedestrian connections between areas north and south of the corridor are 
important in order to provide safe and accessible routes to the three schools in the surrounding 
areas. 

Pedestrian and Bicycle Facilities 
Condition and presence of pedestrian facilities vary greatly along the Greenhill Rd corridor study 
limits. The following list is a preliminary evaluation of each of the signalized study intersection’s 
ADA and MUTCD compliance and status of pedestrian facilities. The pedestrian facilities that are 
being evaluated are shown in Table 1; the items addressed in this list are recommended to be 
considered for installation, repair, modification, and/or replacement as maintenance or other 
improvements take place along the corridor.  

Unsignalized intersections should also be updated to improve pedestrian accommodations. At 
these intersections, the primary needs are ensuring the pedestrian ramps are ADA compliant and 
include compliant detectable warning panels (truncated domes). Several approaches throughout 
the corridor do not currently include detectable warning panels; these should be improved when 
maintenance is required, the streets nearby are under construction, or under other annual 
improvement programs by the City. 
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Table 1. Preliminary Evaluation of Pedestrian Facilities 

Intersection Approach Truncated 
Domes 

Pedestrian 
Ramps 

Signal 
Pushbutton 

Pedestrian 
Signs 

Pedestrian 
Signal Head 

Hudson Rd 
North - - - Replace Replace 
East Install - - Replace Replace 
West - - - Replace Replace 

IA 58 North Install Modify - Replace - 

S Main St 

North - - Sidewalk(1) Replace 
Replace 

Non-
Countdowns 

South - - Sidewalk(1) Install 
East - - Sidewalk(1) Install 
West Install - Sidewalk(1) Replace 

Prairie Pkwy 

North - - - - - 
South - - - - - 
East - - - - - 
West - - - - - 

Rownd St 

North - - - - - 
South - - - - - 
East - - - - - 
West - - - - - 

Cedar 
Heights Dr West - Modify Replace Replace - 

(1) Pushbutton on signal pole located with gap away from existing adjacent sidewalk, add pavement walk 
 
Pedestrian Signal Timings (Walk/Flashing Don’t Walk) 
The methodology used to calculate pedestrian signal timing intervals, Walk and Flashing Don’t 
Walk, comes from the MUTCD and ITE Traffic Control Devices Handbook, 2nd Edition as cited 
per NCHRP 731. The calculations take into consideration the geometric characteristics from each 
intersection, crossing speed, and the associated vehicular phases. The preliminary minimum 
timings are listed in Table 2. Many of the crossings already have sufficient Flashing Don’t Walk 
times provided when compared to the minimum. However, additional Walk time has been listed 
at several of the intersections based on the distance between the pushbutton and the actual 
crosswalk location at curb ramp per MUTCD guidance. Clearance timing worksheets that include 
pedestrian clearance times are in the appendix. 
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Table 2. Recommended Preliminary Clearance Times Pedestrian Timings (sec) 

Intersection Pedestrian Phase 
Walk Flashing Don’t Walk 

Existing Proposed Existing Proposed 

Hudson Rd 
NB/SB 7 10 24/16 19 
EB/WB 7 11 27 22 

IA 58 EB/WB 5 12 20 33 

S Main St* 
NB/SB 7 7 20 25 
EB/WB 7 7 20 18 

Prairie Pkwy 
NB/SB 7 12 18 13 
EB/WB 7 14 25 24 

Rownd St 
NB/SB 7 9 20 16 
EB/WB 7 9 12/18 15 

Cedar Heights Dr EB/WB 7 12 14 22 
* - Calculated using 3.0 ft/sec rather than 3.5 ft/sec due to proximity to retirement community 
 
Conclusion 
In general, the Greenhill Rd corridor provides a key east-west connection for the pedestrian and 
bicycle network in Cedar Falls. There is existing trail on the north side of the road throughout the 
study area that is continued to the east and to the west, which provides substantial mobility to 
pedestrians and bicyclists. However, there is room for improvement in the existing network. For 
example, there are gaps in the sidewalk provided on the south side of Greenhill Rd and some 
crosswalks do not have detectable warning panels. Providing continuous sidewalk and detectable 
warning panels at every crosswalk will create a more accessible network for users with disability. 
In addition, pedestrian signal timings should be reviewed to ensure adequate time is provided for 
crossing at signalized intersections. 

 

 

 

Appendix 
 Pedestrian/Bicycle Crashes Summary 
 Clearance Timing Worksheets 
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Crash Severity

Fatal 0

Major Injury 0

Minor Injury 2

Possible/Unknown 2

Property Damage Only 0

4 Injury Status Summary

Fatal 0

Suspected serious/incapacitating 0

Suspected minor/non-incapacitating 2

Possible (complaint of pain/injury) 2

Uninjured 0

Fatal, not crash-related 0

Unknown 0

Not reported 0

4

Property Damage Total (dollars): 600.00

Average (per crash dollars): 150.00

Total Vehicles: 4.00

Average (per crash): 1.00

Total Occupants: 4.00

Average (per crash): 1.00

Property/Vehicles/Occupants

Fatalities/Fatal Crash: 0.00

Fatalities/Crash: 0.00

Injuries/Crash: 1.00

Major Injuries/Crash: 0.00

Minor Injuries/Crash: 0.50

Possible/Unknown Injuries/Crash: 0.50

Average Severity

09/05/2018 1 of 7
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Major Cause

Animal 0

Ran stop sign 0

FTYROW:  At uncontrolled intersection 0

FTYROW:  From stop sign 0

FTYROW:  Making left turn 0

FTYROW:  From parked position 0

FTYROW:  Other 0

Disregarded RR Signal 0

Crossed median (divided) 0

Aggressive driving/road rage 0

Exceeded authorized speed 0

Operating vehicle in an reckless, erratic, ca... 0

Passing:  On wrong side 0

Passing:  With insufficient distance/inadequa... 0

Passing:  Other passing 0

Driver Distraction:  Manual operation of an e... 0

Driver Distraction:  Talking on a hands free ... 0

Driver Distraction:  Other electronic device ... 0

Driver Distraction:  Unrestrained animal 0

Driver Distraction:  Inattentive/lost in thou... 0

Driver Distraction:  Exterior distraction 0

Ran off road - straight 0

Lost control 0

Over correcting/over steering 0

Failure to signal intentions 0

Vehicle stopped on railroad tracks 0

Other:  Improper operation 0

Other:  Disregarded signs/road markings 0

Downhill runaway 0

Towing improperly 0

Equipment failure 0

Other:  Getting off/out of vehicle 0

Improper backing 0

Illegally parked/unattended 0

Operator inexperience 0

Unknown 0

Other:  No improper action 1

Ran traffic signal 0

Failed to yield to emergency vehicle 0

FTYROW:  Making right turn on red signal 2

FTYROW:  From yield sign 0

FTYROW:  From driveway 0

FTYROW:  To pedestrian 0

Drove around RR grade crossing gates 0

Crossed centerline (undivided) 0

Traveling wrong way or on wrong side of road 0

Driving too fast for conditions 0

Improper or erratic lane changing 0

Followed too close 0

Passing:  Where prohibited by signs/markings 0

Passing:  Through/around barrier 0

Made improper turn 0

Driver Distraction:  Talking on a hand-held d... 0

Driver Distraction:  Adjusting devices (radio... 0

Driver Distraction:  Passenger 0

Driver Distraction:  Reaching for object(s)/f... 0

Driver Distraction:  Other interior distracti... 0

Ran off road - right 0

Ran off road - left 0

Swerving/Evasive Action 0

Failed to keep in proper lane 0

Traveling on prohibited traffic way 0

Other:  Vision obstructed 1

Other:  Disregarded warning sign 0

Other:  Illegal off-road driving 0

Separation of units 0

Cargo/equipment loss or shift 0

Oversized load/vehicle 0

Failure to dim lights/have lights on 0

Improper starting 0

Driving less than the posted speed limit 0

Other 0

Not reported 0

4
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Time of Day/Day of Week

Day of Week

 12 AM  
   to      

2 AM

 2 AM    
  to    4 

AM

 4 AM    
  to    6 

AM

 6 AM    
  to    8 

AM

 8 AM    
  to    

10 AM

10 AM 
to  

Noon

 Noon    
 to     2 

PM

 2 PM    
  to    4 

PM

 4 PM    
  to    6 

PM

 6 PM    
  to    8 

PM

 8 PM    
  to    

10 PM

 10 PM  
 to     

12 AM

Not 
reporte

d Total

Sunday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Monday 0 0 0 0 0 0 0 0 0 1 0 0 0 1

Tuesday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Wednesday 0 0 0 0 0 0 1 0 0 0 0 0 0 1

Thursday 0 0 0 0 0 1 0 1 0 0 0 0 0 2

Friday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Saturday 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 1 1 1 0 1 0 0 0 4

Manner of Crash Collision

Non-collision (single vehicle) 4

Head-on (front to front) 0

Rear-end (front to rear) 0

Angle, oncoming left turn 0

Broadside (front to side) 0

Sideswipe, same direction 0

Sideswipe, opposite direction 0

Rear to rear 0

Rear to side 0

Not reported 0

Other 0

Unknown 0

4 Surface Conditions

Dry 4

Wet 0

Ice/frost 0

Snow 0

Slush 0

Mud, dirt 0

Water (standing or moving) 0

Sand 0

Oil 0

Gravel 0

Not reported 0

Other 0

Unknown 0

4

Fixed Object Struck

Bridge overhead structure 0

Bridge/bridge rail parapet 0

Ditch 0

Ground 0

Guardrail - face 0

Concrete traffic barrier (median or right sid... 0

Cable barrier 0

Utility pole/light support 0

Traffic signal support 0

Fire hydrant 0

Tree 0

Snow bank 0

Wall 0

Other fixed object 0

Bridge pier or support 0

Curb/island/raised median 0

Embankment 0

Culvert/pipe opening 0

Guardrail - end 0

Other traffic barrier 0

Impact attenuator/crash cushion 0

Traffic sign support 0

Other post/pole/support 0

Mailbox 0

Landscape/shrubbery 0

Fence 0

Building 0

None (no fixed object struck) 4

4
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Driver Age/Driver Gender

Driver Age - 5 year 
Bins Female Male

Not 
reported Unknown Total

< 14 0 0 0 0 0

= 14 0 0 0 0 0

= 15 0 0 0 0 0

= 16 0 0 0 0 0

= 17 0 0 0 0 0

= 18 0 0 0 0 0

= 19 0 0 0 0 0

= 20 0 2 0 0 2

>= 21 and <= 24 0 0 0 0 0

>= 25 and <= 29 0 0 0 0 0

>= 30 and <= 34 0 1 0 0 1

>= 35 and <= 39 0 0 0 0 0

>= 40 and <= 44 0 0 0 0 0

>= 45 and <= 49 0 0 0 0 0

>= 50 and <= 54 0 0 0 0 0

>= 55 and <= 59 0 0 0 0 0

>= 60 and <= 64 0 1 0 0 1

>= 65 and <= 69 0 0 0 0 0

>= 70 and <= 74 0 0 0 0 0

>= 75 and <= 79 0 0 0 0 0

>= 80 and <= 84 0 0 0 0 0

>= 85 and <= 89 0 0 0 0 0

>= 90 and <= 94 0 0 0 0 0

>= 95 0 0 0 0 0

Not reported 0 0 0 0 0

Unknown 0 0 0 0 0

Total 0 4 0 0 4

Alcohol Test Given

None 4

Blood 0

Urine 0

Breath 0

Vitreous 0

Refused 0

Not reported 0

4

Drug Test Given

None 4

Blood 0

Urine 0

Breath 0

Vitreous 0

Refused 0

Not reported 0

4

Drug Test Result

Negative 0

Cannabis 0

Central Nervous System depressants 0

Central Nervous System stimulants 0

Hallucinogens 0

Inhalants 0

Narcotic Analgesics 0

Dissociative Anesthetic (PCP) 0

Prescription Drug 0

Not reported 4

Other 0

4

Drug/Alcohol Related

Drug 0

Alcohol (< Statutory) 0

Alcohol (Statutory) 0

Drug/Alcohol (< Statutory) 0

Drug/Alcohol (Statutory) 0

Refused 0

Under Influence of Alcohol/Drugs/Medications 0

None Indicated 4

4
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Crash Severity - Annual

Crash Year Fatal Major Injury Minor Injury Possible/Unknown
Property Damage 

Only Total
2008 0 0 0 0 0 0

2009 0 0 0 0 0 0

2010 0 0 1 0 0 1

2011 0 0 0 0 0 0

2012 0 0 0 0 0 0

2013 0 0 0 0 0 0

2014 0 0 0 1 0 1

2015 0 0 1 0 0 1

2016 0 0 0 0 0 0

2017 0 0 0 0 0 0

2018 0 0 0 1 0 1

Total 0 0 2 2 0 4

Severity/Year
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Injury Status - Annual

Crash Year Fatal

Suspected 
serious/incapac

itating

Suspected 
minor/non-

incapacitating

Possible 
(complaint of 

pain/injury) Uninjured
Fatal, not 

crash-related Unknown Total

2008 0 0 0 0 0 0 0 0

2009 0 0 0 0 0 0 0 0

2010 0 0 1 0 0 0 0 1

2011 0 0 0 0 0 0 0 0

2012 0 0 0 0 0 0 0 0

2013 0 0 0 0 0 0 0 0

2014 0 0 0 1 0 0 0 1

2015 0 0 1 0 0 0 0 1

2016 0 0 0 0 0 0 0 0

2017 0 0 0 0 0 0 0 0

2018 0 0 0 1 0 0 0 1

Total 0 0 2 2 0 0 0 4

Injury Status/Year
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Jurisdiction: Statewide
Year: 2008, 2009, 2010, 2011, 2012, 2013, 2014, 2015, 2016, 2017, 2018
Map Selection: Yes
Filter: Type (Pedestrian, Pedalcyclist (bicycle/tricycle/unicycle/pedal car), Pedalcycle passenger)

Meeting the following criteria

Analyst Information
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PROJECT: Greenhill Rd Corridor Traffic Study NO.: 118.0463

DATE: 09/05/18

SUBJECT: Hudson Road Clearance Times BY:         AJH

CK:         

TRAFFIC SIGNAL TIMINGS / CLEARANCE INTERVALS

INTERSECTION CHARACTERISTICS 7

Phase Street Name
mph (v) % (g) ft (cw) ft (pw) ft (sw) ft/sec (p)

1 45 0 80 - - -
6 45 0 90 85 18 3.5
5 45 0 75 - - -
2 45 0 80 52 24 3.5
3 45 0 85 - - -
8 45 0 95 3.5
7 45 0 90 - - -
4 45 0 100 95 22 3.5

(cw) - 

(pw) - 

(p) - 

(sw) - 

CALCULATED CLEARANCE INTERVALS (seconds)

Phase Street Name

1 3.94 2.40 6.34 - - - -
6 4.82 1.00 5.82 25 20 35 3
5 3.94 2.23 6.17 - - - -
2 4.82 1.00 5.82 15 10 26 4
3 3.94 2.57 6.51 - - - -
8 4.82 1.00 5.82 NA NA NA NA
7 3.94 2.74 6.68 - - - -
4 4.82 1.00 5.82 28 23 39 4

RECOMMENDED CLEARANCE INTERVALS (seconds)
Buffer

Interval *
(3 sec min)

1 3.9 2.4 - - - - -
6 4.8 1.5 25 10 19 6 OK
5 3.9 2.4 - - - - -
2 4.8 1.5 15 10 19 6 OK
3 - - - - -
8 4.8 1.9 NA NA
7 - - - - -
4 4.8 1.9 28 11 22 6 OK

* - Sum of Yellow and All Red, rounded down to nearest full second
# - If not OK, additional time needed to satify the 3 fps from pushbutton to cross.

Hudson Rd

Hudson Rd

Greenhill Rd

Greenhill Rd

Y R Calc Ped 
Clearance

Walk 
Interval

Ped Change 
IntervalPhase Street Name

Usually 3.5 ft/sec.  3.0 ft/sec. should be considered when 
ped. traffic is primarily children, elderly, or disabled. 
(MUTCD)
Distance from pushbutton to curb. If no pushbutton, use 6 ft. 
(MUTCD)

Y R Total 
Clearance

Calc Ped 
Clearance

Min Ped 
Change 
Interval

Walk + Ped 
Clearance 

Check (3 fps)
Add time to 
walk interval

Walk + Ped 
Clearance 

Check (3 fps) #

Hudson Rd

Hudson Rd

Greenhill Rd

Greenhill Rd

Hudson Rd

Hudson Rd

Greenhill Rd

Greenhill Rd

Vehicle path distance between the stop line and the far 
cross-street curb line.
Distance between the point the ped enters the street and 
the far side of the traveled way.

Enter Values in Shaded Regions

Walk interval (in seconds)=
Posted 
Speed 
Limit

grade 
+/-

vehicle 
crossing 

width

pedestrian 
crossing 

width

distance from 
pushbutton to 

curb
pedestrian 

walking speed

cw

pw
sw
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PROJECT: Greenhill Rd Corridor Traffic Study NO.: 118.0463

DATE: 09/05/18

SUBJECT: Hudson Road Clearance Times BY:         AJH

CK:         

Calculation Method:

Source:  ITE, Traffic Control Devices Handbook, 2nd Edition , Chapter 10 as citied per NCHRP 731
Y = t + ( v / (2a +/- 64.4g)) R = (cw + l ) / v -1
Y = yellow interval, seconds R = All red interval, seconds
t = reaction time, set at 1.0 second cw = vehicle crossing width, feet
v = 85th percentile approach speed (posted limit + 7mph) l = length of vehicle, set at 20 feet
          Yellow time for left turning vehicles use posted speed - 5 mph May decrease by 1 second due to startup lose
          Red time for left turning vehicles use speed of 20 mph regardless of posted speed
a = deceleration rate, set at 10 feet/second/second
g = grade of approach over braking distance percent/100

Source:  MUTCD 2009, Section 4E.06
Note:  Depending on the client, yellow clearance time may be used as part of the pedestrian clearance (FDW) interval.
FDW = pw / p
FDW = pedestrian clearance interval, seconds 
pw = pedestrian crossing width, feet (from curb to far side of traveled way)
p = pedestrian velocity, ft/sec

Source: MUTCD 2009, Section 4E.06

IF: (W + pw/p) < [(pw+sw)/3] , THEN: W is increased by (pw+sw)/3 - (W + pw/p)
W = walk interval, seconds
pw = pedestrian crossing width, feet (from curb to far side of traveled way)
p = pedestrian velocity, ft/sec
sw = sidwalk width, feet (from pushbutton to curb, or 6 feet if no pushbutton)

Note: If the time it takes a pedestrian to cross the intersection starting from the pushbutton at 3 ft/sec exceeds the total of the walk and 
pedestrian clearance interval, the additional time should be provided in the walk interval

V:\Projects\2018\118.0463.01\Design\Traffic\Calc_ClearanceInts_Greenhill.xlsx\Hudson Road rev. 1/25/16
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PROJECT: Greenhill Rd Corridor Traffic Study NO.: 118.0463

DATE: 09/05/18

SUBJECT: IA 58 Clearance Times BY:         AJH

CK:         

TRAFFIC SIGNAL TIMINGS / CLEARANCE INTERVALS

INTERSECTION CHARACTERISTICS 7

Phase Street Name
mph (v) % (g) ft (cw) ft (pw) ft (sw) ft/sec (p)

1 55 0 90 - - -
6 55 0 105
5 55 0 100 - - -
2 55 0 115
3 45 0 115 - - -
8 45 0 115
7 45 0 110 - - -
4 45 0 115 138 16 3.5

(cw) - 

(pw) - 

(p) - 

(sw) - 

CALCULATED CLEARANCE INTERVALS (seconds)

Phase Street Name

1 4.68 2.74 7.42 - - - -
6 5.56 1.00 6.56 NA NA NA NA
5 4.68 3.08 7.76 - - - -
2 5.56 1.00 6.56 NA NA NA NA
3 3.94 3.59 7.53 - - - -
8 4.82 1.00 5.82 NA NA NA NA
7 3.94 3.42 7.36 - - - -
4 4.82 1.00 5.82 40 35 52 5

RECOMMENDED CLEARANCE INTERVALS (seconds)
Buffer

Interval *
(3 sec min)

1 4.7 3.1 - - - - -
6 5.6 1.8 NA NA
5 4.7 3.1 - - - - -
2 5.6 1.8 NA NA
3 3.9 3.6 - - - - -
8 4.8 2.7 NA NA
7 3.9 3.6 - - - - -
4 4.8 2.7 40 12 33 7 OK

* - Sum of Yellow and All Red, rounded down to nearest full second
# - If not OK, additional time needed to satify the 3 fps from pushbutton to cross.

IA 58

IA 58

Greenhill Rd

Greenhill Rd

Y R Calc Ped 
Clearance

Walk 
Interval

Ped Change 
IntervalPhase Street Name

Usually 3.5 ft/sec.  3.0 ft/sec. should be considered when 
ped. traffic is primarily children, elderly, or disabled. 
(MUTCD)
Distance from pushbutton to curb. If no pushbutton, use 6 ft. 
(MUTCD)

Y R Total 
Clearance

Calc Ped 
Clearance

Min Ped 
Change 
Interval

Walk + Ped 
Clearance 

Check (3 fps)
Add time to 
walk interval

Walk + Ped 
Clearance 

Check (3 fps) #

IA 58

IA 58

Greenhill Rd

Greenhill Rd

IA 58

IA 58

Greenhill Rd

Greenhill Rd

Vehicle path distance between the stop line and the far 
cross-street curb line.
Distance between the point the ped enters the street and 
the far side of the traveled way.

Enter Values in Shaded Regions

Walk interval (in seconds)=
Posted 
Speed 
Limit

grade 
+/-

vehicle 
crossing 

width

pedestrian 
crossing 

width

distance from 
pushbutton to 

curb
pedestrian 

walking speed

cw

pw
sw

cw

pw
sw

cw

pw
sw
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PROJECT: Greenhill Rd Corridor Traffic Study NO.: 118.0463

DATE: 09/05/18

SUBJECT: IA 58 Clearance Times BY:         AJH

CK:         

Calculation Method:

Source:  ITE, Traffic Control Devices Handbook, 2nd Edition , Chapter 10 as citied per NCHRP 731
Y = t + ( v / (2a +/- 64.4g)) R = (cw + l ) / v -1
Y = yellow interval, seconds R = All red interval, seconds
t = reaction time, set at 1.0 second cw = vehicle crossing width, feet
v = 85th percentile approach speed (posted limit + 7mph) l = length of vehicle, set at 20 feet
          Yellow time for left turning vehicles use posted speed - 5 mph May decrease by 1 second due to startup lose
          Red time for left turning vehicles use speed of 20 mph regardless of posted speed
a = deceleration rate, set at 10 feet/second/second
g = grade of approach over braking distance percent/100

Source:  MUTCD 2009, Section 4E.06
Note:  Depending on the client, yellow clearance time may be used as part of the pedestrian clearance (FDW) interval.
FDW = pw / p
FDW = pedestrian clearance interval, seconds 
pw = pedestrian crossing width, feet (from curb to far side of traveled way)
p = pedestrian velocity, ft/sec

Source: MUTCD 2009, Section 4E.06

IF: (W + pw/p) < [(pw+sw)/3] , THEN: W is increased by (pw+sw)/3 - (W + pw/p)
W = walk interval, seconds
pw = pedestrian crossing width, feet (from curb to far side of traveled way)
p = pedestrian velocity, ft/sec
sw = sidwalk width, feet (from pushbutton to curb, or 6 feet if no pushbutton)

Note: If the time it takes a pedestrian to cross the intersection starting from the pushbutton at 3 ft/sec exceeds the total of the walk and 
pedestrian clearance interval, the additional time should be provided in the walk interval

V:\Projects\2018\118.0463.01\Design\Traffic\Calc_ClearanceInts_Greenhill.xlsx\IA 58 rev. 1/25/16
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PROJECT: Greenhill Rd Corridor Traffic Study NO.: 118.0463

DATE: 09/05/18

SUBJECT: S Main Street Clearance Times BY:         AJH

CK:         

TRAFFIC SIGNAL TIMINGS / CLEARANCE INTERVALS

INTERSECTION CHARACTERISTICS 7

Phase Street Name
mph (v) % (g) ft (cw) ft (pw) ft (sw) ft/sec (p)

1 45 0 60 - - -
6 45 0 75 72 20 3.0
5 45 0 70 - - -
2 45 0 70 66 20 3.0
3 35 0 80 - - -
8 35 0 80 88 20 3.0
7 35 0 80 - - -
4 35 0 90 84 20 3.0

(cw) - 

(pw) - 

(p) - 

(sw) - 

CALCULATED CLEARANCE INTERVALS (seconds)

Phase Street Name

1 3.94 1.72 5.66 - - - -
6 4.82 1.00 5.82 24 19 OK OK
5 3.94 2.06 6.00 - - - -
2 4.82 1.00 5.82 22 17 OK OK
3 3.21 2.40 5.61 - - - -
8 4.09 1.00 5.09 30 25 OK OK
7 3.21 2.40 5.61 - - - -
4 4.09 1.00 5.09 28 23 OK OK

RECOMMENDED CLEARANCE INTERVALS (seconds)
Buffer

Interval *
(3 sec min)

1 3.9 2.1 - - - - -
6 4.8 1.2 24 7 18 6 OK
5 3.9 2.1 - - - - -
2 4.8 1.2 22 7 18 6 OK
3 3.2 2.4 - - - - -
8 4.1 1.5 30 7 25 5 OK
7 - - - - -
4 4.1 1.5 28 7 25 5 OK

* - Sum of Yellow and All Red, rounded down to nearest full second
# - If not OK, additional time needed to satify the 3 fps from pushbutton to cross.

Distance between the point the ped enters the street and 
the far side of the traveled way.

Enter Values in Shaded Regions

Walk interval (in seconds)=
Posted 
Speed 
Limit

grade 
+/-

vehicle 
crossing 

width

pedestrian 
crossing 

width

distance from 
pushbutton to 

curb
pedestrian 

walking speed

Greenhill Rd

Greenhill Rd

S Main St

S Main St

Vehicle path distance between the stop line and the far 
cross-street curb line.

Phase Street Name

Usually 3.5 ft/sec.  3.0 ft/sec. should be considered when 
ped. traffic is primarily children, elderly, or disabled. 
(MUTCD)
Distance from pushbutton to curb. If no pushbutton, use 6 ft. 
(MUTCD)

Y R Total 
Clearance

Calc Ped 
Clearance

Min Ped 
Change 
Interval

Walk + Ped 
Clearance 

Check (3 fps)
Add time to 
walk interval

Walk + Ped 
Clearance 

Check (3 fps) #

Greenhill Rd

Greenhill Rd

S Main St

S Main St

Y R Calc Ped 
Clearance

Walk 
Interval

Ped Change 
Interval

Greenhill Rd

Greenhill Rd

S Main St

S Main St

cw

pw
sw
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405



PROJECT: Greenhill Rd Corridor Traffic Study NO.: 118.0463

DATE: 09/05/18

SUBJECT: S Main Street Clearance Times BY:         AJH

CK:         

Calculation Method:

Source:  ITE, Traffic Control Devices Handbook, 2nd Edition , Chapter 10 as citied per NCHRP 731
Y = t + ( v / (2a +/- 64.4g)) R = (cw + l ) / v -1
Y = yellow interval, seconds R = All red interval, seconds
t = reaction time, set at 1.0 second cw = vehicle crossing width, feet
v = 85th percentile approach speed (posted limit + 7mph) l = length of vehicle, set at 20 feet
          Yellow time for left turning vehicles use posted speed - 5 mph May decrease by 1 second due to startup lose
          Red time for left turning vehicles use speed of 20 mph regardless of posted speed
a = deceleration rate, set at 10 feet/second/second
g = grade of approach over braking distance percent/100

Source:  MUTCD 2009, Section 4E.06
Note:  Depending on the client, yellow clearance time may be used as part of the pedestrian clearance (FDW) interval.
FDW = pw / p
FDW = pedestrian clearance interval, seconds 
pw = pedestrian crossing width, feet (from curb to far side of traveled way)
p = pedestrian velocity, ft/sec

Source: MUTCD 2009, Section 4E.06

IF: (W + pw/p) < [(pw+sw)/3] , THEN: W is increased by (pw+sw)/3 - (W + pw/p)
W = walk interval, seconds
pw = pedestrian crossing width, feet (from curb to far side of traveled way)
p = pedestrian velocity, ft/sec
sw = sidwalk width, feet (from pushbutton to curb, or 6 feet if no pushbutton)

Note: If the time it takes a pedestrian to cross the intersection starting from the pushbutton at 3 ft/sec exceeds the total of the walk and 
pedestrian clearance interval, the additional time should be provided in the walk interval
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PROJECT: Greenhill Rd Corridor Traffic Study NO.: 118.0463

DATE: 09/05/18

SUBJECT: Prairie Parkway Clearance Times BY:         AJH

CK:         

TRAFFIC SIGNAL TIMINGS / CLEARANCE INTERVALS

INTERSECTION CHARACTERISTICS 7

Phase Street Name
mph (v) % (g) ft (cw) ft (pw) ft (sw) ft/sec (p)

1 25 0 90 - - -
6 25 0 80 60 24 3.5 crossing Greenhill
5 25 0 95 - - -
2 25 0 80 62 26 3.5 crossing Greenhill
3 45 0 95 - - -
8 45 0 115 104 26 3.5 crossing Prairie
7 45 0 95 - - -
4 45 0 110 70 36 3.5 crossing Prairie

(cw) - 

(pw) - 

(p) - 

(sw) - 

CALCULATED CLEARANCE INTERVALS (seconds)

Phase Street Name

1 2.47 2.74 5.21 - - - -
6 3.35 1.13 4.48 18 14 28 3
5 2.47 2.91 5.38 - - - -
2 3.35 1.13 4.48 18 14 30 5
3 3.94 2.91 6.85 - - - -
8 4.82 1.00 5.82 30 25 44 7
7 3.94 2.91 6.85 - - - -
4 4.82 1.00 5.82 20 15 36 9

RECOMMENDED CLEARANCE INTERVALS (seconds)
Buffer

Interval *
(3 sec min)

1 - - - - -
6 3.4 2.0 18 12 13 5 OK
5 - - - - -
2 3.4 2.0 18 12 13 5 OK
3 - - - - -
8 4.8 2.1 30 14 24 6 OK
7 - - - - -
4 4.8 2.1 20 14 24 6 OK

* - Sum of Yellow and All Red, rounded down to nearest full second
# - If not OK, additional time needed to satify the 3 fps from pushbutton to cross.

Prairie Pkwy

Prairie Pkwy

Greenhill Rd

Greenhill Rd

Y R Calc Ped 
Clearance

Walk 
Interval

Ped Change 
IntervalPhase Street Name

Usually 3.5 ft/sec.  3.0 ft/sec. should be considered when 
ped. traffic is primarily children, elderly, or disabled. 
(MUTCD)
Distance from pushbutton to curb. If no pushbutton, use 6 ft. 
(MUTCD)

Y R Total 
Clearance

Calc Ped 
Clearance

Min Ped 
Change 
Interval

Walk + Ped 
Clearance 

Check (3 fps)
Add time to 
walk interval

Walk + Ped 
Clearance 

Check (3 fps) #

Prairie Pkwy

Prairie Pkwy

Greenhill Rd

Greenhill Rd

Prairie Pkwy

Prairie Pkwy

Greenhill Rd

Greenhill Rd

Vehicle path distance between the stop line and the far 
cross-street curb line.
Distance between the point the ped enters the street and 
the far side of the traveled way.

Enter Values in Shaded Regions

Walk interval (in seconds)=
Posted 
Speed 
Limit

grade 
+/-

vehicle 
crossing 

width

pedestrian 
crossing 

width

distance from 
pushbutton to 

curb
pedestrian 

walking speed

cw

pw
sw

cw

pw
sw

cw

pw
sw
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PROJECT: Greenhill Rd Corridor Traffic Study NO.: 118.0463

DATE: 09/05/18

SUBJECT: Prairie Parkway Clearance Times BY:         AJH

CK:         

Calculation Method:

Source:  ITE, Traffic Control Devices Handbook, 2nd Edition , Chapter 10 as citied per NCHRP 731
Y = t + ( v / (2a +/- 64.4g)) R = (cw + l ) / v -1
Y = yellow interval, seconds R = All red interval, seconds
t = reaction time, set at 1.0 second cw = vehicle crossing width, feet
v = 85th percentile approach speed (posted limit + 7mph) l = length of vehicle, set at 20 feet
          Yellow time for left turning vehicles use posted speed - 5 mph May decrease by 1 second due to startup lose
          Red time for left turning vehicles use speed of 20 mph regardless of posted speed
a = deceleration rate, set at 10 feet/second/second
g = grade of approach over braking distance percent/100

Source:  MUTCD 2009, Section 4E.06
Note:  Depending on the client, yellow clearance time may be used as part of the pedestrian clearance (FDW) interval.
FDW = pw / p
FDW = pedestrian clearance interval, seconds 
pw = pedestrian crossing width, feet (from curb to far side of traveled way)
p = pedestrian velocity, ft/sec

Source: MUTCD 2009, Section 4E.06

IF: (W + pw/p) < [(pw+sw)/3] , THEN: W is increased by (pw+sw)/3 - (W + pw/p)
W = walk interval, seconds
pw = pedestrian crossing width, feet (from curb to far side of traveled way)
p = pedestrian velocity, ft/sec
sw = sidwalk width, feet (from pushbutton to curb, or 6 feet if no pushbutton)

Note: If the time it takes a pedestrian to cross the intersection starting from the pushbutton at 3 ft/sec exceeds the total of the walk and 
pedestrian clearance interval, the additional time should be provided in the walk interval

V:\Projects\2018\118.0463.01\Design\Traffic\Calc_ClearanceInts_Greenhill.xlsx\Prairie Parkway rev. 1/25/16
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PROJECT: Greenhill Rd Corridor Traffic Study NO.: 118.0463

DATE: 09/05/18

SUBJECT: Rownd Street Clearance Times BY:         AJH

CK:         

TRAFFIC SIGNAL TIMINGS / CLEARANCE INTERVALS

INTERSECTION CHARACTERISTICS 7

Phase Street Name
mph (v) % (g) ft (cw) ft (pw) ft (sw) ft/sec (p)

1 35 0 75 - - -
6 35 0 80 72 16 3.5
5 35 0 70 - - -
2 35 0 80 72 12 3.5
3 45 0 65 - - -
8 45 0 50 34 14 3.5
7 45 0 65 - - -
4 45 0 65 68 18 3.5

(cw) - 

(pw) - 

(p) - 

(sw) - 

CALCULATED CLEARANCE INTERVALS (seconds)

Phase Street Name

1 3.21 2.23 5.44 - - - -
6 4.09 1.00 5.09 21 16 30 2
5 3.21 2.06 5.27 - - - -
2 4.09 1.00 5.09 21 16 OK OK
3 3.94 1.89 5.83 - - - -
8 4.82 1.00 5.82 10 5 OK OK
7 3.94 1.89 5.83 - - - -
4 4.82 1.00 5.82 20 15 29 2

RECOMMENDED CLEARANCE INTERVALS (seconds)
Buffer

Interval *
(3 sec min)

1 3.2 2.2 - - - - -
6 4.1 1.4 21 9 16 5 OK
5 3.2 2.2 - - - - -
2 4.1 1.4 21 9 16 5 OK
3 3.9 1.9 - - - - -
8 4.8 1.0 10 9 15 5 OK
7 3.9 1.9 - - - - -
4 4.8 1.0 20 9 15 5 OK

* - Sum of Yellow and All Red, rounded down to nearest full second
# - If not OK, additional time needed to satify the 3 fps from pushbutton to cross.

Rownd St

Rownd St

Greenhill Rd

Greenhill Rd

Y R Calc Ped 
Clearance

Walk 
Interval

Ped Change 
IntervalPhase Street Name

Usually 3.5 ft/sec.  3.0 ft/sec. should be considered when 
ped. traffic is primarily children, elderly, or disabled. 
(MUTCD)
Distance from pushbutton to curb. If no pushbutton, use 6 ft. 
(MUTCD)

Y R Total 
Clearance

Calc Ped 
Clearance

Min Ped 
Change 
Interval

Walk + Ped 
Clearance 

Check (3 fps)
Add time to 
walk interval

Walk + Ped 
Clearance 

Check (3 fps) #

Rownd St

Rownd St

Greenhill Rd

Greenhill Rd

Rownd St

Rownd St

Greenhill Rd

Greenhill Rd

Vehicle path distance between the stop line and the far 
cross-street curb line.
Distance between the point the ped enters the street and 
the far side of the traveled way.

Enter Values in Shaded Regions

Walk interval (in seconds)=
Posted 
Speed 
Limit

grade 
+/-

vehicle 
crossing 

width

pedestrian 
crossing 

width

distance from 
pushbutton to 

curb
pedestrian 

walking speed

cw

pw
sw

cw

pw
sw
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PROJECT: Greenhill Rd Corridor Traffic Study NO.: 118.0463

DATE: 09/05/18

SUBJECT: Rownd Street Clearance Times BY:         AJH

CK:         

Calculation Method:

Source:  ITE, Traffic Control Devices Handbook, 2nd Edition , Chapter 10 as citied per NCHRP 731
Y = t + ( v / (2a +/- 64.4g)) R = (cw + l ) / v -1
Y = yellow interval, seconds R = All red interval, seconds
t = reaction time, set at 1.0 second cw = vehicle crossing width, feet
v = 85th percentile approach speed (posted limit + 7mph) l = length of vehicle, set at 20 feet
          Yellow time for left turning vehicles use posted speed - 5 mph May decrease by 1 second due to startup lose
          Red time for left turning vehicles use speed of 20 mph regardless of posted speed
a = deceleration rate, set at 10 feet/second/second
g = grade of approach over braking distance percent/100

Source:  MUTCD 2009, Section 4E.06
Note:  Depending on the client, yellow clearance time may be used as part of the pedestrian clearance (FDW) interval.
FDW = pw / p
FDW = pedestrian clearance interval, seconds 
pw = pedestrian crossing width, feet (from curb to far side of traveled way)
p = pedestrian velocity, ft/sec

Source: MUTCD 2009, Section 4E.06

IF: (W + pw/p) < [(pw+sw)/3] , THEN: W is increased by (pw+sw)/3 - (W + pw/p)
W = walk interval, seconds
pw = pedestrian crossing width, feet (from curb to far side of traveled way)
p = pedestrian velocity, ft/sec
sw = sidwalk width, feet (from pushbutton to curb, or 6 feet if no pushbutton)

Note: If the time it takes a pedestrian to cross the intersection starting from the pushbutton at 3 ft/sec exceeds the total of the walk and 
pedestrian clearance interval, the additional time should be provided in the walk interval
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PROJECT: Greenhill Rd Corridor Traffic Study NO.: 118.0463

DATE: 09/05/18

SUBJECT: Cedar Heights Drive Clearance Times BY:         AJH

CK:         

TRAFFIC SIGNAL TIMINGS / CLEARANCE INTERVALS

INTERSECTION CHARACTERISTICS 7

Phase Street Name
mph (v) % (g) ft (cw) ft (pw) ft (sw) ft/sec (p)

1 45 0 70 - - -
6 45 0 80 96 22 3.5
5 45 0 70 - - -
2 45 0 75 3.5
3 45 0 90 - - -
8 45 0 100 3.5
7 45 0 90 - - -
4 45 0 105 3.5

(cw) - 

(pw) - 

(p) - 

(sw) - 

CALCULATED CLEARANCE INTERVALS (seconds)

Phase Street Name

1 3.94 2.06 6.00 - - - -
6 4.82 1.00 5.82 28 23 40 5
5 3.94 2.06 6.00 - - - -
2 4.82 1.00 5.82 NA NA NA NA
3 3.94 2.74 6.68 - - - -
8 4.82 1.00 5.82 NA NA NA NA
7 3.94 2.74 6.68 - - - -
4 4.82 1.00 5.82 NA NA NA NA

RECOMMENDED CLEARANCE INTERVALS (seconds)
Buffer

Interval *
(3 sec min)

1 3.9 2.1 - - - - -
6 4.8 1.2 28 12 22 6 OK
5 3.9 2.1 - - - - -
2 4.8 1.2 NA NA
3 3.9 2.7 - - - - -
8 4.8 1.9 NA NA
7 3.9 2.7 - - - - -
4 4.8 1.9 NA NA

* - Sum of Yellow and All Red, rounded down to nearest full second
# - If not OK, additional time needed to satify the 3 fps from pushbutton to cross.

Greenhill Rd

Greenhill Rd

Cedar Heights Dr

Cedar Heights Dr

Y R Calc Ped 
Clearance

Walk 
Interval

Ped Change 
IntervalPhase Street Name

Usually 3.5 ft/sec.  3.0 ft/sec. should be considered when 
ped. traffic is primarily children, elderly, or disabled. 
(MUTCD)
Distance from pushbutton to curb. If no pushbutton, use 6 ft. 
(MUTCD)

Y R Total 
Clearance

Calc Ped 
Clearance

Min Ped 
Change 
Interval

Walk + Ped 
Clearance 

Check (3 fps)
Add time to 
walk interval

Walk + Ped 
Clearance 

Check (3 fps) #

Greenhill Rd

Greenhill Rd

Cedar Heights Dr

Cedar Heights Dr

Greenhill Rd

Greenhill Rd

Cedar Heights Dr

Cedar Heights Dr

Vehicle path distance between the stop line and the far 
cross-street curb line.
Distance between the point the ped enters the street and 
the far side of the traveled way.

Enter Values in Shaded Regions

Walk interval (in seconds)=
Posted 
Speed 
Limit

grade 
+/-

vehicle 
crossing 

width

pedestrian 
crossing 

width

distance from 
pushbutton to 

curb
pedestrian 

walking speed

cw

pw
sw

cw

pw
sw

V:\Projects\2018\118.0463.01\Design\Traffic\Calc_ClearanceInts_Greenhill.xlsx\Cedar Heights Drive rev. 1/25/16
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PROJECT: Greenhill Rd Corridor Traffic Study NO.: 118.0463

DATE: 09/05/18

SUBJECT: Cedar Heights Drive Clearance Times BY:         AJH

CK:         

Calculation Method:

Source:  ITE, Traffic Control Devices Handbook, 2nd Edition , Chapter 10 as citied per NCHRP 731
Y = t + ( v / (2a +/- 64.4g)) R = (cw + l ) / v -1
Y = yellow interval, seconds R = All red interval, seconds
t = reaction time, set at 1.0 second cw = vehicle crossing width, feet
v = 85th percentile approach speed (posted limit + 7mph) l = length of vehicle, set at 20 feet
          Yellow time for left turning vehicles use posted speed - 5 mph May decrease by 1 second due to startup lose
          Red time for left turning vehicles use speed of 20 mph regardless of posted speed
a = deceleration rate, set at 10 feet/second/second
g = grade of approach over braking distance percent/100

Source:  MUTCD 2009, Section 4E.06
Note:  Depending on the client, yellow clearance time may be used as part of the pedestrian clearance (FDW) interval.
FDW = pw / p
FDW = pedestrian clearance interval, seconds 
pw = pedestrian crossing width, feet (from curb to far side of traveled way)
p = pedestrian velocity, ft/sec

Source: MUTCD 2009, Section 4E.06

IF: (W + pw/p) < [(pw+sw)/3] , THEN: W is increased by (pw+sw)/3 - (W + pw/p)
W = walk interval, seconds
pw = pedestrian crossing width, feet (from curb to far side of traveled way)
p = pedestrian velocity, ft/sec
sw = sidwalk width, feet (from pushbutton to curb, or 6 feet if no pushbutton)

Note: If the time it takes a pedestrian to cross the intersection starting from the pushbutton at 3 ft/sec exceeds the total of the walk and 
pedestrian clearance interval, the additional time should be provided in the walk interval

V:\Projects\2018\118.0463.01\Design\Traffic\Calc_ClearanceInts_Greenhill.xlsx\Cedar Heights Drive rev. 1/25/16
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Memorandum 

To: Jon Resler, P.E., City Engineer Date: 9/6/18 

From: Mark Perington, P.E., PTOE 
Andrew Houchin, E.I. 

CC: Stephanie Sheetz, AICP, Community Development Director 

RE: Forecasted Improvement Needs/Alternatives Operations Analysis 
Greenhill Rd Corridor Traffic Study 
Cedar Falls, IA 
Snyder & Associates Project No.: 118.0463.01 
 

 
Introduction 
The City of Cedar Falls has requested that Snyder & Associates conduct a traffic study of the 
Greenhill Road corridor from Hudson Road to Cedar Heights Drive. The study area and 
intersections are shown in Figure 1. All the intersections on Greenhill Rd are included in the study 
other than the intersection with Iowa Highway 58 (IA 58) which is being studied separately by the 
Iowa DOT. The purpose of the study is to evaluate the current and future traffic demands for all 
modes of transportation in the Greenhill Rd corridor in order to develop short- and long-range 
plans for lane needs and intersection improvements. Other areas of focus for the study will be 
potential for traffic demand change due to new land use development, “complete streets” 
considerations, and appropriate traffic control for intersections such as traffic signalization or 
roundabouts. This memorandum summarizes the functional geometric lane needs, traffic control 
needs, and alternatives evaluated as well as the operational analysis of those alternatives. 

 
Figure 1. Study Area Intersections 
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Alternatives 
The functional lane and traffic control needs as well as alternatives to be analyzed in this study 
were determined based on a several step process. First, the existing conditions analysis results were 
reviewed for current and forecasted traffic to identify intersections where improvements may be 
necessary based on crash potential and traffic delay as defined by Level-Of-Service (LOS). At 
currently unsignalized intersections, they were first evaluated to decide whether two-way stop 
control (TWSC) was sufficient for the forecasted traffic or if additional traffic control would be 
needed. If additional traffic control to mitigate crash potential or traffic delay was determined to 
be necessary, then the intersection was analyzed as a signalized intersection and roundabout and 
lane configurations were adjusted until acceptable operations were reached for either alternative. 
The operations analysis considered both delay (LOS) and queue lengths. 

Currently signalized intersections were also analyzed as both signalized intersections with 
additional lanes where necessary as well as roundabouts. Finally, at some intersections where 
geometric improvements were not necessary for capacity, improvements were included in the 
alternatives to improve safety/reduce conflict, improve sight distance, or meet driver expectations. 

Hudson Rd 
This intersection is currently signalized. The recommended lane configuration for Hudson Rd and 
Greenhill Rd to remain signalized is shown in Figure 2. The westbound (WB) left turn lane and 
northbound (NB) right turn lane are recommended to improve intersection operations. The 
eastbound (EB) left turn lane is recommended to improve alignment for the EB and WB through 
movements. 

The recommended lane configuration schematic for Hudson Rd and Greenhill Rd as a roundabout 
is shown in Figure 3. Note that due to the low forecasted volume on the EB approach, there is 
only one EB lane continued through the roundabout. 

 
Figure 2. Signalized Hudson Rd Lane Configuration 

 
Figure 3. Roundabout Hudson Rd Lane 

Configuration 
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Algonquin Dr and Ashworth Dr 
Both these intersections are currently TWSC. One of these two intersections could need 
additional traffic control if the planned Sartori Hospital development and other potential 
surrounding developments move forward. Based on the forecasted traffic from the Sartori 
Hospital TIS, it was assumed the intersection that would require additional traffic control was the 
Ashworth Dr intersection, but it could also be Algonquin Dr based on the development. 

At Algonquin Dr, it is recommended that it be widened on Greenhill Rd to include EB and WB 
left turn lanes to improve safety by separating left turning and through traffic (see Figure 4). It is 
also recommended that the existing width on the NB approach be used to provide a NB left and 
shared through/right lane with one receiving lane. This configuration should be matched on the 
southbound (SB) approach when it is constructed and left turn lanes should be aligned.  

Ashworth Dr, whether it remains TWSC or becomes signalized, should have the same lane 
configuration as Algonquin Dr. If it is converted to a roundabout, the recommended lane 
configuration schematic is shown in Figure 5. Only one lane is necessary through the 
roundabout at the east and west approaches. 

Figure 4. Algonquin Dr/Ashworth Dr TWSC/Signal 
Lane Configuration 

Figure 5. Ashworth Dr Roundabout Lane 
Configuration 
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S Main St 
This intersection is currently signalized. The recommended lane configuration for S Main St and 
Greenhill Rd to remain signalized is shown in Figure 6. The WB through lane and SB left turn 
lane are recommended to improve intersection operations. The recommended lane configuration 
as a roundabout is shown in Figure 7. Only one lane is needed through the roundabout at the east 
and west approaches. 

 
Figure 6. S Main St Signalized Lane Configuration 

 
Figure 7. S Main St Roundabout Lane 

Configuration 

Prairie Pkwy 
This intersection is currently signalized. The recommended lane configuration for Prairie Pkwy 
and Greenhill Rd to remain signalized is shown in Figure 8. The EB and WB left turn lanes are 
recommended to improve intersection operations and for safety. The recommended lane 
configuration as a roundabout is shown in Figure 9. 

 
Figure 8. Prairie Pkwy Signalized Lane Configuration 

 
Figure 9. Prairie Pkwy Roundabout Lane 

Configuration 
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Oster Pkwy 
This intersection is currently TWSC. It is possible that traffic will grow to the point where 
additional traffic control is necessary. The current Pinnacle Prairie Master Plan shows Oster 
Pkwy connecting to Viking Rd, which could provide a desirable connection to the retail area on 
Viking Rd near IA 58. Whether additional traffic control is eventually necessary or not, it is 
recommended that EB and WB left turn lanes be provided on Greenhill Rd to improve safety and 
reduce conflict, especially as the Pinnacle Prairie development continues to progress. 

If additional traffic control does become necessary, the recommended lane configuration for 
signalization is shown in Figure 10 and is the same as if it remains TWSC. The recommended 
lane configuration schematic for a roundabout is shown in Figure 11. Only one lane is needed 
through the roundabout at the east and west approaches. 

 
Figure 10. Oster Pkwy Signalized Lane 

Configuration 

 
Figure 11. Oster Pkwy Roundabout 

Lane Configuration 

 
 
 
 
 
 
 
 
 
 
 
 
 

417



Forecasted Improvement Needs/Alternatives Operations Analysis 
9/6/18 
Page 6 of 9 

  
V:\Projects\2018\118.0463.01\StudiesReports\TechMemo_AlternativesAnalysis-Greenhill_2018-09-06.docx 

Rownd St 
This intersection is currently signalized. It is expected to be nearing capacity by 2045 with 
several approaches experiencing LOS E and F and excessively long queue lengths. The 
recommended lane configuration for a signal is shown in Figure 12. The EB and WB through 
lanes and the NB left turn lane are added to improve intersection operations and safety. The lane 
configuration schematic for a roundabout is shown in Figure 13. Only one lane is needed 
through the roundabout at the east and west approaches. 

Figure 12. Rownd St Signalized Lane 
Configuration 

Figure 13. Rownd St Roundabout 
Lane Configuration 
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Cedar Heights Dr 
This intersection is currently signalized. It operates with the north and south approaches split 
phased due to safety concerns from negative offset left turns. The recommended lane 
configuration for a signal is shown in Figure 14. The widening on the south approach and 
restriping on the north approach allow the left turn lanes to be aligned across from each other and 
operate as protected only or protected plus permissive. The recommended lane configuration for 
a roundabout is shown in Figure 15. Two circulatory lanes are needed throughout the 
roundabout. 

 
Figure 14. Rownd St Signalized Lane 

Configuration 

 
Figure 15. Rownd St Roundabout Lane 

Configuration 

Intersections Expected to Remain TWSC 
Several intersections within the corridor are currently TWSC and are not expected to require 
additional traffic control. These intersections are listed below with the geometric improvements 
which are recommended for each. 

 Coneflower Pkwy / Estate Dr – Add EB and WB left turn lanes. Maintain EB right turn 
lane assumed to be constructed in conjunction with the Kwik Star development. 

 Orchard Hill Dr – Add EB and WB left turn lanes. Add WB right turn lane. 
 Green Creek Rd – No geometric improvements recommended. Monitor for potential WB 

left turn need based on safety. 
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Operations 
Intersection operations were evaluated using the same software as the existing conditions 
analysis (Synchro 10) for signalized intersections. For roundabouts, the roundabout analysis 
software Sidra version 7 (Sidra 7) and its built-in HCM 6 analysis procedures were considered. 
The HCM 6 procedures are based on data from roundabouts in the United States so it was 
selected as the main analysis procedure for roundabout operations. The main measures of 
effectiveness used for intersection operations were delay per vehicle (and the corresponding 
LOS) and the 95th percentile queue. The LOS thresholds for delay according to the HCM 6 are 
given in Table 1. In HCM 6, roundabouts use the unsignalized LOS thresholds, which are lower 
than the signalized LOS thresholds to capture driver expectations for delay when a signal is not 
present.  

Table 1. Level of Service Definition (HCM 6) 

LOS 

Average Delay per Vehicle 
(seconds) 

Signalized 
Intersection 

Unsignalized 
Intersection 

A < 10 < 10 
B 10 to 20 10 to 15 
C 20 to 35 15 to 25 
D 35 to 55 25 to 35 
E 55 to 80 35 to 50 

F > 80 or            
V/C > 1.0 

> 50 or            
V/C > 1.0 

V/C - Volume to Capacity Ratio 

Table 2 summarizes the forecasted 2045 operations of the alternatives described above and the 
appendix includes more detailed operations summaries. All the signals and roundabouts operate 
at an LOS C or better with the forecasted traffic. There are two intersections that are currently 
TWSC that could require additional traffic control: either Algonquin Dr or Ashworth Dr (one or 
the other) and Oster Pkwy. The need for additional traffic control would be heavily dependent on 
development with significant trip generation. All intersections operate at LOS C or better as a 
roundabout or a signal, though the roundabouts are generally about one LOS better than the 
signals. 
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Table 2. 2045 Alternatives Operations Analysis Results  

Intersection Control 
TWSC (side street) Signal Roundabout 

Delay 
(s/veh) 

Longest 95th 
Queue (ft) 

Delay 
(s/veh) 

Longest 95th 
Queue (ft) 

Delay 
(s/veh) 

Longest 95th 
Queue (ft) 

Hudson Rd* Signal/ 
Roundabout - - 25 / C #352 

(NBT) 14 / B 170 
(NBLT) 

Algonquin Dr TWSC 41 / E 
(SB) 

70 
(SBL) - - - - 

Ashworth Dr 
TWSC or 

Signal/ 
Roundabout 

100+ / F 
(SB) 

Analysis 
failed 
(SBL) 

9 / A 148 
(WBTR) 7 / A 60 

(WBT) 

S Main St 
Signal/ 

Roundabout - - 24 / C 
#309 

(SBTR) 14 / B 
153 

(EBTR) 
Estate Dr / 

Coneflower Pkwy TWSC 30 / D 
(SB) 

17 
(NBL) - - - - 

Prairie Pkwy Signal/ 
Roundabout - - 18 / B 274 

(NBL) 9 / A 68 
(NB) 

Orchard Hill Dr TWSC 52 / F 
(NB) 

36 
(SBL) - - - - 

Oster Pkwy 
TWSC or 

Signal/ 
Roundabout 

88 / F 
(NB) 

129 
(NBL) 16 / B 188 

(EBTR) 6 / A 40 
(EB) 

Rownd St 
Signal/ 

Roundabout - - 19 / B 
208 

(WBTR) 8 / A 
58 

(SB) 

Green Creek Rd TWSC 15 / C 
(NB) 

7 
(NB) - - - - 

Cedar Heights Dr Signal/ 
Roundabout - - 26 / C #232 

(SBT) 13 / B 205 

(#) - 95th %-ile queue exceeds capacity, queue may be longer (length shown after two cycles) 
(*) – Considerations for special event peak traffic were discussed in the 2012 Hudson Rd Corridor Study & 
relationship to signalized vs roundabout control 

 

Appendix 
 Synchro 10 and HCM 6 results for 2045 at TWSC and signalized intersections 
 Sidra 7 and HCM 6 results for 2045 at roundabouts 
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 2045 PM PEAK ‐ Signals at major intersections + widening

Intersection Control Type Lane Group/ Approach
Synchro 

Delay

Snychro 

LOS

HCM 6 

Delay

HCM 6 

LOS

Synchro 95th 

Queue

HCM 6 95th 

Queues
Notes

NB Left 15 B 22 C 22 ‐ ‐ Highlight = Lane Added or 
NB Thru 41 D 40 D #352 ‐  control type changed
NB Right 2 A 17 B 37 ‐

NB Total 29 C 33 C ‐ ‐
SB Left 34 C 29 C #140 ‐
SB Thru/Right 25 C 28 C 261 ‐

SB Total 26 C 28 C ‐ ‐
EB Left 21 C 32 C 50 ‐
EB Thru/Right 30 C 36 D 37 ‐

EB Total 26 C 34 C ‐ ‐
WB Left 27 C 28 C #258 ‐
WB Thru 14 C 24 C 55 ‐
WB Right 4 A 30 C 5 ‐

WB Total 18 C 28 C ‐ ‐
INTERSECTION TOTAL 25 C 30 C ‐ ‐

NB Left 51 F 49 E 59 58
NB Thru/Right 11 B 11 B 9 10

NB Total 31 D 30 D ‐ ‐
SB Left 63 F 56 F 70 63
SB Thru/Right 10 B 11 B 6 8

SB Total 41 E 37 E ‐ ‐
EB Left 9 A 9 A 2 3

EB Total 1 A 1 A ‐ ‐
WB Left 9 A 9 A 6 5

WB Total 1 A 1 A ‐ ‐
INTERSECTION TOTAL 7 A 6 A ‐ ‐

NB Left/Thru/Right 10 B 33 C 44 ‐
NB Total 10 B 33 C ‐ ‐

SB Left 57 E 38 D 115 ‐
SB Thru/Right 20 C 30 C 26 ‐

SB Total 51 D 37 D ‐ ‐
EB Left 6 A 4 A 9 ‐
EB Thru/Right 6 A 5 A 107 ‐

EB Total 6 A 5 A ‐ ‐
WB Left 5 A 1 A 87 ‐
WB Thru/Right 3 A 1 A 148 ‐

WB Total 3 A 1 A ‐ ‐
INTERSECTION TOTAL 9 A 8 A ‐ ‐

NB Left 33 C 30 C 105 ‐
NB Thru/Right 36 D 36 D 157 ‐

NB Total 35 D 33 C ‐ ‐
SB Left 29 C 28 C 164 ‐
SB Thru/Right 48 D 59 E #309 ‐

SB Total 40 D 46 D ‐ ‐
EB Left 37 D 49 B #192 ‐
EB Thru/Right 10 B 17 B 204 ‐

EB Total 17 B 25 B ‐ ‐
WB Left 27 C 43 C #83 ‐
WB Thru (x2)/Right 18 C 46 C 284 ‐

WB Total 18 C 45 C ‐ ‐
INTERSECTION TOTAL 24 C 37 C ‐ ‐

NB Left/Thru 60 F 105 F 17 28
NB Right 10 B 13 B 10 15

NB Total 18 C 26 D ‐ ‐
SB Left/Thru/Right 30 D 47 E 16 25

SB Total 30 D 47 E ‐ ‐
EB Left 10 B 10 B 7 8

EB Total 1 A 1 A ‐ ‐
WB Left 10 B 10 B 6 8

WB Total 1 A 1 A ‐ ‐
INTERSECTION TOTAL 2 A 3 A ‐ ‐

‐ Dual WB lefts would be 
beneficial, but would be difficult 
to widen the EB approach to 
provide good alignment

S Main St
Signal (90 sec 
cycle coord)

Estate Dr / 
Coneflower Pkwy

TWSC

Hudson Rd
Signal (90 sec 
cycle coord)

Algonquin Dr TWSC

Ashworth Dr
Signal (90 sec 
cycle coord)

‐ Recommend EBL and WBL lanes 
for either the signal or 
roundabout scenario

‐ Consider EBR and WBR 
depending on development

(based on NCHRP 457 Fig 2‐5 and 
2‐6)

IF UNSIGNALIZED
‐ Recommend EBL and WBL lanes 
for either the signal or 
roundabout scenario
‐ Consider WBR depending on 
development
(based on NCHRP 457 Fig 2‐5 and 
2‐6)

IF SIGNALIZED
‐ Q's given by uncoordinated 
operation due to metering 

‐ Q's given by uncoordinated 
operation due to metering when 
coordinated

‐ WBR would be beneficial, but 
due to apparent ROW and terrain 
restrictions, it is not shown

‐ Recommend EBL and WBL lanes 
for either the signal or 
roundabout scenario

(based on NCHRP 457 Fig 2‐5)

V:\Projects\2018\118.0463.01\Design\TrafficModels\Greenhill_ResultsSummary_2018‐08‐01.xlsm 9/6/2018
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 2045 PM PEAK ‐ Signals at major intersections + widening

Intersection Control Type Lane Group/ Approach
Synchro 

Delay

Snychro 

LOS

HCM 6 

Delay

HCM 6 

LOS

Synchro 95th 

Queue

HCM 6 95th 

Queues
Notes

NB Left 37 D 30 C 274 ‐
NB Thru/Right 6 A 21 C 60 ‐

NB Total 25 C 27 C ‐ ‐
SB Left/Thru 41 D 40 D 50 ‐
SB Thru/Right 41 D 40 D 50 ‐

SB Total 41 D 40 D ‐ ‐
EB Left 26 C 31 C 23 ‐
EB Thru 29 C 32 C 237 ‐
EB Right 1 A 5 A 15 ‐

EB Total 20 B 23 C ‐ ‐
WB Left 17 B 34 c 97 ‐
WB Thru/Right 8 A 15 B 150 ‐

WB Total 10 B 19 B ‐ ‐
INTERSECTION TOTAL 19 B 24 C ‐ ‐

NB Left 71 F 61 F 14 13
NB Thru/Right 11 B 11 B 1 0

NB Total 52 F 44 E ‐ ‐
SB Left 69 F 67 F 36 33
SB Thru/Right 12 B 12 B 11 10

SB Total 27 D 27 D ‐ ‐
EB Left 10 B 10 B 17 18

EB Total 2 A 2 A ‐ ‐
WB Left 9 A 9 A 0 0

WB Total 1 A 1 A ‐ ‐
INTERSECTION TOTAL 3 A 3 A ‐ ‐

NB Left 17 B 10 B 55 ‐
NB Thru/Right 7 A 10 B 28 ‐

NB Total 12 B 10 B ‐ ‐
SB Left/Thru/Right 12 B 10 B 28 ‐

SB Total 12 B 10 B ‐ ‐
EB Left 8 A 29 C 23 ‐
EB Thru/Right 14 B 33 C 188 ‐

EB Total 14 B 33 C ‐ ‐
WB Left 10 B 24 C 32 ‐
WB Thru/Right 14 B 23 C 111 ‐

WB Total 13 B 23 C ‐ ‐
INTERSECTION TOTAL 13 B 26 C ‐ ‐

NB Left 20 C 27 C 59 ‐
NB Thru/Right 11 B 35 D 57 ‐

NB Total 14 B 32 C ‐ ‐
SB Left 21 C 24 C 106 ‐
SB Thru/Right 9 A 36 D 71 ‐

SB Total 14 B 30 C ‐ ‐
EB Left 14 B 36 D 121 ‐
EB Thru (x2)/Right 13 B 36 D 177 ‐

EB Total 13 B 36 D ‐ ‐
WB Left 24 C 32 C 92 ‐
WB Thru (x2)/Right 28 C 42 D 211 ‐

WB Total 28 C 40 D ‐ ‐
INTERSECTION TOTAL 19 B 36 D ‐ ‐

NB Left/Thru/Right 15 C 17 C 7 8
NB Total 15 C 17 C ‐ ‐

WB Left 1 A 1 A 3 3
WB Total 1 A 1 A ‐ ‐

INTERSECTION TOTAL 1 A 1 A ‐ ‐

NB Left 28 C 34 C 201 ‐
NB Thru 30 C 32 C 236 ‐
NB Right 4 A 9 A 47 ‐

NB Total 22 C 26 C ‐ ‐
SB Left 20 C 30 C 64 ‐
SB Thru 51 D 53 D #232 ‐
SB Right 1 A 32 C 0 ‐

SB Total 32 C 43 D ‐ ‐
EB Left 17 B 29 C 34 ‐
EB Thru/Right 13 B 33 C 90 ‐

EB Total 13 B 33 C ‐ ‐
WB Left 34 C 34 C 121 ‐
WB Thru/Right 25 C 26 C 185 ‐

WB Total 27 C 28 C ‐ ‐
INTERSECTION TOTAL 23 C 31 C ‐ ‐

Green Creek Rd TWSC

Cedar Heights Dr
Signal (90 sec 
cycle coord)

Orchard Hill Rd TWSC

Oster Pkwy
Signal (90 sec 
cycle coord)

Rownd St
Signal (90 sec 
cycle coord)

Prairie Pkwy
Signal (90 sec 
cycle coord)

‐ Q's given by uncoordinated 
operation due to metering when 
coordinated

‐ Could consider WBL lane for 
either the signal or roundabout 
scenario

(based on NCHRP 457 Fig 2‐5)

‐ Q's given by uncoordinated 
operation due to metering when 
coordinated

IF UNSIGNALIZED
‐ Recommend EBL and WBL lanes 
for either the signal or 
roundabout scenario
‐ Consider EBR depending on 
development
(based on NCHRP 457 Fig 2‐5 and 
2‐6)

IF SIGNALIZED
‐ Q's given by uncoordinated 
operation due to metering 

‐ Recommend EBL and WBL lanes 
for either the signal or 
roundabout scenario

‐ Consider WBR currently, 
recommended as volumes on 
Greenhill increase

(based on NCHRP 457 Fig 2‐5 and 
2‐6)

V:\Projects\2018\118.0463.01\Design\TrafficModels\Greenhill_ResultsSummary_2018‐08‐01.xlsm 9/6/2018
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 2045 PM PEAK ‐ Roundabouts at major intersections

Intersection Control Type Lane Group/ Approach
Sidra 

Delay

Sidra 

LOS

HCM 6 

Delay

HCM 6 

LOS

Sidra 95th 

Queue

HCM 6 95th 

Queues

NB Left/Thru 7 A 12 B 95 170
NB Thru/Right 7 A 12 B 98 165

NB Total 7 A 12 B ‐ ‐
SB Left/Thru 10 B 12 B 78 100
SB Thru/Right 7 A 12 B 70 103

SB Total 9 A 12 B ‐ ‐
EB Left/Thru/Right 12 B 13 B 30 30

EB Total 12 B 13 B ‐ ‐
WB Left 15 C 21 C 78 125
WB Thru/Right 10 B 19 C 70 95

WB Total 13 B 21 C ‐ ‐
INTERSECTION TOTAL 9 A 14 B ‐ ‐

NB Left 51 F 49 E 59 58
NB Thru/Right 11 B 11 B 9 10

NB Total 31 D 30 D ‐ ‐
SB Left 63 F 56 F 70 63
SB Thru/Right 10 B 11 B 6 8

SB Total 41 E 37 E ‐ ‐
EB Left 9 A 9 A 2 3

EB Total 1 A 1 A ‐ ‐
WB Left 9 A 9 A 6 5

WB Total 1 A 1 A ‐ ‐
INTERSECTION TOTAL 7 A 6 A ‐ ‐

NB Left/Thru/Right 8 A 8 A 20 20
NB Total 8 A 8 A ‐ ‐

SB Left/Thru/Right 13 B 10 B 30 38
SB Total 13 B 10 B ‐ ‐

EB Left/Thru 7 A 8 A 43 40
EB Thru/Right 7 A 7 A 43 40

EB Total 7 A 7 A ‐ ‐
WB Left/Thru 7 A 7 A 53 60
WB Thru/Right 5 A 7 A 55 60

WB Total 6 A 7 A ‐ ‐
INTERSECTION TOTAL 7 A 7 A ‐ ‐

NB Left/Thru 12 B 19 B 58 80
NB Right 10 B 10 B 13 10

NB Total 11 B 18 B ‐ ‐
SB Left/Thru 12 B 15 B 73 110
SB Right 8 A 9 B 30 28

SB Total 10 B 14 B ‐ ‐
EB Left/Thru 12 B 14 B 118 150
EB Thru/Right 9 A 14 B 123 153

EB Total 10 B 14 B ‐ ‐
WB Left/Thru 10 B 13 B 85 105
WB Thru/Right 8 A 12 B 88 108

WB Total 9 A 12 B ‐ ‐
INTERSECTION TOTAL 10 B 14 B ‐ ‐

NB Left/Thru 60 F 105 F 17 28
NB Right 10 B 13 B 10 15

NB Total 18 C 26 D ‐ ‐
SB Left/Thru/Right 30 D 47 E 16 25

SB Total 30 D 47 E ‐ ‐
EB Left 10 B 10 B 7 8

EB Total 1 A 1 A ‐ ‐
WB Left 10 B 10 B 6 8

WB Total 1 A 1 A ‐ ‐
INTERSECTION TOTAL 2 A 3 A ‐ ‐

S Main St Roundabout

Estate Dr / 
Coneflower Pkwy

TWSC

Hudson Rd Roundabout

Algonquin Dr TWSC

Ashworth Dr Roundabout
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 2045 PM PEAK ‐ Roundabouts at major intersections

Intersection Control Type Lane Group/ Approach
Sidra 

Delay

Sidra 

LOS

HCM 6 

Delay

HCM 6 

LOS

Sidra 95th 

Queue

HCM 6 95th 

Queues

NB Left 14 B 12 B 45 65
NB Left/Thru/Right 9 A 11 B 48 68

NB Total 11 B 12 B ‐ ‐
SB Left/Thru/Right 10 B 9 A 15 15

SB Total 10 B 9 A ‐ ‐
EB Left/Thru 7 A 8 A 63 65
EB Thru/Right 6 A 8 A 65 65

EB Total 6 A 8 A ‐ ‐
WB Left/Thru 10 B 9 A 45 58
WB Thru/Right 7 A 9 A 48 58

WB Total 8 A 9 A ‐ ‐
INTERSECTION TOTAL 8 A 9 A ‐ ‐

NB Left 71 F 61 F 14 13
NB Thru/Right 11 B 11 B 1 0

NB Total 52 F 44 E ‐ ‐
SB Left 69 F 67 F 36 33
SB Thru/Right 12 B 12 B 11 10

SB Total 27 D 27 D ‐ ‐
EB Left 10 B 10 B 17 18

EB Total 2 A 2 A ‐ ‐
WB Left 9 A 9 A 0 0

WB Total 1 A 1 A ‐ ‐
INTERSECTION TOTAL 3 A 3 A ‐ ‐

NB Left/Thru/Right 10 B 7 A 18 18
NB Total 10 B 7 A ‐ ‐

SB Left/Thru/Right 9 A 6 A 5 5
SB Total 9 A 6 A ‐ ‐

EB Left/Thru 6 A 6 A 38 40
EB Thru/Right 5 A 6 A 38 40

EB Total 6 A 6 A ‐ ‐
WB Left/Thru 7 A 6 A 38 38
WB Thru/Right 5 A 6 A 40 38

WB Total 6 A 6 A ‐ ‐
INTERSECTION TOTAL 6 A 6 A ‐ ‐

NB Left/Thru/Right 10 B 8 A 25 25
NB Total 10 B 8 A ‐ ‐

SB Left/Thru/Right 11 B 11 B 53 58
SB Total 11 B 11 B ‐ ‐

EB Left/Thru 9 A 8 A 45 45
EB Thru/Right 6 A 7 A 48 45

EB Total 8 A 7 A ‐ ‐
WB Left/Thru 8 A 8 A 53 55
WB Thru/Right 6 A 7 A 53 53

WB Total 7 A 8 A ‐ ‐
INTERSECTION TOTAL 8 A 8 A ‐ ‐

NB Left/Thru/Right 15 C 17 C 7 8
NB Total 15 C 17 C ‐ ‐

WB Left 1 A 1 A 3 3
WB Total 1 A 1 A ‐ ‐

INTERSECTION TOTAL 1 A 1 A ‐ ‐

NB Left 14 B 11 B 53 68
NB Thru/Right 8 A 19 C 98 205

NB Total 10 B 16 C ‐ ‐
SB Left 15 B 9 A 18 18
SB Thru/Right 8 A 16 C 53 85

SB Total 10 B 14 B ‐ ‐
EB Left/Thru 8 A 9 A 43 50
EB Thru/Right 7 A 9 A 45 50

EB Total 7 A 9 A ‐ ‐
WB Left/Thru 11 B 13 B 50 75
WB Thru/Right 7 A 12 B 53 78

WB Total 9 A 12 B ‐ ‐
INTERSECTION TOTAL 9 A 13 B ‐ ‐

Green Creek Rd TWSC

Cedar Heights Dr Roundabout

Orchard Hill Rd TWSC

Oster Pkwy TWSC

Rownd St Roundabout

Prairie Pkwy Roundabout
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Memorandum 

To: Jon Resler, P.E., City Engineer Date: 10/23/18 

From: Mark Perington, P.E., PTOE 
Andrew Houchin, E.I. 

CC: Stephanie Sheetz, AICP, Community Development Director 

RE: Life Cycle Cost Analysis – Intersection Improvement Alternatives 
Greenhill Rd Corridor Traffic Study 
Cedar Falls, IA 
Snyder & Associates Project No.: 118.0463.01 
 

 
Introduction 
The City of Cedar Falls has requested that Snyder & Associates conduct a traffic study of the 
Greenhill Road corridor from Hudson Road to Cedar Heights Drive. The study area and 
intersections are shown in Figure 1. All the intersections on Greenhill Rd are included in the study 
other than the intersection with Iowa Highway 58 (IA 58) which is being studied separately by the 
Iowa DOT. The purpose of the study is to evaluate the current and future traffic demands for all 
modes of transportation in the Greenhill Rd corridor in order to develop short- and long-range 
plans for lane needs and intersection improvements. Other areas of focus for the study will be 
potential for traffic demand change due to new land use development, “complete streets” 
considerations, and appropriate traffic control for intersections such as traffic signalization or 
roundabouts. This memorandum documents the effort to quantify the long-term costs/benefits of 
traffic signals with turn lanes and roundabout alternatives evaluated at corridor intersections. 

 
Figure 1. Study Area Intersections 
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Methodology and Assumptions 
This analysis quantified five different cost/benefit categories as follows: safety, travel time/delay, 
fuel usage, emissions, and maintenance. This section documents the general process for 
determining values for each of the categories and improvement alternatives. These values were 
annualized for comparison purposes, to establish a basic Present Value Annual Cost per 
improvement alternative. 

Safety 
The safety analysis was based on the existing crash history and the expected crash reductions 
associated with each alternative predictive safety performance. The same five-year period (2013-
2017) used in the initial crash history evaluation was used for the life cycle analysis for most of 
the intersections. The existing crash history was modified for two intersections: Rownd St and 
Cedar Heights Dr. At Rownd St, the intersection was recently reconfigured (Fall 2017) to provide 
left turn lanes. To account for this change for future years, the existing left turn crashes (which 
were the majority of crashes) were reduced by 50 percent. At Cedar Heights Dr, there were 
consistently zero to three crashes per year from 2013 through 2016 (and at most five crashes going 
back to 2008), but there were 10 crashes in 2017. Therefore, 2017 was regarded as an outlier for 
future years and excluded from the life cycle analysis. 

The crash reduction factors (CRFs) were obtained from the CMF Clearinghouse 
(www.cmfclearinghouse.org) which is funded by the FHWA and maintained by the University of 
North Carolina. A range of factors was considered for each alternative, and the selected CRFs 
reflect low- to mid-range reductions. Table 1 shows the CRFs used for the analysis. The societal 
cost of crashes were based on the values used for Iowa DOT traffic safety funds applications (see 
Table 2). 

Table 1. CRFs by Severity of Crash 
Improvement CRF (all) CRF (inj) 

Add turn lanes at TWSC 25% - 
TWSC to Signal w/ lefts 45% 50% 
TWSC to Roundabout 60% 70% 

Signal to Signal w/ lefts 10% 20% 
Signal to Roundabout 5% 65% 

 

Table 2. Societal Cost of Crashes by 
Severity 

Crash Severity Cost 
Major $325,000
Minor $65,000 

Possible/Unknown $35,000 
PDO $7,400 

 

Travel Time/Delay, Fuel Usage, and Emissions 
These categories were all analyzed similarly. The PM peak Synchro 10 models used for the traffic 
analysis in other Technical Memorandum were used to create SimTraffic 10 simulation models. 
Additionally, the PM peak Synchro 10 models had their traffic reduced to create average off peak 
models, which were then used to create corresponding SimTraffic 10 models. The average of five 
simulations with the same random number seeds for each alternative model were used to generate 
reports with delay, fuel consumption, and emissions outputs per intersection. The emissions output 
included nitrogen oxides (NOx), volatile organic compounds (VOCs), and carbon monoxide (CO), 
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though societal costs could not be readily located for CO. Additionally, carbon dioxide (CO2) 
emissions were estimated based on vehicular delay and the 2.5 mph emission factors from the 
MOBILE 6.2 software (which are used for the Iowa Clean Air Attainment Program, or ICAAP, 
applications). 

The values and societal costs for these categories mostly came from the Benefit-Cost Analysis 
Guidance for Discretionary Grant Programs (US DOT, June 2018) and its supporting research. 
This document is used as guidance for benefit cost analyses for Better Utilizing Investments to 
Leverage Development (BUILD) grants.  

Table 3 shows the recommended values for travel time based on purpose and operator. A weighted 
average of the values for personal use and truck drivers based on the heavy vehicle percentage in 
the corridor resulted in a value of $15.21 per hour. The fuel cost was estimated based on current 
fuel costs and expected increases. This resulted in an estimate of $3.00 per gallon on average 
throughout the life cycle. Table 4 shows the recommended values for emissions for NOx and 
VOCs. The value for CO2 was taken from the reference linked on the right side of the table. The 
value for CO2 used was $39 per ton. 

Table 3. Recommended Values for Travel Time 

 

Table 4. Recommended Values for Emissions Costs 
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Maintenance 
The maintenance costs for an intersection included electricity costs and regular retiming for 
signals, and pavement maintenance costs based on life and expected needs. The roundabout 
maintenance costs included additional signing, additional pavement marking, and regular 
pavement maintenance. The signal electricity and retiming were estimated at $8,500 per year on 
average, while the additional signing and marking maintenance for a roundabout were estimated 
at $1,500 per year. Pavement maintenance areas were assumed to have the same boundaries for 
the turn lane widening as the area that would be reconstructed as part of a roundabout. The 
pavement maintenance costs for the signal alternatives are expected to be higher than for the 
roundabout alternatives because the roundabouts would include entirely new pavement 
(accounted for in initial construction costs) while the signals would only include the new 
pavement for the widening and necessary patching. Other portions of the corridor between 
intersections were not included as it would be the same pavement maintenance over time for 
either option. The pavement maintenance costs were estimated at $3,750 to $7,500 per year over 
the 20-year design life for the signal alternative and $1,000 per year for the roundabout 
alternative. 

Results 
In order to create comparative annual costs of total economic impacts of the signal and 
roundabout alternatives the estimated construction costs were annualizes based on the 20-year 
design life and combined with the life cycle costs. Table 5 and Figure 2 show the results of the 
life cycle analysis. They show that the signals and turn lanes have a lower initial construction 
cost, but the lower life cycle costs (including societal costs) of the roundabouts reduce their total 
lower than the signals. The categories other than initial construction cost that produce the largest 
difference between the signals and the roundabouts are the value of time and crashes. 
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Table 5. Life Cycle Cost Analysis Results 
   Other Annual Costs 

Intersection-
Scenario 

Construction 
Cost 

Annualized 
Construction Cost Safety TT Cost Fuel Cost Emissions 

Cost Maintenance Total 

Hudson-Sig * $1,180,200 $59,010 $76,280 $450,943 $124,254 $18,270 $13,500 $742,257 
Hudson-Rbt ** $2,500,000 $125,000 $36,466 $180,773 $100,074 $15,348 $2,500 $460,161 
Algonquin-Sig $977,950 $48,898 $2,442 $146,359 $107,562 $18,037 $12,250 $335,548 
Algonquin-Rbt $1,800,000 $90,000 $1,776 $123,020 $92,742 $15,003 $2,500 $325,041 
S Main-Sig $1,099,850 $54,993 $48,800 $473,886 $81,822 $9,093 $13,500 $682,094 
S Main-Rbt $2,833,750 $141,688 $25,960 $172,466 $60,372 $6,506 $2,500 $409,492 
Prairie Pkwy-Sig $1,163,400 $58,170 $8,264 $258,303 $108,186 $13,275 $12,250 $458,448 
Prairie Pkwy-Rbt $2,059,400 $102,970 $5,262 $109,967 $88,842 $10,234 $2,500 $319,775 
Oster Pkwy-Sig $697,350 $34,868 $15,128 $267,006 $68,640 $8,394 $12,250 $406,286 
Oster Pkwy-Rbt $1,800,000 $90,000 $9,284 $72,388 $61,620 $7,753 $2,500 $243,545 
Rownd-Sig $1,020,250 $51,013 $99,760 $359,568 $51,168 $4,546 $13,500 $579,555 
Rownd-Rbt $1,800,000 $90,000 $45,572 $73,179 $34,320 $3,318 $2,500 $248,889 
Cedar Hts-Sig $756,700 $37,835 $49,900 $435,912 $97,656 $12,139 $16,000 $649,442 
Cedar Hts-Rbt $2,543,650 $127,183 $21,905 $248,019 $80,262 $9,615 $2,500 $489,484 

*Sig = Traffic Signal & turn lanes as needed 
**Rbt = Roundabout 

 
Figure 2. Life Cycle Cost Analysis Results 
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Appendix 
 Crash cost calculations 
 Delay, fuel, and emissions cost calculations 
 SimTraffic 10 reports 
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Life Cycle Cost Analysis ‐ Appendix
Crash Cost Calculations
10/23/2018

Intersection
Existing 
Configuration

Signals + Widening 
Configuration

Roundabouts + Widening 
Configuration Crash Category

Existing 
Crashes

Signals + Widening 
Crashes

Roundabouts + 
Widening Crashes

Existing Annual 
Cost

Signals + Widening 
Annual Cost

Roundabouts + Widening 
Annual Cost

Signal 
Improvement

Roundabout 
Improvement Notes

Major 0 0 0
Minor 3 3 1.05
Possible/Unknown 3 3 1.05
PDO 11 11 10.45
Major 0 0 0
Minor 0 0 0
Possible/Unknown 0 0 0
PDO 5 3.75 3.75
Major 0 0 0
Minor 0 0 0
Possible/Unknown 0 0 0
PDO 3 1.65 1.2
Major 0 0 0
Minor 1 1 0.35
Possible/Unknown 3 3 1.05
PDO 10 10 9.5
Major 0 0 0
Minor 0 0 0
Possible/Unknown 0 0 0
PDO 1 0.75 0.75
Major 0 0 0
Minor 0 0 0
Possible/Unknown 1 0.8 0.35
PDO 2 1.8 1.9
Major 0 0 0
Minor 1 0.75 0.75
Possible/Unknown 3 2.25 2.25
PDO 2 1.5 1.5
Major 0 0 0
Minor 1 0.5 0.3
Possible/Unknown 2 1 0.6
PDO 2 1.1 0.8
Major 1 1 0.35
Minor 0.5 0.5 0.175
Possible/Unknown 1.5 1.5 0.525
PDO 12 12 11.4
Major 0 0 0
Minor 0 0 0
Possible/Unknown 0 0 0
PDO 0 0 0
Major 0 0 0
Minor 1 1 0.35
Possible/Unknown 3 3 1.05
PDO 4 4 3.8

Existing Cost
Signals + Widening  
Cost

Roundabouts + Widening  
Cost

Signal 
Improvement

Roundabout 
Improvement

Annual Totals $364,940 $334,954 $180,605 $29,986 $184,335
20 Year Totals $7,298,800 $6,699,080 $3,612,100 $599,720 $3,686,700

Improvement CRF (all) CRF (inj)
Add turn lanes at TWSC 25 ‐
TWSC to Signal w/ lefts 45 50
TWSC to Roundabout 60 70
Signal to Signal w/ lefts 10 20
Signal to Roundabout 5 65

Crash Severity Cost
Major $325,000
Minor $65,000
Possible/Unknown $35,000
PDO $7,400

Assumptions

$76,280 $76,280 $36,466Hudson Rd Signal Signal (similar) Roundabout

TWSC (lefts) TWSC (lefts)

Algonquin Dr TWSC TWSC (lefts) TWSC (lefts)

Ashworth Dr TWSC Signal (lefts) Roundabout

$7,400 $5,550 $5,550

$4,440 $2,442 $1,776

Cedar Heights Dr Signal Signal (similar) Roundabout

Oster Pkwy TWSC Signal (lefts) Roundabout

Rownd St Signal Signal (similar) Roundabout

Green Creek Rd TWSC TWSC (same) TWSC (same)

Prairie Pkwy Signal Signal (lefts) Roundabout

Orchard Hill Rd TWSC TWSC (lefts) TWSC (lefts)

S Main St Signal Signal (similar) Roundabout

Estate Dr TWSC

$9,960 $8,264 $5,262

$36,960 $27,720 $27,720

$48,800 $48,800 $25,960

$1,480 $1,110 $1,110

$0 $0 $0

$49,900 $49,900 $21,905

$29,960 $15,128 $9,284

$99,760 $99,760 $45,572

‐ Either Algonquin or Ashworth could require 
add'l traffic control, depending on Hospital and 
other development

‐ Will likely see an increase in left turn conflict 
with Kwik Star and Pinnacle Prairie development

$39,814

$1,850

$2,664

$22,840

$370

$1,696

$9,240

$14,832

$0

$0

$0

‐ Will likely see an increase in left turn conflict 
with connection to Viking Rd and Pinnacle 
Prairie development. Add'l traffic control 
possible, but not guaranteed.
‐ Existing crashes from prior to introduction of 
left turn lanes late 2017. No crashes since (as of 
Sept 2018). Assumed 50% reduction of left turn 
crashes to existing.

‐ Large peak in 2017 crashes (10 compared to 0 
to 3 previous 4 years). 2017 omitted as an 
outlier.

‐ Will likely see an increase in left turn conflict 
with Pinnacle Prairie development

$9,240

$20,676

$54,188

$0

$27,995

$4,698

$0

$1,850

$1,998

$0

$370

V:\Projects\2018\118.0463.01\Design\Traffic\Calcs_LCCA‐crash_Greenhill.xlsm

432



Life Cycle Cost Analysis ‐ Appendix
Delay, Fuel, and Emissions Cost Calclutions
10/23/2018

Intersection Measure
2018 PM Peak ‐ 
Existing

2045 PM Peak ‐ 
Existing

2045 PM Peak ‐ 
All Signals

2045 PM Peak ‐ All 
Roundabouts

Total Travel Time (hr) 28.3 75.2 35.9 24.8
Total Delay (hr) 15.2 57.2 19.2 9.7
Fuel Consumed (gal) 16.6 30.6 20.1 15.5
CO Emissions (kg) 7.158 10.344 8.952 7.254
NOx Emissions (kg) 0.685 0.902 0.773 0.694
VOC Emissions (kg) 0.193 0.303 0.229 0.206
CO2 Emissions (kg) ‐ based on delay 21.47 80.81 27.12 13.70
Total Travel Time (hr) 6.3 25.7 16.7 14.4
Total Delay (hr) 0.8 14.8 5.8 4.7
Fuel Consumed (gal) 9.1 18.6 17.9 14.5
CO Emissions (kg) 6.97 12.248 12.766 10.318
NOx Emissions (kg) 0.549 0.921 0.952 0.77
VOC Emissions (kg) 0.161 0.285 0.282 0.239
CO2 Emissions (kg) ‐ based on delay 1.13 20.91 8.19 6.64
Total Travel Time (hr) 20.2 136.6 43.6 24.4
Total Delay (hr) 13 79.6 31 13.6
Fuel Consumed (gal) 8.4 37.9 17.3 11.4
CO Emissions (kg) 2.044 4.828 4.29 3.251
NOx Emissions (kg) 0.193 0.343 0.392 0.343
VOC Emissions (kg) 0.062 0.141 0.127 0.107
CO2 Emissions (kg) ‐ based on delay 18.36 112.45 43.79 19.21
Total Travel Time (hr) 12.7 91.8 27.7 19.2
Total Delay (hr) 3.8 39.1 12.5 5
Fuel Consumed (gal) 10 32.1 17.5 14.3
CO Emissions (kg) 3.803 8.257 5.884 5.257
NOx Emissions (kg) 0.367 0.581 0.555 0.519
VOC Emissions (kg) 0.08 0.159 0.127 0.121
CO2 Emissions (kg) ‐ based on delay 5.37 55.24 17.66 7.06
Total Travel Time (hr) 5.9 9.9 18.8 11.1
Total Delay (hr) 0.5 1.9 9.9 2.7
Fuel Consumed (gal) 7.3 11.2 11.2 9.4
CO Emissions (kg) 3.755 6.259 4.165 4.732
NOx Emissions (kg) 0.353 0.492 0.373 0.389
VOC Emissions (kg) 0.08 0.117 0.095 0.102
CO2 Emissions (kg) ‐ based on delay 0.71 2.68 13.99 3.81
Total Travel Time (hr) 10.3 23 23.2 9.7
Total Delay (hr) 5.3 15.5 15.3 2.9
Fuel Consumed (gal) 10.3 9.1 9.2 5.6
CO Emissions (kg) 0.953 1.435 1.696 1.181
NOx Emissions (kg) 0.108 0.164 0.169 0.164
VOC Emissions (kg) 0.032 0.046 0.048 0.043
CO2 Emissions (kg) ‐ based on delay 7.49 21.90 21.61 4.10
Total Travel Time (hr) 37.5 187.2 31.4 40.9
Total Delay (hr) 28 65.1 17.8 26.7
Fuel Consumed (gal) 15.3 51.3 16 16.5
CO Emissions (kg) 4.834 7.248 6.318 5.243
NOx Emissions (kg) 0.364 0.451 0.486 0.379
VOC Emissions (kg) 0.108 0.166 0.137 0.113
CO2 Emissions (kg) ‐ based on delay 39.55 91.97 25.15 37.72
Total Travel Time (hr) 121.2 549.4 197.3 144.5
Total Delay (hr) 66.6 273.2 111.5 65.3
Fuel Consumed (gal) 77 190.8 109.2 87.2
CO Emissions (kg) 29.517 50.619 44.071 37.236
NOx Emissions (kg) 2.619 3.854 3.7 3.258
VOC Emissions (kg) 0.716 1.217 1.045 0.931
CO2 Emissions (kg) ‐ based on delay 94.08 385.94 157.51 92.25

* These results represent Ashworth Dr in the model

Cedar Heights 
Dr

PM PEAK
Simtraffic Results and Emissions ‐ average of 5 runs

Totals

Scenario

Hudson

Algonquin*

S Main St

Prairie Pkwy

Oster Pkwy

Rownd St

V:\Projects\2018\118.0463.01\Design\Traffic\Calcs_LCCA‐delay_Greenhill.xlsm
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Life Cycle Cost Analysis ‐ Appendix
Delay, Fuel, and Emissions Cost Calclutions
10/23/2018

Intersection Measure
2018 PM Peak ‐ 
Existing

2045 PM Peak ‐ 
Existing

2045 PM Peak ‐ 
All Signals

2045 PM Peak ‐ All 
Roundabouts

Total Travel Time (hr) 12.6 21.9 17.6 11.9
Total Delay (hr) 5 10.9 7.9 3
Fuel Consumed (gal) 9 13.8 11.6 9.4
CO Emissions (kg) 4.246 6.526 6.05 4.785
NOx Emissions (kg) 0.419 0.609 0.53 0.471
VOC Emissions (kg) 0.11 0.171 0.152 0.131
CO2 Emissions (kg) ‐ based on delay 7.06 15.40 11.16 4.24
Total Travel Time (hr) 3.6 8.2 9.1 7.9
Total Delay (hr) 0.4 1.8 2.6 2.2
Fuel Consumed (gal) 5.2 10.1 10 8.7
CO Emissions (kg) 3.881 7.694 7.382 6.397
NOx Emissions (kg) 0.304 0.569 0.549 0.457
VOC Emissions (kg) 0.087 0.171 0.164 0.141
CO2 Emissions (kg) ‐ based on delay 0.57 2.54 3.67 3.11
Total Travel Time (hr) 8.1 20.7 14.7 8.8
Total Delay (hr) 3.7 13.5 7.4 2.5
Fuel Consumed (gal) 4.1 8.7 7.3 5.5
CO Emissions (kg) 1.217 2.162 2.409 1.544
NOx Emissions (kg) 0.118 0.207 0.225 0.181
VOC Emissions (kg) 0.037 0.67 0.073 0.053
CO2 Emissions (kg) ‐ based on delay 5.23 19.07 10.45 3.53
Total Travel Time (hr) 6.8 13.1 13.3 10.2
Total Delay (hr) 1.5 4.3 4.4 1.9
Fuel Consumed (gal) 5.6 9.7 10.1 8.3
CO Emissions (kg) 1.837 3.727 3.562 2.772
NOx Emissions (kg) 0.209 0.362 0.392 0.316
VOC Emissions (kg) 0.041 0.084 0.131 0.069
CO2 Emissions (kg) ‐ based on delay 2.12 6.07 6.22 2.68
Total Travel Time (hr) 3.4 5.7 10.1 6.3
Total Delay (hr) 0.2 0.5 4.8 1.3
Fuel Consumed (gal) 4.1 6.6 6.4 5.8
CO Emissions (kg) 1.772 3.375 2.398 2.901
NOx Emissions (kg) 0.194 0.326 0.236 0.239
VOC Emissions (kg) 0.039 0.077 0.058 0.061
CO2 Emissions (kg) ‐ based on delay 0.28 0.71 6.78 1.84
Total Travel Time (hr) 4.8 9.5 11 5.4
Total Delay (hr) 1.8 4.8 6.3 1.3
Fuel Consumed (gal) 2.5 4.3 4.7 3.2
CO Emissions (kg) 0.544 0.935 1.008 0.701
NOx Emissions (kg) 0.053 0.107 0.098 0.096
VOC Emissions (kg) 0.014 0.033 0.029 0.026
CO2 Emissions (kg) ‐ based on delay 2.54 6.78 8.90 1.84
Total Travel Time (hr) 12.5 21 15.7 10.1
Total Delay (hr) 6.9 13.2 7.7 3
Fuel Consumed (gal) 7 10.2 9.1 7.2
CO Emissions (kg) 2.973 4.065 3.99 3.357
NOx Emissions (kg) 0.23 0.315 0.336 0.281
VOC Emissions (kg) 0.06 0.089 0.092 0.075
CO2 Emissions (kg) ‐ based on delay 9.75 18.65 10.88 4.24
Total Travel Time (hr) 51.8 100.1 91.5 60.6
Total Delay (hr) 19.5 49 41.1 15.2
Fuel Consumed (gal) 37.5 63.4 59.2 48.1
CO Emissions (kg) 16.47 28.484 26.799 22.457
NOx Emissions (kg) 1.527 2.495 2.366 2.041
VOC Emissions (kg) 0.388 1.295 0.699 0.556
CO2 Emissions (kg) ‐ based on delay 27.55 69.22 58.06 21.47

* These results represent Ashworth Dr in the model

Totals

Hudson

Algonquin*

S Main St

Prairie Pkwy

Oster Pkwy

DAYTIME OFFPEAK

Rownd St

Cedar Heights 
Dr

Scenario
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Life Cycle Cost Analysis ‐ Appendix
Delay, Fuel, and Emissions Cost Calclutions
10/23/2018

Assumptions Value Unit
Value of time 15.21 $/hr

Value of gas 3.00 $/gal

Value of NOx 7508 $/ton
Value of VOCs 1905 $/ton
Value of CO2 39 $/ton

Intersection Category Item 2018 Existing 2045 Existing 2045 Signals 2045 Roundabouts Notes
Time (hr) 19552 48880 29640 11882 Based on delay
Gas (gal) 32396 51012 41418 33358
Nox (ton) 1.64 2.35 2.04 1.82
VOC (ton) 0.43 0.67 0.59 0.51
CO2 (ton) 30.45 76.12 46.16 18.50
Time (hr) 1456 9464 9620 8086 Based on delay
Gas (gal) 18590 36348 35854 30914
Nox (ton) 1.20 2.22 2.16 1.79
VOC (ton) 0.35 0.67 0.64 0.55
CO2 (ton) 2.27 14.74 14.98 12.59
Time (hr) 14924 62816 31148 11336 Based on delay
Gas (gal) 14976 36998 27274 20124
Nox (ton) 0.46 0.81 0.89 0.72
VOC (ton) 0.15 2.34 0.29 0.21
CO2 (ton) 23.24 97.82 48.50 17.65
Time (hr) 5668 23582 16978 7228 Based on delay
Gas (gal) 20072 38610 36062 29614
Nox (ton) 0.82 1.41 1.51 1.24
VOC (ton) 0.16 0.33 0.49 0.27
CO2 (ton) 8.83 36.72 26.44 11.26
Time (hr) 754 2054 17550 4758 Based on delay
Gas (gal) 14690 23504 22880 20540
Nox (ton) 0.77 1.26 0.92 0.93
VOC (ton) 0.16 0.30 0.23 0.24
CO2 (ton) 1.17 3.20 27.33 7.41
Time (hr) 6994 19006 23634 4810 Based on delay
Gas (gal) 10478 15782 17056 11440
Nox (ton) 0.21 0.41 0.39 0.38
VOC (ton) 0.06 0.13 0.11 0.10
CO2 (ton) 10.89 29.60 36.80 7.49
Time (hr) 28808 58110 28652 16302 Based on delay
Gas (gal) 25818 45162 32552 26754
Nox (ton) 0.90 1.21 1.29 1.08
VOC (ton) 0.24 0.35 0.36 0.29
CO2 (ton) 44.86 90.49 44.62 25.39
Time (hr) 78156 223912 157222 64402 Based on delay
Gas (gal) 137020 247416 213096 172744
Nox (ton) 6.00 9.69 9.20 7.95
VOC (ton) 1.54 4.80 2.70 2.18
CO2 (ton) 121.71 348.68 244.83 100.29

* These results represent Ashworth Dr in the model

From Federal Guidance for BUILD grants
From reference used in Federal Guidance for BUILD grants

Currently $2.81 (http://www.iowastategasprices.com/Waterloo/index.aspx), expected to increase 
15% over the next 20 years. Average start and end price

Notes
Weighted average from Federal Guidance for BUILD grants

From Federal Guidance for BUILD grants

Total

Personal 
Savings

Societal Benefit

Rownd St

Personal 
Savings

Societal Benefit

Cedar Heights Dr

Personal 
Savings

Societal Benefit

Prairie Pkwy

Personal 
Savings

Societal Benefit

Oster Pkwy

Personal 
Savings

Societal Benefit

Hudson Rd

Algonquin Dr*

Personal 
Savings

Societal Benefit

S Main St

Personal 
Savings

Societal Benefit

Scenario ‐ Annual Totals

Personal 
Savings

Societal Benefit
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Life Cycle Cost Analysis ‐ Appendix
Delay, Fuel, and Emissions Cost Calclutions
10/23/2018

Intersection Category Item 2018 Existing 2045 Existing 2045 Signals 2045 Roundabouts Notes
Time $297,464 $743,660 $450,943 $180,773 Based on delay
Gas $97,188 $153,036 $124,254 $100,074
NOx $12,293 $17,666 $15,349 $13,655
VOC $826 $1,286 $1,121 $971
CO2 $1,187 $2,969 $1,800 $722
Time $22,152 $143,985 $146,359 $123,020 Based on delay
Gas $55,770 $109,044 $107,562 $92,742
NOx $9,031 $16,674 $16,225 $13,457
VOC $658 $1,276 $1,228 $1,054
CO2 $88 $575 $584 $491
Time $227,054 $955,683 $473,886 $172,466 Based on delay
Gas $44,928 $110,994 $81,822 $60,372
NOx $3,462 $6,083 $6,653 $5,412
VOC $276 $4,467 $548 $406
CO2 $906 $3,815 $1,892 $688
Time $86,233 $358,777 $258,303 $109,967 Based on delay
Gas $60,216 $115,830 $108,186 $88,842
NOx $6,186 $10,598 $11,316 $9,276
VOC $312 $637 $928 $518
CO2 $344 $1,432 $1,031 $439
Time $11,471 $31,250 $267,006 $72,388 Based on delay
Gas $44,070 $70,512 $68,640 $61,620
NOx $5,769 $9,477 $6,897 $7,008
VOC $299 $568 $432 $455
CO2 $46 $125 $1,066 $289
Time $106,407 $289,157 $359,568 $73,179 Based on delay
Gas $31,434 $47,346 $51,168 $34,320
NOx $1,601 $3,116 $2,894 $2,832
VOC $109 $241 $216 $194
CO2 $425 $1,154 $1,435 $292
Time $438,285 $884,086 $435,912 $248,019 Based on delay
Gas $77,454 $135,486 $97,656 $80,262
NOx $6,722 $9,104 $9,722 $8,071
VOC $452 $674 $678 $553
CO2 $1,750 $3,529 $1,740 $990
Time $1,189,065 $3,406,597 $2,391,976 $979,812 Based on delay
Gas $411,060 $742,248 $639,288 $518,232
NOx $45,065 $72,718 $69,056 $59,712
VOC $2,933 $9,149 $5,150 $4,151
CO2 $4,746 $13,598 $9,548 $3,911

* These results represent Ashworth Dr in the model
Note: Costs represent annual costs
Calculation = (Peak measurement+12*Offpeak measurement)*(unit conversions if necessary)*260 wkdys per yr*(value of item)

Total

Personal 
Savings

Societal Benefit

Personal 
Savings

Societal Benefit

Personal 
Savings

Societal Benefit

Personal 
Savings

Societal Benefit
Cedar Heights Dr

Oster Pkwy

Rownd St

Personal 
Savings

Societal Benefit

Personal 
Savings

Societal Benefit

Personal 
Savings

Societal Benefit

Hudson Rd

Algonquin Dr*

S Main St

Prairie Pkwy

Societal Benefit

Scenario ‐ Monetary Values

Personal 
Savings
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SimTraffic Performance Report
2018 PM Peak - Existing Geom (adj for Viking const) 10/05/2018

SimTraffic Report
AJH Page 1

3: Hudson Rd & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.2 0.2 0.2 0.2 0.2 0.2
Total Delay (hr) 14.3 14.6 16.7 14.7 15.6 15.2
Travel Time (hr) 27.3 27.6 30.0 27.7 28.9 28.3
Fuel Used (gal) 16.4 16.4 16.9 16.5 16.7 16.6
HC Emissions (g) 199 212 166 196 192 193
CO Emissions (g) 7341 7471 6692 7217 7068 7158
NOx Emissions (g) 697 729 613 700 686 685

4: Algonquin Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.6 0.5 0.6 0.6 0.5 0.5
Travel Time (hr) 5.4 5.2 5.7 5.4 5.3 5.4
Fuel Used (gal) 7.4 7.2 7.9 7.2 7.5 7.4
HC Emissions (g) 142 148 148 155 167 152
CO Emissions (g) 5969 5809 6230 5982 6518 6102
NOx Emissions (g) 468 487 488 499 529 494

5: Ashworth Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.8 0.8 0.9 0.8 0.9 0.8
Travel Time (hr) 6.2 6.1 6.6 6.2 6.6 6.3
Fuel Used (gal) 8.9 8.8 9.5 8.8 9.3 9.1
HC Emissions (g) 151 182 146 158 168 161
CO Emissions (g) 6708 7302 6975 6685 7182 6970
NOx Emissions (g) 523 590 518 540 572 549

6: IA 58 & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.6 0.6 0.6 0.6 0.7 0.6
Total Delay (hr) 23.4 23.0 22.5 21.6 24.0 22.9
Travel Time (hr) 41.3 40.5 40.8 39.0 41.8 40.7
Fuel Used (gal) 25.5 25.0 25.7 24.6 25.5 25.3
HC Emissions (g) 431 447 478 427 400 437
CO Emissions (g) 16394 16384 17285 15860 15713 16327
NOx Emissions (g) 1287 1314 1399 1286 1208 1299
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SimTraffic Performance Report
2018 PM Peak - Existing Geom (adj for Viking const) 10/05/2018

SimTraffic Report
AJH Page 2

13: S Main St & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.1 0.1 0.1 0.1 0.1 0.1
Total Delay (hr) 13.9 13.0 13.1 11.8 13.3 13.0
Travel Time (hr) 21.4 20.1 20.4 19.1 20.3 20.2
Fuel Used (gal) 8.8 8.3 8.6 8.1 8.4 8.4
HC Emissions (g) 52 62 63 59 72 62
CO Emissions (g) 1899 2036 2097 1984 2205 2044
NOx Emissions (g) 174 187 198 186 219 193

16: Coneflower Pkwy/Estate Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.7 0.7 0.7 0.8 0.8 0.7
Travel Time (hr) 4.8 4.9 4.9 5.0 4.9 4.9
Fuel Used (gal) 6.7 7.1 7.2 6.9 6.9 6.9
HC Emissions (g) 66 76 80 76 87 77
CO Emissions (g) 4182 4627 4712 4311 4576 4482
NOx Emissions (g) 279 305 320 309 330 309

19: Prairie Pkwy & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 3.8 3.8 4.1 3.7 3.7 3.8
Travel Time (hr) 12.7 12.5 13.2 12.7 12.5 12.7
Fuel Used (gal) 9.8 9.8 10.2 10.2 10.0 10.0
HC Emissions (g) 70 72 86 82 91 80
CO Emissions (g) 3462 3580 3871 3980 4120 3803
NOx Emissions (g) 340 343 385 374 391 367

21: Orchard Hill Rd & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.9 0.8 0.9 1.0 0.9 0.9
Travel Time (hr) 8.8 8.3 9.1 9.1 8.6 8.8
Fuel Used (gal) 10.9 10.2 11.2 11.1 10.7 10.8
HC Emissions (g) 97 110 118 105 121 110
CO Emissions (g) 5300 5234 5830 5564 5679 5521
NOx Emissions (g) 462 484 520 486 522 495
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SimTraffic Performance Report
2018 PM Peak - Existing Geom (adj for Viking const) 10/05/2018

SimTraffic Report
AJH Page 3

24: Oster Pkwy & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.5 0.5 0.5 0.5 0.5 0.5
Travel Time (hr) 6.1 5.5 6.0 6.0 5.7 5.9
Fuel Used (gal) 7.5 6.9 7.5 7.5 7.2 7.3
HC Emissions (g) 77 84 73 74 89 80
CO Emissions (g) 3744 3709 3691 3780 3851 3755
NOx Emissions (g) 348 358 341 343 375 353

27: Rownd St & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.1 0.1 0.1 0.1 0.1 0.1
Total Delay (hr) 5.6 5.0 5.1 5.5 5.5 5.3
Travel Time (hr) 10.5 10.0 10.2 10.4 10.2 10.3
Fuel Used (gal) 4.8 4.6 4.6 4.7 4.6 4.6
HC Emissions (g) 28 37 25 28 42 32
CO Emissions (g) 898 998 839 910 1121 953
NOx Emissions (g) 101 118 94 100 128 108

30: Green Greek Rd & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.8 0.6 0.7 0.6 0.7 0.7
Travel Time (hr) 6.4 6.0 6.2 6.2 6.2 6.2
Fuel Used (gal) 9.2 8.9 9.3 9.4 9.4 9.2
HC Emissions (g) 106 116 113 119 146 120
CO Emissions (g) 5761 6069 5956 6149 6578 6103
NOx Emissions (g) 427 451 449 469 531 466

32: Cedar Heights Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.4 0.4 0.4 0.6 0.4 0.4
Total Delay (hr) 28.5 20.8 29.0 37.7 24.0 28.0
Travel Time (hr) 38.0 30.1 38.6 47.4 33.3 37.5
Fuel Used (gal) 15.6 13.1 15.7 17.7 14.2 15.3
HC Emissions (g) 110 92 120 115 105 108
CO Emissions (g) 5042 4534 4999 4743 4850 4834
NOx Emissions (g) 365 326 396 379 355 364
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SimTraffic Performance Report
2018 PM Peak - Existing Geom (adj for Viking const) 10/05/2018

SimTraffic Report
AJH Page 4

Total Network Performance By Run

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 1.5 1.5 1.5 1.7 1.5 1.5
Total Delay (hr) 102.8 93.0 104.1 108.0 99.7 101.5
Travel Time (hr) 258.2 244.9 261.4 262.3 253.3 256.0
Fuel Used (gal) 240.7 234.0 245.0 240.1 238.6 239.7
HC Emissions (g) 3194 3418 3415 3272 3410 3342
CO Emissions (g) 146799 149773 152344 146344 150169 149086
NOx Emissions (g) 11358 11849 11965 11594 11913 11736
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Arterial Level of Service
2018 PM Peak - Existing Geom (adj for Viking const) 10/05/2018

SimTraffic Report
AJH Page 5

Arterial Level of Service: EB Greenhill Rd

Delay Travel Dist Arterial
Cross Street Node (s/veh) time (s) (mi) Speed
Hudson Rd 3 56.4 66.2 0.1 6
Algonquin Dr 4 4.0 21.2 0.2 38
Ashworth Dr 5 0.6 15.4 0.2 43
IA 58 6 37.5 55.6 0.2 15

35 5.1 26.8 0.3 36
S Main St 13 17.7 24.2 0.1 13

36 3.1 10.6 0.1 31
Coneflower Pkwy 16 0.5 5.3 0.1 43
Prairie Pkwy 19 7.1 24.9 0.2 33
Orchard Hill Rd 21 4.0 31.1 0.3 40
Oster Pkwy 24 1.7 24.1 0.3 42

37 1.6 17.1 0.2 40
Rownd St 27 8.8 13.7 0.1 16

39 2.3 7.6 0.1 32
Green Greek Rd 30 0.6 20.7 0.3 44
Cedar Heights Dr 32 39.8 54.4 0.2 12
Total 190.8 418.9 2.9 25

Arterial Level of Service: WB Greenhill Rd

Delay Travel Dist Arterial
Cross Street Node (s/veh) time (s) (mi) Speed
Cedar Heights Dr 32 36.8 54.1 0.2 15
Green Greek Rd 30 5.9 20.6 0.2 32

39 3.8 24.0 0.3 38
Rownd St 27 19.7 25.0 0.1 10

37 3.9 8.9 0.1 25
Oster Pkwy 24 0.7 15.7 0.2 43
Orchard Hill Rd 21 1.1 23.5 0.3 43
Prairie Pkwy 19 8.3 34.4 0.3 36
Estate Dr 16 4.0 21.9 0.2 38

36 1.3 6.5 0.1 35
S Main St 13 34.0 41.3 0.1 8

35 4.3 11.1 0.1 27
IA 58 6 37.0 58.2 0.3 17
Ashworth Dr 5 6.6 25.9 0.2 33
Algonquin Dr 4 1.4 16.1 0.2 41
Hudson Rd 3 50.6 68.1 0.2 12
Total 219.4 455.3 3.0 24
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SimTraffic Performance Report
2018 Daytime Offpeak - Existing Geom (adj for Viking const) 10/05/2018

SimTraffic Report
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3: Hudson Rd & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.1 0.1 0.1 0.1 0.1 0.1
Total Delay (hr) 5.1 5.2 5.2 4.8 4.7 5.0
Travel Time (hr) 12.8 13.2 12.6 12.4 12.1 12.6
Fuel Used (gal) 9.2 9.4 8.9 9.0 8.7 9.0
HC Emissions (g) 105 127 101 113 104 110
CO Emissions (g) 4165 4693 4048 4227 4095 4246
NOx Emissions (g) 408 464 391 427 403 419

4: Algonquin Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.2 0.2 0.2 0.2 0.2 0.2
Travel Time (hr) 3.0 3.2 3.1 2.9 3.0 3.0
Fuel Used (gal) 4.2 4.5 4.3 4.1 4.1 4.3
HC Emissions (g) 78 95 78 94 77 84
CO Emissions (g) 3205 3700 3203 3450 3172 3346
NOx Emissions (g) 264 309 265 303 261 280

5: Ashworth Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.3 0.4 0.4 0.4 0.3 0.4
Travel Time (hr) 3.5 3.8 3.7 3.5 3.4 3.6
Fuel Used (gal) 5.2 5.5 5.3 5.1 5.0 5.2
HC Emissions (g) 76 85 91 97 83 87
CO Emissions (g) 3657 3952 4076 4010 3712 3881
NOx Emissions (g) 281 308 311 327 291 304

6: IA 58 & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.4 0.4 0.4 0.4 0.4 0.4
Total Delay (hr) 8.1 8.5 8.4 8.4 8.3 8.3
Travel Time (hr) 18.8 19.2 18.8 18.7 18.7 18.8
Fuel Used (gal) 15.4 15.3 15.3 15.0 15.1 15.2
HC Emissions (g) 302 307 289 287 270 291
CO Emissions (g) 11805 11669 11630 11290 10950 11469
NOx Emissions (g) 927 937 891 883 852 898
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13: S Main St & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.1 0.1 0.1 0.1 0.1 0.1
Total Delay (hr) 3.8 4.0 3.7 3.5 3.6 3.7
Travel Time (hr) 8.1 8.7 8.1 7.8 7.9 8.1
Fuel Used (gal) 4.1 4.4 4.1 4.1 4.0 4.1
HC Emissions (g) 33 36 33 36 45 37
CO Emissions (g) 1168 1227 1163 1201 1326 1217
NOx Emissions (g) 109 120 106 117 141 118

16: Coneflower Pkwy/Estate Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.3 0.3 0.3 0.2 0.3 0.3
Travel Time (hr) 2.8 2.7 2.7 2.6 2.9 2.7
Fuel Used (gal) 4.0 3.9 3.8 3.7 4.3 3.9
HC Emissions (g) 43 43 35 37 49 41
CO Emissions (g) 2552 2390 2283 2136 2904 2453
NOx Emissions (g) 177 178 155 160 196 173

19: Prairie Pkwy & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 1.5 1.4 1.6 1.5 1.7 1.5
Travel Time (hr) 6.8 6.8 6.7 6.8 7.0 6.8
Fuel Used (gal) 5.6 5.8 5.5 5.6 5.7 5.6
HC Emissions (g) 40 48 38 36 41 41
CO Emissions (g) 1827 1986 1802 1747 1823 1837
NOx Emissions (g) 207 232 201 195 212 209

21: Orchard Hill Rd & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.3 0.3 0.3 0.4 0.3 0.3
Travel Time (hr) 4.9 5.2 4.8 5.2 5.0 5.0
Fuel Used (gal) 6.0 6.3 5.9 6.5 5.9 6.2
HC Emissions (g) 53 55 47 63 45 52
CO Emissions (g) 2642 2684 2561 3077 2308 2654
NOx Emissions (g) 268 280 250 300 248 269

443



SimTraffic Performance Report
2018 Daytime Offpeak - Existing Geom (adj for Viking const) 10/05/2018

SimTraffic Report
AJH Page 3

24: Oster Pkwy & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.2 0.2 0.2 0.2 0.2 0.2
Travel Time (hr) 3.3 3.5 3.3 3.5 3.3 3.4
Fuel Used (gal) 3.9 4.3 4.0 4.3 4.1 4.1
HC Emissions (g) 35 48 34 42 37 39
CO Emissions (g) 1533 2052 1632 1912 1732 1772
NOx Emissions (g) 181 219 177 209 186 194

27: Rownd St & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.1 0.1 0.1 0.0 0.0 0.1
Total Delay (hr) 1.6 2.0 1.8 1.8 1.8 1.8
Travel Time (hr) 4.5 5.3 4.8 4.7 4.7 4.8
Fuel Used (gal) 2.4 2.7 2.4 2.3 2.4 2.5
HC Emissions (g) 14 19 11 11 12 14
CO Emissions (g) 572 622 501 486 536 544
NOx Emissions (g) 55 68 47 46 51 53

30: Green Greek Rd & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.2 0.3 0.3 0.2 0.3 0.3
Travel Time (hr) 3.5 3.8 3.6 3.5 3.6 3.6
Fuel Used (gal) 5.3 5.8 5.5 5.3 5.5 5.5
HC Emissions (g) 58 65 59 63 57 60
CO Emissions (g) 3324 3617 3441 3401 3335 3424
NOx Emissions (g) 242 268 250 258 245 252

32: Cedar Heights Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.2 0.2 0.2 0.2 0.2 0.2
Total Delay (hr) 6.4 7.4 7.3 6.5 7.0 6.9
Travel Time (hr) 11.8 13.2 13.0 11.8 12.6 12.5
Fuel Used (gal) 6.7 7.2 7.1 6.6 7.2 7.0
HC Emissions (g) 62 71 63 52 54 60
CO Emissions (g) 2950 3216 3043 2711 2947 2973
NOx Emissions (g) 232 257 238 207 217 230

444



SimTraffic Performance Report
2018 Daytime Offpeak - Existing Geom (adj for Viking const) 10/05/2018

SimTraffic Report
AJH Page 4

Total Network Performance By Run

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.9 0.9 0.9 0.8 0.8 0.8
Total Delay (hr) 32.1 34.5 33.7 32.2 32.5 33.0
Travel Time (hr) 123.5 129.4 124.8 122.7 123.6 124.8
Fuel Used (gal) 135.7 140.7 135.8 134.8 134.8 136.4
HC Emissions (g) 1954 2113 1900 1941 1824 1946
CO Emissions (g) 88664 92768 87743 87459 85181 88363
NOx Emissions (g) 6993 7442 6818 6945 6670 6974

445



Arterial Level of Service
2018 Daytime Offpeak - Existing Geom (adj for Viking const) 10/05/2018

SimTraffic Report
AJH Page 5

Arterial Level of Service: EB Greenhill Rd

Delay Travel Dist Arterial
Cross Street Node (s/veh) time (s) (mi) Speed
Hudson Rd 3 31.9 41.2 0.1 10
Algonquin Dr 4 3.6 19.6 0.2 41
Ashworth Dr 5 0.4 15.2 0.2 44
IA 58 6 20.9 39.0 0.2 22

35 3.9 25.7 0.3 38
S Main St 13 10.1 16.6 0.1 18

36 2.4 9.9 0.1 34
Coneflower Pkwy 16 0.2 5.0 0.1 46
Prairie Pkwy 19 4.6 22.5 0.2 37
Orchard Hill Rd 21 2.4 29.2 0.3 42
Oster Pkwy 24 0.9 23.3 0.3 44

37 0.9 16.4 0.2 42
Rownd St 27 5.5 10.5 0.1 21

39 1.8 7.1 0.1 34
Green Greek Rd 30 0.4 20.5 0.3 44
Cedar Heights Dr 32 22.6 37.1 0.2 18
Total 112.4 338.6 2.9 31

Arterial Level of Service: WB Greenhill Rd

Delay Travel Dist Arterial
Cross Street Node (s/veh) time (s) (mi) Speed
Cedar Heights Dr 32 23.0 40.0 0.2 20
Green Greek Rd 30 3.7 18.5 0.2 35

39 1.6 21.9 0.3 42
Rownd St 27 10.7 16.0 0.1 15

37 3.0 8.0 0.1 27
Oster Pkwy 24 0.4 15.5 0.2 44
Orchard Hill Rd 21 0.6 23.2 0.3 44
Prairie Pkwy 19 5.3 31.3 0.3 39
Estate Dr 16 2.5 20.4 0.2 40

36 0.4 5.6 0.1 41
S Main St 13 17.2 24.6 0.1 14

35 3.5 10.3 0.1 29
IA 58 6 22.4 43.2 0.3 23
Ashworth Dr 5 4.7 23.8 0.2 36
Algonquin Dr 4 0.6 15.4 0.2 43
Hudson Rd 3 21.8 38.0 0.2 21
Total 121.5 355.7 3.0 30
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3: Hudson Rd & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.3 0.4 0.3 0.3 0.3 0.3
Total Delay (hr) 58.7 57.2 56.9 58.0 55.4 57.2
Travel Time (hr) 76.3 75.5 74.8 76.1 73.2 75.2
Fuel Used (gal) 30.7 31.0 30.3 30.6 30.3 30.6
HC Emissions (g) 332 304 269 291 319 303
CO Emissions (g) 10831 10440 9698 10027 10723 10344
NOx Emissions (g) 951 911 830 868 948 902

4: Algonquin Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 5.0 0.1 0.1 0.1 0.9 1.2
Total Delay (hr) 27.0 4.3 3.1 8.7 11.9 11.0
Travel Time (hr) 39.3 11.6 10.7 16.4 20.1 19.6
Fuel Used (gal) 18.5 12.6 12.7 14.1 14.3 14.5
HC Emissions (g) 317 228 235 259 252 259
CO Emissions (g) 11638 10248 10606 11068 10666 10846
NOx Emissions (g) 867 714 739 789 747 771

5: Ashworth Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 2.5 0.9 0.3 1.5 0.3 1.1
Total Delay (hr) 17.6 15.8 13.9 19.2 7.4 14.8
Travel Time (hr) 29.9 26.5 24.5 30.6 17.2 25.7
Fuel Used (gal) 19.6 18.5 19.1 19.5 16.2 18.6
HC Emissions (g) 299 275 304 298 249 285
CO Emissions (g) 12541 11839 13074 12391 11394 12248
NOx Emissions (g) 962 889 985 939 829 921

6: IA 58 & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 1.0 0.9 1.0 3.6 0.9 1.5
Total Delay (hr) 73.1 59.1 54.1 79.1 60.8 65.3
Travel Time (hr) 98.6 84.3 79.7 107.0 85.8 91.1
Fuel Used (gal) 44.8 40.9 39.8 46.9 40.9 42.7
HC Emissions (g) 582 569 591 566 539 569
CO Emissions (g) 19954 20433 20958 19741 19358 20089
NOx Emissions (g) 1674 1632 1683 1648 1575 1642
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13: S Main St & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 51.8 47.5 27.8 68.6 38.3 46.8
Total Delay (hr) 80.0 78.1 73.9 83.6 82.2 79.6
Travel Time (hr) 141.9 135.9 111.7 162.6 130.7 136.6
Fuel Used (gal) 39.0 37.8 32.2 44.1 36.6 37.9
HC Emissions (g) 179 110 170 139 107 141
CO Emissions (g) 5340 4316 5028 5136 4319 4828
NOx Emissions (g) 381 300 387 348 301 343

16: Coneflower Pkwy/Estate Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.7 0.0 0.1 0.5 0.3
Total Delay (hr) 62.4 75.9 63.1 57.2 51.8 62.1
Travel Time (hr) 68.0 82.6 68.8 63.1 58.2 68.1
Fuel Used (gal) 21.8 25.9 22.3 21.1 20.3 22.3
HC Emissions (g) 73 91 89 90 70 82
CO Emissions (g) 3917 4456 4433 4696 4529 4406
NOx Emissions (g) 324 359 352 367 327 346

19: Prairie Pkwy & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 62.0 38.1 39.9 34.2 23.1 39.5
Total Delay (hr) 49.9 35.1 41.8 32.5 36.3 39.1
Travel Time (hr) 124.6 86.5 94.7 79.9 73.1 91.8
Fuel Used (gal) 39.0 31.4 32.5 29.2 28.3 32.1
HC Emissions (g) 140 176 192 151 137 159
CO Emissions (g) 7984 8806 8609 7867 8018 8257
NOx Emissions (g) 544 614 610 578 559 581

21: Orchard Hill Rd & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 2.0 2.5 2.2 2.1 2.3 2.2
Travel Time (hr) 12.6 13.9 13.1 13.0 13.8 13.3
Fuel Used (gal) 16.0 17.5 16.3 16.5 17.5 16.8
HC Emissions (g) 164 184 194 190 160 178
CO Emissions (g) 9031 10313 9759 9810 9809 9745
NOx Emissions (g) 708 768 778 767 717 748
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24: Oster Pkwy & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 1.6 1.9 1.9 2.0 2.2 1.9
Travel Time (hr) 9.4 10.0 9.8 9.9 10.5 9.9
Fuel Used (gal) 10.7 11.6 11.1 11.0 11.7 11.2
HC Emissions (g) 123 124 112 124 102 117
CO Emissions (g) 6100 6603 6190 6237 6164 6259
NOx Emissions (g) 499 514 480 508 462 492

27: Rownd St & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.2 0.2 0.1 0.1 0.2 0.1
Total Delay (hr) 17.1 17.0 12.8 15.8 14.6 15.5
Travel Time (hr) 25.0 24.5 20.3 23.2 22.1 23.0
Fuel Used (gal) 9.8 9.6 8.3 9.1 8.8 9.1
HC Emissions (g) 53 46 51 39 42 46
CO Emissions (g) 1576 1436 1477 1286 1398 1435
NOx Emissions (g) 183 163 172 147 155 164

30: Green Greek Rd & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 1.3 1.3 1.5 1.3 1.2 1.3
Travel Time (hr) 8.5 8.9 8.8 8.9 8.5 8.7
Fuel Used (gal) 12.5 12.8 12.5 12.9 12.1 12.6
HC Emissions (g) 153 159 158 164 154 158
CO Emissions (g) 8127 8339 8093 8370 7798 8145
NOx Emissions (g) 605 617 617 639 603 616

32: Cedar Heights Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 110.2 128.6 107.1 124.7 84.5 111.0
Total Delay (hr) 66.3 64.8 65.6 66.0 62.9 65.1
Travel Time (hr) 187.5 204.3 183.8 202.0 158.3 187.2
Fuel Used (gal) 51.3 55.1 50.7 54.9 44.3 51.3
HC Emissions (g) 141 182 124 231 151 166
CO Emissions (g) 6901 7618 6715 8423 6582 7248
NOx Emissions (g) 418 471 400 536 430 451
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Total Network Performance By Run

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 233.0 217.4 176.8 233.3 149.1 201.9
Total Delay (hr) 485.3 443.5 417.8 453.8 415.4 443.1
Travel Time (hr) 932.2 877.8 810.7 904.3 781.1 861.2
Fuel Used (gal) 464.6 456.0 439.6 462.3 431.5 450.8
HC Emissions (g) 4906 4699 4841 4812 4565 4765
CO Emissions (g) 211980 210447 213075 212173 206934 210922
NOx Emissions (g) 16302 15942 16260 16133 15709 16069
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Arterial Level of Service: EB Greenhill Rd

Delay Travel Dist Arterial
Cross Street Node (s/veh) time (s) (mi) Speed
Hudson Rd 3 58.7 68.0 0.1 6
Algonquin Dr 4 4.7 21.1 0.2 38
Ashworth Dr 5 1.6 16.5 0.2 41
IA 58 6 43.6 61.7 0.2 14

35 8.7 30.3 0.3 32
S Main St 13 26.8 33.4 0.1 9

36 5.9 13.5 0.1 25
Coneflower Pkwy 16 10.1 15.0 0.1 15
Prairie Pkwy 19 14.6 32.6 0.2 25
Orchard Hill Rd 21 7.0 35.0 0.3 35
Oster Pkwy 24 3.0 25.4 0.3 40

37 4.3 19.8 0.2 35
Rownd St 27 22.0 27.0 0.1 8

39 3.6 8.9 0.1 27
Green Greek Rd 30 0.6 20.8 0.3 44
Cedar Heights Dr 32 43.0 57.5 0.2 11
Total 258.4 486.3 2.9 21

Arterial Level of Service: WB Greenhill Rd

Delay Travel Dist Arterial
Cross Street Node (s/veh) time (s) (mi) Speed
Cedar Heights Dr 32 40.7 57.9 0.2 14
Green Greek Rd 30 7.8 22.6 0.2 29

39 16.0 36.2 0.3 25
Rownd St 27 40.8 46.2 0.1 5

37 4.3 9.3 0.1 24
Oster Pkwy 24 1.1 16.2 0.2 42
Orchard Hill Rd 21 1.5 24.0 0.3 42
Prairie Pkwy 19 71.4 98.4 0.3 13
Estate Dr 16 234.9 251.9 0.2 3

36 54.8 59.9 0.1 4
S Main St 13 102.1 111.2 0.1 3

35 4.7 11.5 0.1 26
IA 58 6 48.7 69.6 0.3 14

5 12.5 31.4 0.2 27
4 27.7 42.4 0.2 16

Hudson Rd 3 280.8 297.6 0.2 3
Total 950.0 1186.3 3.0 9
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3: Hudson Rd & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.2 0.2 0.2 0.2 0.2 0.2
Total Delay (hr) 9.7 11.3 10.8 11.1 11.5 10.9
Travel Time (hr) 20.4 22.3 22.0 21.9 22.6 21.9
Fuel Used (gal) 13.3 14.1 14.0 13.7 14.0 13.8
HC Emissions (g) 166 169 144 210 164 171
CO Emissions (g) 6365 6701 6097 7092 6377 6526
NOx Emissions (g) 600 607 548 695 595 609

4: Algonquin Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.1 0.1 0.0 0.0 0.0 0.0
Total Delay (hr) 0.6 0.7 0.7 0.7 0.7 0.7
Travel Time (hr) 5.1 5.5 5.4 5.4 5.2 5.3
Fuel Used (gal) 6.9 7.4 7.4 7.3 7.1 7.2
HC Emissions (g) 124 140 126 187 142 144
CO Emissions (g) 5563 5997 5828 6759 5901 6009
NOx Emissions (g) 412 456 422 569 458 463

5: Ashworth Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.1 0.1 0.1 0.1 0.1 0.1
Total Delay (hr) 2.0 1.6 1.8 2.0 1.5 1.8
Travel Time (hr) 8.3 8.1 8.2 8.4 7.8 8.2
Fuel Used (gal) 9.8 10.3 10.1 10.2 9.8 10.1
HC Emissions (g) 147 174 152 206 176 171
CO Emissions (g) 7108 7996 7311 8465 7590 7694
NOx Emissions (g) 510 579 524 656 577 569

6: IA 58 & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.5 0.6 0.5 0.5 0.6 0.5
Total Delay (hr) 18.4 16.4 17.1 18.3 16.9 17.4
Travel Time (hr) 34.0 32.0 32.3 34.0 32.4 32.9
Fuel Used (gal) 23.3 22.4 22.7 22.8 22.6 22.8
HC Emissions (g) 393 378 378 421 404 395
CO Emissions (g) 16041 15673 15539 16159 15938 15870
NOx Emissions (g) 1189 1137 1164 1248 1209 1189
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13: S Main St & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.1 0.2 0.1 0.1 0.1 0.1
Total Delay (hr) 12.9 14.7 14.4 13.6 11.8 13.5
Travel Time (hr) 20.1 22.1 21.7 20.9 18.6 20.7
Fuel Used (gal) 8.4 8.9 9.0 8.8 8.1 8.7
HC Emissions (g) 60 59 63 82 70 67
CO Emissions (g) 2022 1958 2129 2486 2213 2162
NOx Emissions (g) 194 189 197 242 215 207

16: Coneflower Pkwy/Estate Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.8 0.9 0.9 0.9 0.9 0.9
Travel Time (hr) 4.9 5.3 5.3 5.4 5.2 5.2
Fuel Used (gal) 6.5 7.0 7.3 7.4 7.0 7.0
HC Emissions (g) 57 77 83 110 86 83
CO Emissions (g) 3845 4516 4880 5288 4694 4645
NOx Emissions (g) 250 304 325 393 325 320

19: Prairie Pkwy & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 3.5 4.4 4.8 4.8 3.9 4.3
Travel Time (hr) 11.9 13.3 13.7 14.2 12.6 13.1
Fuel Used (gal) 9.1 9.7 9.8 10.4 9.5 9.7
HC Emissions (g) 64 80 82 103 89 84
CO Emissions (g) 3252 3569 3704 4291 3820 3727
NOx Emissions (g) 309 355 356 421 366 362

21: Orchard Hill Rd & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.7 0.7 0.7 0.8 0.7 0.7
Travel Time (hr) 7.6 7.9 7.8 8.2 7.8 7.9
Fuel Used (gal) 9.9 10.4 10.3 10.7 10.1 10.3
HC Emissions (g) 90 130 114 122 132 118
CO Emissions (g) 5130 6037 5726 5924 5945 5752
NOx Emissions (g) 427 533 492 522 527 500
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24: Oster Pkwy & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.4 0.5 0.6 0.6 0.5 0.5
Travel Time (hr) 5.3 5.9 5.9 5.8 5.7 5.7
Fuel Used (gal) 6.0 6.8 6.7 6.7 6.5 6.6
HC Emissions (g) 55 89 77 83 82 77
CO Emissions (g) 2720 3706 3416 3584 3447 3375
NOx Emissions (g) 266 359 326 342 337 326

27: Rownd St & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.1 0.1 0.1 0.1 0.1 0.1
Total Delay (hr) 4.0 5.1 5.3 4.7 4.9 4.8
Travel Time (hr) 8.5 9.8 10.2 9.5 9.7 9.5
Fuel Used (gal) 3.9 4.4 4.5 4.4 4.3 4.3
HC Emissions (g) 25 36 29 42 30 33
CO Emissions (g) 781 1015 897 1101 883 935
NOx Emissions (g) 87 114 101 131 100 107

30: Green Greek Rd & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.4 0.6 0.6 0.5 0.5 0.5
Travel Time (hr) 5.2 5.6 5.6 5.2 5.2 5.4
Fuel Used (gal) 7.8 8.6 8.4 7.9 7.7 8.1
HC Emissions (g) 100 114 105 108 126 111
CO Emissions (g) 5290 5936 5490 5398 5573 5537
NOx Emissions (g) 392 432 416 414 451 421

32: Cedar Heights Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.3 0.3 0.3 0.3 0.3 0.3
Total Delay (hr) 12.8 13.9 13.9 12.8 12.8 13.2
Travel Time (hr) 20.5 21.8 21.7 20.5 20.5 21.0
Fuel Used (gal) 10.2 10.6 10.3 10.0 10.1 10.2
HC Emissions (g) 84 84 83 85 110 89
CO Emissions (g) 4035 4072 3916 3914 4388 4065
NOx Emissions (g) 305 307 301 303 361 315
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Total Network Performance By Run

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 1.4 1.5 1.5 1.5 1.5 1.5
Total Delay (hr) 73.3 77.9 78.6 77.8 73.6 76.2
Travel Time (hr) 211.8 220.4 221.3 220.3 213.5 217.4
Fuel Used (gal) 208.9 214.9 215.6 215.4 210.8 213.1
HC Emissions (g) 2828 3014 2915 3391 3191 3068
CO Emissions (g) 131595 137261 135344 143281 138170 137130
NOx Emissions (g) 10039 10516 10319 11457 10895 10645
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Arterial Level of Service: EB Greenhill Rd

Delay Travel Dist Arterial
Cross Street Node (s/veh) time (s) (mi) Speed
Hudson Rd 3 44.8 54.4 0.1 8
Algonquin Dr 4 3.9 20.8 0.2 38
Ashworth Dr 5 0.9 15.9 0.2 42
IA 58 6 26.6 44.5 0.2 19

35 4.7 26.7 0.3 36
S Main St 13 20.2 26.7 0.1 11

36 3.3 10.8 0.1 31
Coneflower Pkwy 16 0.6 5.4 0.1 43
Prairie Pkwy 19 8.4 26.5 0.2 31
Orchard Hill Rd 21 4.0 31.5 0.3 39
Oster Pkwy 24 1.6 24.0 0.3 42

37 1.9 17.3 0.2 39
Rownd St 27 14.4 19.4 0.1 11

39 3.0 8.4 0.1 29
Green Greek Rd 30 0.5 20.6 0.3 44
Cedar Heights Dr 32 35.0 49.5 0.2 13
Total 173.6 402.3 2.9 26

Arterial Level of Service: WB Greenhill Rd

Delay Travel Dist Arterial
Cross Street Node (s/veh) time (s) (mi) Speed
Cedar Heights Dr 32 30.5 47.5 0.2 17
Green Greek Rd 30 4.8 19.4 0.2 34

39 2.7 22.8 0.3 40
Rownd St 27 17.6 22.9 0.1 11

37 3.5 8.5 0.1 26
Oster Pkwy 24 0.7 15.8 0.2 43
Orchard Hill Rd 21 0.9 23.3 0.3 43
Prairie Pkwy 19 10.4 37.5 0.3 33
Estate Dr 16 4.9 23.3 0.2 35

36 1.6 6.7 0.1 34
S Main St 13 36.0 43.3 0.1 8

35 4.2 11.1 0.1 27
IA 58 6 32.4 53.4 0.3 18

5 8.0 27.1 0.2 31
4 1.9 16.6 0.2 40

Hudson Rd 3 34.3 51.6 0.2 16
Total 194.5 430.7 3.0 25

456



SimTraffic Performance Report
2045 PM Peak - Signals and Widening 10/05/2018

SimTraffic Report
AJH Page 1

3: Hudson Rd & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.6 0.7 0.6 0.6 0.6 0.6
Total Delay (hr) 19.5 20.2 18.2 19.1 19.2 19.2
Travel Time (hr) 36.3 37.6 34.5 35.7 35.5 35.9
Fuel Used (gal) 20.2 20.8 19.6 19.8 19.8 20.1
HC Emissions (g) 207 261 245 230 201 229
CO Emissions (g) 8625 9555 9221 8793 8566 8952
NOx Emissions (g) 724 851 810 776 706 773

4: Algonquin Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.2 0.2 0.2 0.2 0.2 0.2
Total Delay (hr) 1.4 1.6 1.7 1.8 1.5 1.6
Travel Time (hr) 7.6 8.0 8.0 8.0 7.6 7.8
Fuel Used (gal) 7.8 8.4 8.3 7.8 8.0 8.1
HC Emissions (g) 137 161 192 159 133 156
CO Emissions (g) 5188 5971 6420 5536 5364 5696
NOx Emissions (g) 473 532 607 518 459 518

5: Ashworth Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.2 0.2 0.2 0.2 0.2 0.2
Total Delay (hr) 5.9 5.9 5.8 5.4 6.0 5.8
Travel Time (hr) 16.9 17.2 16.7 15.9 16.8 16.7
Fuel Used (gal) 18.1 18.4 18.2 17.2 17.7 17.9
HC Emissions (g) 287 283 335 270 237 282
CO Emissions (g) 12807 13134 13739 12218 11935 12766
NOx Emissions (g) 972 951 1089 915 832 952

6: IA 58 & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 1.1 1.1 0.9 1.0 0.9 1.0
Total Delay (hr) 77.2 60.7 42.7 51.5 44.4 55.3
Travel Time (hr) 104.3 87.7 68.9 78.1 70.3 81.9
Fuel Used (gal) 46.6 42.7 37.4 40.0 38.1 41.0
HC Emissions (g) 587 645 571 576 539 584
CO Emissions (g) 21873 22470 21343 20954 20890 21506
NOx Emissions (g) 1686 1780 1646 1676 1580 1674
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13: S Main St & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.5 0.5 0.4 0.4 0.4 0.4
Total Delay (hr) 33.2 29.4 25.7 30.6 35.8 31.0
Travel Time (hr) 45.8 42.2 38.6 43.1 48.2 43.6
Fuel Used (gal) 17.8 16.9 16.1 17.0 18.5 17.3
HC Emissions (g) 124 132 131 141 108 127
CO Emissions (g) 4366 4304 4309 4401 4070 4290
NOx Emissions (g) 381 394 407 419 360 392

16: Coneflower Pkwy/Estate Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 1.5 1.8 1.8 1.6 2.9 1.9
Travel Time (hr) 9.1 9.4 9.4 9.1 10.5 9.5
Fuel Used (gal) 12.0 12.0 12.1 11.6 12.1 11.9
HC Emissions (g) 143 138 130 146 129 137
CO Emissions (g) 7947 7714 7667 7706 7783 7763
NOx Emissions (g) 550 534 518 547 499 530

19: Prairie Pkwy & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.1 0.0 0.1 0.1 0.1 0.1
Total Delay (hr) 13.0 11.7 12.4 13.1 12.4 12.5
Travel Time (hr) 28.6 26.6 27.6 28.4 27.1 27.7
Fuel Used (gal) 17.8 17.5 17.5 17.8 17.1 17.5
HC Emissions (g) 122 126 126 137 122 127
CO Emissions (g) 5829 5952 5819 6094 5724 5884
NOx Emissions (g) 542 557 557 583 535 555

21: Orchard Hill Rd & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 3.0 3.1 3.1 3.1 2.6 3.0
Travel Time (hr) 15.9 15.5 15.9 15.8 14.2 15.4
Fuel Used (gal) 22.2 22.2 22.3 22.1 20.5 21.9
HC Emissions (g) 244 249 252 225 236 241
CO Emissions (g) 13447 13767 13686 13219 12917 13407
NOx Emissions (g) 1014 1013 1030 962 962 996
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24: Oster Pkwy & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 9.9 10.0 10.2 10.1 9.6 9.9
Travel Time (hr) 18.9 18.6 19.3 19.2 18.1 18.8
Fuel Used (gal) 11.4 11.1 11.5 11.4 10.6 11.2
HC Emissions (g) 95 98 104 88 91 95
CO Emissions (g) 4243 4138 4514 3999 3928 4165
NOx Emissions (g) 381 374 393 364 354 373

27: Rownd St & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.2 0.2 0.2 0.2 0.2 0.2
Total Delay (hr) 14.2 14.8 17.3 15.8 14.5 15.3
Travel Time (hr) 22.6 22.7 24.8 23.6 22.2 23.2
Fuel Used (gal) 9.2 9.1 9.4 9.4 9.0 9.2
HC Emissions (g) 51 47 45 44 51 48
CO Emissions (g) 1832 1645 1575 1661 1766 1696
NOx Emissions (g) 178 170 160 163 176 169

30: Green Greek Rd & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.9 1.0 1.0 1.2 0.9 1.0
Travel Time (hr) 9.1 8.8 9.1 9.7 8.9 9.1
Fuel Used (gal) 13.6 13.5 14.2 14.6 13.4 13.9
HC Emissions (g) 188 170 171 162 168 172
CO Emissions (g) 9309 9021 9515 9423 8961 9246
NOx Emissions (g) 716 659 671 657 660 672

32: Cedar Heights Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.8 0.8 0.8 0.8 0.8 0.8
Total Delay (hr) 17.9 16.4 18.5 18.8 17.4 17.8
Travel Time (hr) 31.4 29.9 32.2 32.5 31.0 31.4
Fuel Used (gal) 15.8 15.7 16.3 16.4 15.7 16.0
HC Emissions (g) 150 133 126 141 135 137
CO Emissions (g) 6481 6219 6259 6545 6084 6318
NOx Emissions (g) 517 476 463 496 481 486
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Total Network Performance By Run

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 3.8 3.7 3.5 3.5 3.4 3.6
Total Delay (hr) 213.2 192.1 173.4 188.2 186.3 190.6
Travel Time (hr) 458.2 435.9 414.3 430.7 422.7 432.4
Fuel Used (gal) 386.0 382.6 373.0 377.6 370.9 378.0
HC Emissions (g) 4995 5317 5103 5062 4743 5044
CO Emissions (g) 229754 235576 230777 229088 222852 229609
NOx Emissions (g) 17473 18164 17626 17640 16716 17524
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Arterial Level of Service: EB Greenhill Rd

Delay Travel Dist Arterial
Cross Street Node (s/veh) time (s) (mi) Speed
Hudson Rd 3 38.3 47.8 0.1 9

9 4.2 11.0 0.1 28
Algonquin Dr 4 0.9 12.0 0.1 41
Ashworth Dr 5 4.6 19.4 0.2 34
IA 58 6 44.6 63.0 0.2 13

35 7.3 29.1 0.3 33
S Main St 13 10.8 17.3 0.1 18

36 2.8 10.4 0.1 32
Coneflower Pkwy 16 0.5 5.3 0.1 43
Prairie Pkwy 19 24.5 42.5 0.2 19
Orchard Hill Rd 21 6.5 34.1 0.3 36
Oster Pkwy 24 28.7 51.1 0.3 20

37 6.5 22.1 0.2 31
Rownd St 27 34.2 39.1 0.1 6

39 3.2 8.7 0.1 28
Green Greek Rd 30 1.3 21.3 0.3 43
Cedar Heights Dr 32 21.9 36.4 0.2 18
Total 240.7 470.4 2.9 22

Arterial Level of Service: WB Greenhill Rd

Delay Travel Dist Arterial
Cross Street Node (s/veh) time (s) (mi) Speed
Cedar Heights Dr 32 21.9 39.3 0.2 20
Green Greek Rd 30 4.3 19.0 0.2 34

39 2.3 22.5 0.3 40
Rownd St 27 27.4 32.6 0.1 7

37 3.4 8.4 0.1 26
Oster Pkwy 24 17.0 32.0 0.2 21
Orchard Hill Rd 21 5.3 27.9 0.3 36
Prairie Pkwy 19 7.5 34.6 0.3 36
Estate Dr 16 3.4 22.0 0.2 37

36 4.5 9.5 0.1 24
S Main St 13 36.0 43.3 0.1 8

35 4.1 10.9 0.1 28
IA 58 6 60.2 81.5 0.3 12

5 8.8 27.8 0.2 31
4 2.0 16.7 0.2 40
9 1.0 12.1 0.1 41

Hudson Rd 3 13.3 19.7 0.1 16
Total 222.4 459.9 3.0 23
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3: Hudson Rd & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.4 0.4 0.4 0.4 0.4 0.4
Total Delay (hr) 7.6 8.2 7.5 8.0 8.0 7.9
Travel Time (hr) 17.3 18.5 17.1 17.7 17.6 17.6
Fuel Used (gal) 11.6 12.2 11.3 11.8 11.3 11.6
HC Emissions (g) 151 168 159 137 144 152
CO Emissions (g) 6016 6558 5986 5982 5707 6050
NOx Emissions (g) 534 575 542 495 502 530

4: Algonquin Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.1 0.1 0.1 0.1 0.1 0.1
Total Delay (hr) 0.5 0.7 0.5 0.5 0.5 0.5
Travel Time (hr) 4.1 4.7 3.8 4.2 4.3 4.2
Fuel Used (gal) 4.3 4.9 4.1 4.5 4.5 4.5
HC Emissions (g) 90 101 82 88 75 87
CO Emissions (g) 2997 3391 2808 3007 2740 2989
NOx Emissions (g) 303 334 277 301 270 297

5: Ashworth Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.1 0.1 0.1 0.1 0.1 0.1
Total Delay (hr) 2.6 2.6 2.7 2.5 2.8 2.6
Travel Time (hr) 8.9 9.3 8.7 9.1 9.2 9.1
Fuel Used (gal) 9.9 10.7 9.5 10.1 10.0 10.0
HC Emissions (g) 151 181 170 167 151 164
CO Emissions (g) 7022 7942 7170 7557 7219 7382
NOx Emissions (g) 518 605 555 555 510 549

6: IA 58 & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.5 0.6 0.5 0.6 0.5 0.5
Total Delay (hr) 16.3 14.6 14.8 16.1 14.9 15.4
Travel Time (hr) 32.0 30.3 30.1 32.1 30.4 31.0
Fuel Used (gal) 23.6 23.3 22.7 23.4 22.9 23.2
HC Emissions (g) 395 411 412 428 381 405
CO Emissions (g) 16895 17201 16897 17228 16451 16934
NOx Emissions (g) 1195 1247 1236 1280 1165 1225
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13: S Main St & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.2 0.3 0.2 0.2 0.2 0.2
Total Delay (hr) 7.3 8.3 6.9 7.3 7.3 7.4
Travel Time (hr) 14.3 16.0 14.1 14.7 14.4 14.7
Fuel Used (gal) 7.1 7.8 7.2 7.3 7.3 7.3
HC Emissions (g) 67 82 63 74 78 73
CO Emissions (g) 2276 2548 2280 2435 2508 2409
NOx Emissions (g) 207 246 205 229 239 225

16: Coneflower Pkwy/Estate Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.4 0.6 0.5 0.5 0.4 0.5
Travel Time (hr) 4.7 5.2 4.8 4.9 4.8 4.9
Fuel Used (gal) 6.3 6.8 6.3 6.4 6.4 6.5
HC Emissions (g) 89 74 67 78 74 77
CO Emissions (g) 4009 3989 3746 3964 3829 3907
NOx Emissions (g) 340 308 280 310 301 308

19: Prairie Pkwy & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 4.4 4.9 3.7 4.4 4.4 4.4
Travel Time (hr) 13.3 14.2 12.3 13.7 13.2 13.3
Fuel Used (gal) 10.0 10.6 9.6 10.3 9.9 10.1
HC Emissions (g) 96 95 72 82 88 87
CO Emissions (g) 3639 3844 3350 3459 3521 3562
NOx Emissions (g) 420 418 349 381 393 392

21: Orchard Hill Rd & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 1.0 0.9 1.0 1.1 1.0 1.0
Travel Time (hr) 8.2 8.4 7.9 9.0 8.5 8.4
Fuel Used (gal) 11.7 12.0 11.3 12.8 12.3 12.0
HC Emissions (g) 140 142 113 123 135 131
CO Emissions (g) 7121 7294 6666 7335 7462 7175
NOx Emissions (g) 575 587 500 549 569 556
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24: Oster Pkwy & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 4.8 4.7 4.7 4.9 5.0 4.8
Travel Time (hr) 9.9 10.1 9.7 10.4 10.4 10.1
Fuel Used (gal) 6.1 6.5 5.9 6.8 6.5 6.4
HC Emissions (g) 72 65 47 51 55 58
CO Emissions (g) 2541 2618 2146 2336 2349 2398
NOx Emissions (g) 262 258 203 228 230 236

27: Rownd St & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.1 0.1 0.1 0.1 0.1 0.1
Total Delay (hr) 5.7 6.0 6.7 7.0 6.0 6.3
Travel Time (hr) 10.2 10.7 11.2 11.8 11.1 11.0
Fuel Used (gal) 4.4 4.7 4.5 4.8 4.9 4.7
HC Emissions (g) 36 35 24 21 30 29
CO Emissions (g) 1081 1109 873 852 1125 1008
NOx Emissions (g) 111 112 85 78 103 98

30: Green Greek Rd & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.4 0.4 0.4 0.4 0.4 0.4
Travel Time (hr) 5.3 5.5 5.0 5.4 5.5 5.3
Fuel Used (gal) 8.1 8.5 7.7 8.0 8.3 8.1
HC Emissions (g) 106 116 92 96 116 105
CO Emissions (g) 5392 5745 5045 5158 5585 5385
NOx Emissions (g) 407 445 369 385 442 410

32: Cedar Heights Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.5 0.5 0.5 0.5 0.5 0.5
Total Delay (hr) 8.7 8.4 7.1 7.0 7.3 7.7
Travel Time (hr) 16.9 16.7 14.8 14.8 15.5 15.7
Fuel Used (gal) 9.3 9.4 8.6 8.8 9.2 9.1
HC Emissions (g) 91 94 101 80 92 92
CO Emissions (g) 3935 4121 4053 3762 4079 3990
NOx Emissions (g) 334 345 352 307 341 336
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Total Network Performance By Run

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 2.0 2.1 2.0 2.1 2.0 2.0
Total Delay (hr) 66.7 67.5 63.4 67.0 64.9 65.9
Travel Time (hr) 208.7 214.5 201.7 212.1 208.0 209.0
Fuel Used (gal) 214.1 220.9 207.9 217.6 214.5 215.0
HC Emissions (g) 3153 3295 3041 3057 3048 3119
CO Emissions (g) 140886 145889 137351 141100 139794 141004
NOx Emissions (g) 10919 11395 10533 10743 10676 10853

465



Arterial Level of Service
2045 Daytime Offpeak - Signals and Widening 10/05/2018

SimTraffic Report
AJH Page 5

Arterial Level of Service: EB Greenhill Rd

Delay Travel Dist Arterial
Cross Street Node (s/veh) time (s) (mi) Speed
Hudson Rd 3 18.9 28.3 0.1 15

9 3.1 10.1 0.1 30
Algonquin Dr 4 0.6 11.7 0.1 42
Ashworth Dr 5 3.3 18.3 0.2 37
IA 58 6 23.8 41.9 0.2 20

35 4.6 26.6 0.3 37
S Main St 13 9.3 15.8 0.1 19

36 2.9 10.5 0.1 32
Coneflower Pkwy 16 0.3 5.1 0.1 45
Prairie Pkwy 19 6.8 24.8 0.2 33
Orchard Hill Rd 21 2.7 30.2 0.3 41
Oster Pkwy 24 23.6 45.8 0.3 22

37 4.5 20.0 0.2 34
Rownd St 27 23.3 28.1 0.1 8

39 2.7 8.1 0.1 30
Green Greek Rd 30 0.7 20.9 0.3 44
Cedar Heights Dr 32 16.1 30.5 0.2 21
Total 147.3 376.6 2.9 28

Arterial Level of Service: WB Greenhill Rd

Delay Travel Dist Arterial
Cross Street Node (s/veh) time (s) (mi) Speed
Cedar Heights Dr 32 12.5 29.8 0.2 27
Green Greek Rd 30 3.1 17.8 0.2 37

39 1.1 21.3 0.3 43
Rownd St 27 21.7 26.9 0.1 9

37 3.4 8.4 0.1 26
Oster Pkwy 24 14.3 29.4 0.2 23
Orchard Hill Rd 21 4.4 26.9 0.3 38
Prairie Pkwy 19 3.8 31.1 0.3 40
Estate Dr 16 1.5 19.9 0.2 41

36 0.3 5.4 0.1 43
S Main St 13 14.0 21.3 0.1 16

35 2.9 9.7 0.1 31
IA 58 6 23.4 44.6 0.3 22

5 7.1 26.1 0.2 33
4 1.5 16.3 0.2 41
9 0.5 11.7 0.1 42

Hudson Rd 3 8.8 15.1 0.1 20
Total 124.3 361.8 3.0 30
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3: Hudson Rd & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.1 0.2 0.2 0.1 0.2 0.2
Total Delay (hr) 9.4 10.8 9.3 8.8 10.4 9.7
Travel Time (hr) 24.8 25.9 24.3 23.7 25.5 24.8
Fuel Used (gal) 15.5 15.8 15.5 15.2 15.7 15.5
HC Emissions (g) 192 198 218 220 201 206
CO Emissions (g) 6952 7134 7543 7470 7169 7254
NOx Emissions (g) 665 673 720 726 683 694

4: Algonquin Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.2 0.1 0.1 0.2 0.2 0.2
Total Delay (hr) 1.5 1.3 1.3 1.9 1.6 1.5
Travel Time (hr) 9.1 8.8 8.8 9.7 9.3 9.1
Fuel Used (gal) 10.7 10.7 10.6 11.2 10.9 10.8
HC Emissions (g) 202 212 204 222 234 215
CO Emissions (g) 8996 9170 8879 9526 9645 9243
NOx Emissions (g) 624 648 630 675 701 656

5: Ashworth Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 4.7 4.5 4.7 4.6 4.9 4.7
Travel Time (hr) 14.4 14.2 14.4 14.3 14.7 14.4
Fuel Used (gal) 14.3 14.5 14.5 14.9 14.6 14.5
HC Emissions (g) 221 236 232 246 261 239
CO Emissions (g) 9891 10343 10128 10552 10676 10318
NOx Emissions (g) 725 760 752 791 820 770

6: IA 58 & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 1.0 1.0 1.0 1.2 1.3 1.1
Total Delay (hr) 112.2 89.7 82.7 90.0 132.5 101.4
Travel Time (hr) 140.7 118.0 110.7 118.6 161.3 129.9
Fuel Used (gal) 57.2 51.3 49.6 51.6 62.4 54.4
HC Emissions (g) 637 632 645 696 697 662
CO Emissions (g) 25452 24529 25171 25851 25764 25353
NOx Emissions (g) 1784 1739 1795 1882 1911 1822
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13: S Main St & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.1 0.1 0.1 0.1 0.1 0.1
Total Delay (hr) 11.7 12.0 12.2 12.8 19.6 13.6
Travel Time (hr) 22.3 22.5 23.0 23.5 30.5 24.4
Fuel Used (gal) 10.9 10.9 11.0 11.2 13.0 11.4
HC Emissions (g) 96 96 106 120 118 107
CO Emissions (g) 3029 2994 3147 3409 3674 3251
NOx Emissions (g) 322 312 341 373 366 343

16: Coneflower Pkwy/Estate Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 1.3 1.6 1.4 2.1 1.6 1.6
Travel Time (hr) 11.0 11.1 11.5 11.8 11.4 11.3
Fuel Used (gal) 14.7 14.6 15.4 15.1 14.9 14.9
HC Emissions (g) 173 161 179 187 164 173
CO Emissions (g) 10675 10358 11076 10966 10568 10729
NOx Emissions (g) 621 586 642 659 598 621

19: Prairie Pkwy & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 4.7 4.9 5.4 5.2 5.0 5.0
Travel Time (hr) 18.6 19.0 19.8 19.3 19.0 19.2
Fuel Used (gal) 13.8 14.4 14.5 14.6 14.3 14.3
HC Emissions (g) 118 123 124 132 110 121
CO Emissions (g) 4908 5281 5247 5642 5208 5257
NOx Emissions (g) 512 523 532 542 487 519

21: Orchard Hill Rd & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.1 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 1.6 1.5 1.3 1.5 1.2 1.4
Travel Time (hr) 16.8 17.1 16.6 17.4 16.3 16.8
Fuel Used (gal) 22.9 23.6 22.8 23.9 22.5 23.1
HC Emissions (g) 247 255 265 289 230 257
CO Emissions (g) 15699 16296 15826 16894 15361 16015
NOx Emissions (g) 946 966 980 1056 891 968
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24: Oster Pkwy & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 2.7 2.7 2.7 2.8 2.6 2.7
Travel Time (hr) 11.3 11.0 10.9 11.5 10.9 11.1
Fuel Used (gal) 9.5 9.4 9.2 9.8 9.1 9.4
HC Emissions (g) 99 99 102 114 98 102
CO Emissions (g) 4691 4730 4601 5108 4533 4732
NOx Emissions (g) 378 378 382 419 372 386

27: Rownd St & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 2.9 3.0 2.8 2.9 2.9 2.9
Travel Time (hr) 9.8 9.7 9.6 9.5 9.7 9.7
Fuel Used (gal) 5.7 5.6 5.5 5.5 5.6 5.6
HC Emissions (g) 52 38 38 47 40 43
CO Emissions (g) 1330 1084 1105 1254 1134 1181
NOx Emissions (g) 187 150 154 173 156 164

30: Green Greek Rd & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.8 0.7 0.8 0.9 0.7 0.8
Travel Time (hr) 10.8 10.4 10.8 11.3 10.8 10.8
Fuel Used (gal) 16.1 15.4 16.0 16.7 15.8 16.0
HC Emissions (g) 209 171 192 207 181 192
CO Emissions (g) 11479 10473 11272 11721 10806 11150
NOx Emissions (g) 763 663 721 767 691 721

32: Cedar Heights Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 6.3 0.3 0.3 0.3 5.7 2.6
Total Delay (hr) 37.2 20.3 19.0 24.0 32.9 26.7
Travel Time (hr) 55.2 31.9 30.9 36.3 50.1 40.9
Fuel Used (gal) 20.2 14.1 14.0 15.6 18.7 16.5
HC Emissions (g) 116 109 122 118 101 113
CO Emissions (g) 5415 5100 5353 5475 4872 5243
NOx Emissions (g) 381 373 397 396 351 379
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Total Network Performance By Run

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 7.9 1.8 1.8 2.0 7.6 4.2
Total Delay (hr) 202.3 164.3 155.2 169.1 228.6 183.9
Travel Time (hr) 471.6 425.2 417.5 433.5 496.8 448.9
Fuel Used (gal) 394.4 381.5 380.2 387.9 400.4 388.9
HC Emissions (g) 5136 5007 5286 5597 5280 5261
CO Emissions (g) 245816 241958 245868 253938 246710 246858
NOx Emissions (g) 17255 16859 17589 18363 17557 17524
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Arterial Level of Service
2045 PM Peak - Roundabouts
Arterial Level of Service: EB Greenhill Rd

Delay Travel Dist Arterial
Cross Street Node (s/veh) time (s) (mi) Speed
Hudson Rd 3 16.6 24.5 0.1 17

9 2.1 17.7 0.1 17
Algonquin Dr 4 1.0 12.1 0.1 41
Ashworth Dr 5 7.1 20.9 0.2 32
IA 58 6 35.4 62.1 0.2 14

35 7.3 29.1 0.3 33
S Main St 13 8.3 13.9 0.1 22

36 1.1 17.7 0.1 19
Coneflower Pkwy 16 0.5 5.3 0.1 43
Prairie Pkwy 19 7.8 25.4 0.2 32
Orchard Hill Rd 21 1.3 37.5 0.3 33
Oster Pkwy 24 6.8 28.4 0.3 36

37 1.6 25.7 0.2 27
Rownd St 27 5.3 9.1 0.1 24

39 0.4 14.6 0.1 16
Green Greek Rd 30 0.5 20.8 0.3 44
Cedar Heights Dr 32 7.2 20.7 0.2 32
Total 110.1 385.6 2.9 27

Arterial Level of Service: WB Greenhill Rd

Delay Travel Dist Arterial
Cross Street Node (s/veh) time (s) (mi) Speed
Cedar Heights Dr 32 16.4 32.9 0.2 24
Green Greek Rd 30 1.8 24.6 0.2 27

39 1.7 21.9 0.3 41
Rownd St 27 5.8 10.1 0.1 24

37 0.5 14.2 0.1 15
Oster Pkwy 24 6.1 20.6 0.2 33
Orchard Hill Rd 21 1.1 32.3 0.3 31
Prairie Pkwy 19 8.0 34.6 0.3 36
Estate Dr 16 1.4 28.8 0.2 29

36 0.8 5.8 0.1 39
S Main St 13 8.1 14.4 0.1 23

35 2.2 17.9 0.1 17
IA 58 6 246.8 267.2 0.3 4

5 13.8 31.7 0.2 27
4 1.3 24.7 0.2 27
9 1.6 12.8 0.1 39

Hudson Rd 3 21.4 27.2 0.1 11
Total 338.7 621.7 3.0 17
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SimTraffic Performance Report
2045 Daytime Offpeak - Roundabouts
3: Hudson Rd & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.1 0.1 0.1 0.1 0.1 0.1
Total Delay (hr) 3.1 3.0 2.8 3.0 2.9 3.0
Travel Time (hr) 12.1 12.0 11.6 12.0 11.9 11.9
Fuel Used (gal) 9.4 9.4 9.3 9.3 9.7 9.4
HC Emissions (g) 117 135 120 154 128 131
CO Emissions (g) 4566 4809 4478 5083 4989 4785
NOx Emissions (g) 438 483 445 527 464 471

4: Algonquin Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.1 0.1 0.1 0.1 0.1 0.1
Total Delay (hr) 0.4 0.4 0.4 0.4 0.5 0.4
Travel Time (hr) 5.1 4.8 5.0 5.2 5.0 5.0
Fuel Used (gal) 6.6 6.1 6.4 6.7 6.3 6.4
HC Emissions (g) 122 126 118 142 123 126
CO Emissions (g) 5569 5457 5381 5934 5407 5550
NOx Emissions (g) 381 381 363 430 380 387

5: Ashworth Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 2.2 2.0 2.2 2.4 2.2 2.2
Travel Time (hr) 7.9 7.4 8.1 8.2 7.9 7.9
Fuel Used (gal) 8.8 8.2 9.1 8.8 8.5 8.7
HC Emissions (g) 139 136 134 146 148 141
CO Emissions (g) 6405 6103 6596 6427 6453 6397
NOx Emissions (g) 454 439 444 473 476 457

6: IA 58 & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.5 0.5 0.5 0.5 0.5 0.5
Total Delay (hr) 15.9 14.7 15.1 15.5 14.6 15.2
Travel Time (hr) 32.6 30.8 31.2 32.1 31.0 31.5
Fuel Used (gal) 24.9 23.9 24.2 24.5 24.0 24.3
HC Emissions (g) 410 436 462 409 406 424
CO Emissions (g) 18371 18277 19018 18279 17843 18358
NOx Emissions (g) 1239 1299 1352 1240 1235 1273
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SimTraffic Performance Report
2045 Daytime Offpeak - Roundabouts
13: S Main St & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 2.7 2.3 2.3 2.4 2.7 2.5
Travel Time (hr) 9.0 8.6 8.4 8.6 9.2 8.8
Fuel Used (gal) 5.6 5.5 5.3 5.5 5.7 5.5
HC Emissions (g) 51 43 50 47 74 53
CO Emissions (g) 1560 1402 1428 1416 1917 1544
NOx Emissions (g) 177 157 169 165 237 181

16: Coneflower Pkwy/Estate Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.4 0.4 0.4 0.4 0.4 0.4
Travel Time (hr) 6.1 6.0 6.1 6.1 6.3 6.1
Fuel Used (gal) 8.7 8.2 8.5 8.6 8.8 8.6
HC Emissions (g) 104 93 101 100 101 100
CO Emissions (g) 6404 5973 6319 6230 6489 6283
NOx Emissions (g) 367 335 361 361 368 358

19: Prairie Pkwy & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 2.0 1.9 1.8 1.9 2.0 1.9
Travel Time (hr) 10.1 10.0 10.1 10.4 10.5 10.2
Fuel Used (gal) 8.1 8.1 8.3 8.5 8.4 8.3
HC Emissions (g) 64 63 77 73 69 69
CO Emissions (g) 2566 2620 2958 2957 2759 2772
NOx Emissions (g) 304 295 338 325 319 316

21: Orchard Hill Rd & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.4 0.3 0.4 0.5 0.3 0.4
Travel Time (hr) 9.5 9.2 9.6 10.1 9.8 9.6
Fuel Used (gal) 13.5 13.2 13.5 14.2 14.0 13.7
HC Emissions (g) 151 148 159 140 165 153
CO Emissions (g) 9418 9131 9400 9486 9845 9456
NOx Emissions (g) 573 560 586 552 614 577
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SimTraffic Performance Report
2045 Daytime Offpeak - Roundabouts
24: Oster Pkwy & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 1.3 1.3 1.2 1.3 1.3 1.3
Travel Time (hr) 6.4 6.3 6.1 6.5 6.4 6.3
Fuel Used (gal) 5.7 5.6 5.7 5.9 5.8 5.8
HC Emissions (g) 58 58 70 55 64 61
CO Emissions (g) 2862 2757 3055 2862 2968 2901
NOx Emissions (g) 232 233 260 224 248 239

27: Rownd St & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 1.4 1.3 1.3 1.3 1.3 1.3
Travel Time (hr) 5.2 5.0 5.4 5.8 5.5 5.4
Fuel Used (gal) 3.1 3.0 3.3 3.5 3.3 3.2
HC Emissions (g) 18 17 34 32 28 26
CO Emissions (g) 564 560 827 799 753 701
NOx Emissions (g) 75 74 114 110 104 96

30: Green Greek Rd & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.2 0.2 0.2 0.2 0.2 0.2
Travel Time (hr) 6.5 6.1 6.1 6.3 6.5 6.3
Fuel Used (gal) 9.8 9.3 9.1 9.5 9.9 9.5
HC Emissions (g) 98 108 128 129 121 117
CO Emissions (g) 6623 6544 6755 6920 7051 6779
NOx Emissions (g) 392 407 452 459 451 432

32: Cedar Heights Dr & Greenhill Rd Performance by run number 

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.1 0.1 0.1 0.1 0.1 0.1
Total Delay (hr) 2.8 3.4 2.8 2.8 3.3 3.0
Travel Time (hr) 9.9 10.5 9.7 9.6 10.7 10.1
Fuel Used (gal) 7.3 7.3 6.9 7.0 7.6 7.2
HC Emissions (g) 63 72 84 82 73 75
CO Emissions (g) 3269 3318 3398 3353 3445 3357
NOx Emissions (g) 257 274 301 296 277 281
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SimTraffic Performance Report
2045 Daytime Offpeak - Roundabouts
Total Network Performance By Run

Run Number 1 2 3 4 5 Avg
Denied Delay (hr) 0.9 0.9 0.9 0.9 0.9 0.9
Total Delay (hr) 37.0 35.1 35.0 36.1 35.7 35.8
Travel Time (hr) 194.0 188.8 189.4 193.8 194.1 192.0
Fuel Used (gal) 218.9 213.2 214.9 218.6 219.7 217.0
HC Emissions (g) 3016 3093 3311 3131 3225 3155
CO Emissions (g) 149526 147873 152234 150906 152985 150705
NOx Emissions (g) 10337 10421 10967 10593 10879 10639
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Arterial Level of Service
2045 Daytime Offpeak - Roundabouts
Arterial Level of Service: EB Greenhill Rd

Delay Travel Dist Arterial
Cross Street Node (s/veh) time (s) (mi) Speed
Hudson Rd 3 7.7 15.7 0.1 27

9 1.1 16.9 0.1 18
Algonquin Dr 4 0.5 11.7 0.1 43
Ashworth Dr 5 5.5 19.5 0.2 34
IA 58 6 26.0 52.7 0.2 16

35 5.2 27.2 0.3 36
S Main St 13 5.8 11.4 0.1 27

36 0.5 17.2 0.1 20
Coneflower Pkwy 16 0.3 5.1 0.1 45
Prairie Pkwy 19 5.8 23.5 0.2 35
Orchard Hill Rd 21 0.7 37.2 0.3 33
Oster Pkwy 24 5.6 27.2 0.3 37

37 1.0 25.1 0.2 27
Rownd St 27 4.6 8.5 0.1 26

39 0.2 14.5 0.1 17
Green Greek Rd 30 0.3 20.6 0.3 44
Cedar Heights Dr 32 5.4 19.0 0.2 34
Total 76.1 352.7 2.9 29

Arterial Level of Service: WB Greenhill Rd

Delay Travel Dist Arterial
Cross Street Node (s/veh) time (s) (mi) Speed
Cedar Heights Dr 32 8.3 24.6 0.2 33
Green Greek Rd 30 1.0 23.7 0.2 28

39 1.0 21.2 0.3 43
Rownd St 27 4.9 9.2 0.1 26

37 0.2 13.9 0.1 16
Oster Pkwy 24 5.1 19.6 0.2 35
Orchard Hill Rd 21 0.6 31.7 0.3 32
Prairie Pkwy 19 6.0 32.4 0.3 38
Estate Dr 16 0.7 28.2 0.2 29

36 0.4 5.4 0.1 43
S Main St 13 5.5 11.9 0.1 28

35 0.4 16.1 0.1 19
IA 58 6 33.3 54.5 0.3 18

5 11.3 29.3 0.2 29
4 0.8 24.1 0.2 28
9 0.8 11.9 0.1 42

Hudson Rd 3 8.3 13.9 0.1 22
Total 88.5 371.7 3.0 29
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COMMITTEE OF THE WHOLE 

DECEMBER 17, 2018 

GREENHILL RD CORRIDOR 
TRAFFIC STUDY 
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2 

Corridor Study 

Hudson Rd to Cedar Heights Dr / 11 Intersections 
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• Corridor 
o Traffic forecasts/demand 

o Safety/operations 

o Development considerations 

• Pedestrians/Bicyclists 

• Corridor Intersections 
o Lanes & traffic control – stop, signal, roundabout 

o Short term needs – improvements/costs 

o Long term needs – improvements/costs  

• Public Input – 3 meetings & comment submittals 

• Recommendations to Council 
o Future planning & budgeting improvement projects 
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Study Goals 
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Why? 

• Community Growth 

• Land Use Changes 

• Traffic Growth 

• Safety 

• Operations 

• Bicyclists 

• Pedestrians 

• Planning for needs 

• Budgeting / Funding 
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• 3 Public Input Meetings 
• Presentations & open 

discussion 
• Comments 

• At meetings 
• Following 

5 

Public Input Process 
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Intersections 
• S Main St (51) 
• Overall Corridor (25) 
• Estate/Coneflower (8) 
• Prairie Parkway (8) 
• Orchard (4) 
• Hudson (4) 
• Rownd (3) 
• Oster (1) 
• Algonquin (1) 

Comment subject 
• Roundabout positive (17) 
• Turn lanes  (11) 
• Pedestrian related (9) 
• Safety concerns (9) 
• Capacity/delay (7) 
• Left turn signals (7) 
• Roundabout negative (4) 
• Right-of-way (4) 
• Ped signal timings (4) 
• Emergency vehicles (3) 
• Sufficient gaps (3) 
• Sunday Traffic (3) 
 

6 

Public Input – most commented 
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• Crash History 
• injuries, frequency, types, causes 

• Traffic Counts 
• historic, existing 

• Traffic Forecasts 
• Land use 
• Trip generation 

• Operations 
• Travel Time, speed 
• Corridor demand & function 
• Capacity of intersections – delay 

 

 7 

Study Work 

7 Tech Memos 
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• Overall good 
performance 

• Limited injuries 

• All crash rates        
< statewide avg 0.8 

• Rownd exception 
• Changes Fall 2017  

• 0 crashes 2018 

8 

Crash History 2013-2017 

Intersection 
Crashes 
(Injury) 

Crash 
Severity 

Crash 
Rate* 

Predominant Crash Types (Crashes) 

Hudson Rd 17 (6) 
3 Minor 

3 Possible 
0.47 

 Rear-end (7) 
 Oncoming Left Turn (2) 
 Non-collision (2) 

Algonquin Dr 5 (0)   0.32 
 Rear-end (4) 
 Sideswipe, Same Direction (1) 

Ashworth Dr 3 (0)   0.17 
 Rear-end (1) 
 Broadside (1) 

S Main St 14 (4) 
1 Minor 

3 Possible 
0.48 

 Rear-end (6) 
 Oncoming Left Turn (6) 
 Sideswipe, Same Direction (1) 

Estate Dr 1 (0)   0.05  Non-collision (1) 

Prairie Pkwy 3 (1) 1 Minor 0.12  Rear-end (3) 

Orchard Hill Dr 6 (4) 
1 Minor 

3 Possible 
0.31 

 Rear-end (3) 
 Non-collision (2) 
 Oncoming Left Turn (1) 

Oster Pkwy 5 (3) 
1 Minor  

2 Possible 
0.28 

 Rear-end (2) 
 Oncoming Left Turn (1) 
 Broadside (1) 

Rownd St 23 (5) 
2 Major 
1 Minor 

2 Possible 
1.01 

 Oncoming Left Turn (16) 
 Rear-end (5) 
 Broadside (2) 

Cedar Heights 
Dr 

18 (7) 
1 Major 
2 Minor 

4 Possible 
0.56 

 Oncoming Left Turn (6) 
 Rear-end (6) 
 Non-collision (3) 

Crash Rate = crashes per 
million entering vehicles 
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Traffic Forecasts 

Growth 
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• Safety 

• Traffic Operations – peak & non peak 

• Complete Streets Policy 

• Constructability 

• Right of Way Impacts 

• Costs – initial / maintenance / societal 

• Other Environmental Impacts – fuel/emissions 

• Timing of Needs 
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Improvement Considerations 

486



11 

Corridor Operations  
Existing/Future Traffic – No Improvements 
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Corridor Operations  
Future Traffic (2045) – Improvement Alternatives 
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• Construction Costs (assume 20 yr life) 

• Safety Considerations 
• Likely crash patterns – property damage or injuries 

• User Operating Costs (per U.S. DOT, FHWA , NHTSA) 

• Travel time / delay value 

• Fuel Consumption 

• Emissions while delayed or idling 

• Maintenance Costs 
• Pavement life/rehabilitation 

• Signals, lighting, signing, markings 

 
13 

Alternative Benefits / Costs 
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Present Value Life Cycle Annual Cost 
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Intersection - Control Type 

Greenhill Rd  Intersection Improvements (2045 traffic) 

Maintenance

Emissions

Fuel

Time

Crashes

Construction

Cost Factor 

Sig = signal & turn lanes 
Rbt = Roundabout 
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• Needs: Future Safety & Capacity 

• Recommendation:  
• Widen for northbound right turn lane 
• Widen for westbound left turn lane 
• Widen for eastbound turn lane alignment 

• Time Frame:  
• 5-10 Years (hospital, growth south/west) 

• Constructability: no major conflicts 

• Right of Way:  
• within current limits & not anticipated 
• some slope/grading issues behind trail in southwest  

• Considerations:  
• special event traffic UNI 
• signalized corridor consistency on Hudson 
• Truck traffic - Hudson to Greenhill / IA 58 

 

 15 

Hudson Rd 
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Const Cost Est. $1.2M 

 

 

 

 

16 

Hudson Rd 
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• Needs: Future Safety & Capacity 

• Recommendation:  
• Widen for left turn lanes east /west  

• Signalize if warranted 

• Time Frame:  
• 5-10 Years / development driven (hospital) 

• Constructability: no major conflicts 

• Right of Way: within current limits  

• Considerations: 
• Incorporate improvements w/ hospital design 

• Emergency Vehicles Access to/from 

 

 17 

Algonquin Dr 
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Const Cost Est. $1.0M 
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Algonquin Dr 
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• Needs: Future Safety & Capacity 

• Recommendation:  
• Widen for left turn lanes east /west  

• Time Frame:  
• development driven (hospital / other to north) 

• Constructability: no major conflicts 

• Right of Way: within current limits  

• Considerations: 
• Incorporate improvements w/ development to north 
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Ashworth Dr 
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Const Cost Est. $800K 
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Ashworth Dr 
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• Traffic Signal upgrade 

oEB/WB Left turn 

arrows 

oNB Left turn arrow 

• Completed by City 6/27/18 

• Responds to issues: 

oSafety 

oLeft turn delay 

• Timing adjustments made 

• Lack of capacity 

westbound & southbound 

21 

S Main St – Interim work 
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• Needs: Safety & Capacity 

• Recommendation:  
• Reconstruct as roundabout 

• Balboa right in/right out – if safety issues change 

• Time Frame:  
• <5 Years (current CIP design 2020 / construct 2021) 

• Constructability:  
• Major utility conflicts – Elec, Gas, Fiber Comm  

• Right of Way: 
• Roundabout - add’l space SW, NE, potential NW 

• Considerations: 
• Utilities, ROW, NE/SW corner slopes 

 

22 

S. Main St  
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Const Cost Est.: $2.8M 

 

 

 

 

23 

S. Main St 

N
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• Needs: Future Safety  

• Recommendation:  
• Widen for left turn lanes east /west 

• Widen for right turn lane eastbound (Kwik Star)  

• Remain STOP control 

• Time Frame:  
• 5-10 Years  

• Constructability: no major conflicts 

• Right of Way: within current limits  

24 

Estate/Coneflower 
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Const Cost Est. $725K 
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Estate/Coneflower 
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• Needs: Future Safety & Capacity 

• Recommendation:  
• Interim – add WB leading left turn signal (<$75k) 

• Reconstruct as roundabout (long term) 

• Time Frame:  
• 10 Years  

• Or development driven sooner 

• Constructability: no major conflicts 

• Right of Way: within current limits  

• Considerations: 
• Efficiency per peak/imbalance traffic 

• Creates pedestrian crossing point 

26 

Prairie Parkway 
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Const Cost Est. $2.1M 
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Prairie Parkway 
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• Needs: Future Safety  

• Recommendation:  
• Widen for left turn lanes east /west 

• Potential eastbound right turn lane 

• Remain two-way STOP control 

• Time Frame:  
• >10 Years  

• Constructability: no major conflicts 

• Right of Way: within current limits  

• Considerations: 
• Peak Sunday morning demands 

• Lack of connectivity to south 

28 

Orchard Hill 
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Const Cost Est. $700K 
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Orchard Hill 
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• Needs: Future Safety  

• Recommendation:  
• Monitor delay/left turn crashes 

• Reconstruct as roundabout if  

    safety/signalization warrant met 

• Time Frame:  
• >10 Years / development driven 

• Constructability: no major conflicts 

• Right of Way: within current limits  

• Considerations: 
• Connectivity south to Viking 

• Creates improved pedestrian crossing point 
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Oster Parkway 
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Const Cost Est. $1.8M 
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Oster Parkway 
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• Needs: Future Safety & Capacity 

• Recommendation:  
• Monitor delay/Greenhill sideswipe crashes 

• Reconstruct as roundabout (long term) 

• Time Frame:  
• >10 Years / development driven 

• Constructability: no major conflicts 

• Right of Way: within current limits  

• Considerations: 
• Connectivity south to Viking 

• Creates improved pedestrian crossing point 

• Close proximity of Greenhill Drive to north 

32 

Rownd St 
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Const Cost Est. $1.8M 
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Rownd St 
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• Needs: Future Safety 

• Recommendation:  
• Widen for left turn lane 

   westbound 

• Remain STOP control 

• Time Frame:  
• Monitor for safety issues 

• Constructability: no major conflicts 

• Right of Way: within current limits  

• Const Cost Est. $600k 
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Green Creek Rd 
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• Needs: Safety, Capacity/Delay, Maintenance 

• Recommendation:  
• Remove split phase signal 
• Reconstruct as roundabout 

• Time Frame:  
• current CIP design 2019 / construct 2020 

• Constructability:  
• Incorporate with reconstruction to south 

• Right of Way: 
• Most w/in current limits, possible need SW/SE corners 

• Considerations: 
• Church NE - possible driveway relocation to north 
• Pavement poor condition / requiring more rehab 
• Improve trails crossing 
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Cedar Heights Dr 
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Const Cost Est. $2.5M 
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Cedar Heights Dr 
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• Review of crash history 
• 3 total bike, 1 ped north side of Greenhill/trail 

• Vehicle right turn / conflict w/ bicycle 

• Review existing 
• Sidewalk / Trail connectivity few gaps 

• Ramps – continued upgrades through maintenance 

• Signals 
• Updated Pushbuttons, signal displays, countdown 

timers, instructional signs 

• Timing Updates – Walk/Don’t Walk 
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Pedestrians/Bicyclists 

513



38 

Final Action 

• Engineering is concluding the discussion 

 

• Recommend Council approve study 

 

• Resolution brought forward at future 

Council Meeting 
  

Questions? 
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DEPARTMENT OF COMMUNITY DEVELOPMENT 
 

City of Cedar Falls 
220 Clay Street 
Cedar Falls, Iowa 50613 
Phone: 319-268-5161 
Fax: 319-268-5197 
www.cedarfalls.com 

 
MEMORANDUM 

Engineering Division 

  

  

 

 

 
 
 

 

 TO: Stephanie Sheets, AICP, Community Development Director 
 
 FROM: Jon Resler, PE, City Engineer 
 
 DATE: December 12, 2018 
 
 SUBJECT: South Main and Greenhill Corridor Neighborhood Association 
  Meeting Summary 
 
On December 10, 2018, the South Main and Greenhill Neighborhood Association held a 
meeting where Mayor Jim Brown presented on Council priorities and recent City 
development. Several Council members attended including Frank Darrah, Susan 
deBuhr, Rob Green, Daryl Kruse, and David Wieland. The City Engineer, Jon Resler, 
was also invited to answer questions on the Greenhill Corridor Traffic Study. Below is a 
summary of topics discussed related to the study: 
 

 Sound wall 
The City Engineer explained repair/replacement of the sound wall was in the CIP, 
which is awaiting approval by City Council. There was a question from the 
audience about material for the wall and Engineering is not sure about material, 
yet. That would likely be part of the design process including if the wall would be 
repaired or reconstructed. 
 

 Cost Analysis 
The City Engineer explained that a traffic signal at Main and Greenhill had 
cheaper construction costs vs. a roundabout but when all costs were considered 
like travel time, safety, emissions, fuel consumption, the long term costs of a 
traffic signal were shown to be higher than a roundabout in this case. 
 

 Right-of-way 
The City Engineer explained that Engineering always tries to minimize any right-
of-way needed. What is shown on the conceptual drawings for right-of-way will 
be looked at in more detail in the design phase. The concept is attempting to 
balance right-of-way but it doesn’t necessarily take into account every design 
constraint. When factoring in all constraints like utility conflicts, geometry, sight 
distance, elevation, and others, the exact right-of-way needed may vary and is 
determined during the design phase. 
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 Emergency preemption 
An audience member was concerned about emergency vehicles using a 
roundabout vs. a traffic signal with emergency preemption. The City Engineer 
explained that emergency vehicles using a roundabout would be no different than 
any stretch of road. Drivers are taught to pull over and make room for emergency 
vehicles. Emergency vehicle operators are taught how to drive in these 
situations. Also emergency vehicle preemption doesn’t guarantee people will 
stop so emergency vehicles must still be cautious. 
 

 Sight distance 
An audience member had concern that there may not be enough sight distance 
at a roundabout at Main and Greenhill and should Engineering know it will be 
adequate before a roundabout is recommended? The City Engineer explained 
that sight distance will definitely be part of the detailed design process but having 
reviewed the site; Engineering did not feel there were any significant sight 
distance issues that could not be overcome. 
 

 Sidewalks/trails 
To make it easier for the neighborhood to cross Main, an audience member 
requested that the trail extends south to Bluebell with a pedestrian crossing. 
 

 Proposed median on S Main at Balboa 
The City Engineer explained a hard median was proposed on the south approach 
of S Main and that Balboa would only be a right-in/right-out regardless of the 
intersection improvements selected. An audience member suggested that two 
lanes be provided for southbound traffic on the south approach of Main to better 
protect vehicles accessing and coming out of Balboa. The City Engineer 
explained that would be something looked at during the design phase. 
 

 Fareway access onto S Main 
Fareway’s access onto S Main was suggested by an audience member to be 
limited to a right-in/right-out like the proposal for Balboa. The City Engineer 
explained the history of that access going back to a proposed Casey’s 
convenience store. Casey’s wanted an access aligned with Balboa. Engineering 
objected because the access was too close to Greenhill and created a safety 
issue. The access would have been allowed if it were pushed south towards 
Bluebell. As a result, Casey’s decided on another location for the business. The 
same constraints were put on Fareway and they agreed to an access farther to 
the south. The City Engineer did not anticipate the access would be limited but it 
would be evaluated during the design process. 
 

 Traffic Signal Preference 
An audience member residing at the Western Homes facility wanted to express 
his preference for a traffic signal which was shared immediately after the meeting 
ended. The City Engineer indicated his preference would be noted. 
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City of Cedar Falls 
220 Clay Street 
Cedar Falls, Iowa 50613 
Phone: 319-273-8600 
Fax: 319-273-8610 
www.cedarfalls.com 

 
MEMORANDUM 

Planning & Community Services Division 

 
  

   

 

 

 
 
 

 TO: Honorable Mayor James P. Brown and City Council 

 FROM: David Sturch, Planner III 

 DATE: December 13, 2018 

 SUBJECT: Middle Cedar Watershed Management Plan 
  
In 2010, Iowa lawmakers passed legislation authorizing the creation of Watershed Management 
Authorities (WMA). A WMA is a mechanism for cities, counties, Soil and Water Conservation 
Districts (SCWD) and stakeholders to cooperatively engage in watershed planning and 
management. 
 
The Middle Cedar Watershed Management Authority was formed by an intergovernmental 28E 
agreement by cities, counties, SWCD within the watershed in the spring of 2016. This 
watershed is approximately 1 million acres that includes all or a part of Franklin, Butler, Hardin, 
Grundy, Black Hawk, Buchanan, Tama, Benton and Linn counties. A WMA may carry out the 
following activities: 
 

 Assess and reduce flood risk 

 Assess and improve water quality 

 Monitor federal flood risk planning and activities 

 Educate residents of the watershed 

 Allocate moneys made available to the WMA for purposes of water quality and flood 
mitigation 

 
There are several benefits of WMA. First, the WMA provides a means of communication and 
cooperation to support on-the-ground water quality and flood damage reduction in both urban 
and rural areas. Partnering through a WMA allows cities and counties to pool resources and 
provide leverage for additional funding through state and federal sources. In addition, WMAs 
work directly through communities and SWCDs to identify partners and collectively develop an 
action plan for addressing watershed concerns. Finally, a WMA may not acquire land through 
eminent domain and do not have a taxing authority. 
 
Over the past year, the Middle Cedar WMA was been working with an environmental consultant 
on the preparation of a watershed management plan. The presentation at the City Council 
Committee on December 17, 2018 will provide a status update on the plan.   
 
If you have any questions, please feel free to contact me at this office. 
xc:  Stephanie Sheetz, Director 
 Karen Howard, Planning and Community Services Manager 
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