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Site Specific 
FY 2017 

Page 
No. Applicant Title/Subject 

$ $ $ 

Project Request 

 

5 
Iowa DOT - 
Traffic and 

Safety 

Low-cost safety improvements 
on county roads 

$500,000 $500,000 

9 
Iowa DOT 
District 1 

Intersection of Oralabor Rd & 
Delaware Ave in Ankeny 

$3,217,300 $500,000 

45 
City of Des 

Moines 
42nd St Streetscape $1,696,300 $500,000 

89 
City of Des 

Moines 
Martin Luther King Jr Parkway & 

Prospect Road Signal 
$290,000 $120,000 

116 
City of Des 

Moines 

Upgrading the traffic signal 
operation at 25 existing 

intersections that currently 
operate as fixed-time signals 

$660,000 $120,000 

164 
City of 

Urbandale 
142nd St and Douglas Ave $502,000 $500,000 

201 City of Ames 
South Duff Avenue Traffic 

Signal 
$450,000 $450,000 

213 Webster County 
P59 approx. 2 miles north of the 

City of Fort Dodge 
$190,000 $190,000 

232 
City of Cedar 

Falls 
University Ave and Cedar 
Heights Drive intersection 

$2,100,000 $500,000 

260 City of Waterloo 
Systemic Traffic Safety 

Improvements on 5th and 6th 
Streets 

$484,000 $484,000 

281 
Cherokee 

County 
480th Street extension/paving $2,190,000 $750,000 

290 
Clay County & 
City of Spencer 

West 4th St/Co Rd B-24  $620,000 $500,000 

313 Crawford Count 
Intersection with US 30 on the 
north end south and east to the 

intersection with E53 
$1,734,740 $500,000 

384 
Plymouth 
County 

C-60 reconstruction from C-66 
west 3.25 miles 

$1,740,000.00 $50,000 



Site Specific 
(Continued) 

 

Page 
No. Applicant Title/Subject 

$ $ $ 

Project Request 

 

418 
Montgomery 

County 
H34 East Pavement Widening $695,644 $400,000 

423 City of Ottumwa S Marion St and 2nd St W $223,700 $223,700 

462 
Washington 

County 
W61 from G36 (220th St) to 

G26 (190th St) 
$2,039,026 $500,000 

481 
Buchanan 

County 
Otterville blacktop shoulders $1,160,000 $500,000 

493 City of DeWitt 

Intersection of 11th St., 
Maynard Way and Casey's 

General Store business 
driveway 

$445,700 $300,000 

618 City of Clinton 
13th Ave N corridor from N 4th 

St to N 2nd St 
$200,000 $200,000 

671 City of Dubuque 
Northwest Arterial and 

Pennsylvania Ave Intersection 
$415,005.13 $364,005.13 

691 RPA 8 
US 52 from Dubuque/Jackson 

Co line to the northern city 
limits of Bellevue 

$1,800,000 $500,000 

705 
Iowa DOT 
District 6 

US 151/IA 13/US 30 Ramp D $450,000 $450,000 

722 
City of Cedar 

Rapids 
Kirkwood Blvd SW & CCSD 

South Access Drive 
$636,780 $500,000 

746 
Iowa DOT 
District 6 

US 61 Turn Lanes at 
Coonhunter's Road 

$170,000 $170,000 

771 
Iowa DOT 
District 6 

US 61 paved shoulders - Blue 
Grass to Davenport 

$1,500,000 $500,000 

     

 Totals 26 Projects $ 26,110,196 $ 10,271,705 
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Rev. 5/15 

 
Application for TRAFFIC SAFETY FUNDS 

 
GENERAL INFORMATION DATE: 8/13/15 
  
Location / Title of Project Low-Cost Safety Improvements on County Roads 

Applicant Iowa DOT Office of Traffic and Safety 

Contact Person Chris Poole Title Safety Programs Engineer 

Complete Mailing Address 800 Lincoln Way 

 Ames, IA  50010 

Phone (515) 239-1267 E-Mail chris.poole@dot.iowa.gov 
 (Area Code)  

  
If more than one highway authority is involved in this project, please indicate and 
fill in the information below (use additional sheets if necessary). 

Co-Applicant(s)       

Contact Person       Title       

Complete Mailing Address       

        

Phone       E-Mail       
 (Area Code)  

PLEASE COMPLETE THE FOLLOWING PROJECT INFORMATION: 
  
Application Type  Site Specific  
  Traffic Control Device  
  Safety Study  

Funding Amount 
 

Total Project Cost      $ 500,000 

 Safety Funds Requested      $ 500,000 
 



Rev. 5/15 

 
 
 

A. Application Certification: Not applicable 
 

B. Narrative: 
 
Local and national research indicates that a high portion of run-off-the-road crashes 
occur on two lane roadways, and that many of those crashes can be mitigated through 
the application of low-cost, systemic-type safety improvements.  Such improvements 
include edgeline rumble strips, centerline rumble strips, enhanced pavement markings, 
lighting, and signage.  These strategies are designed to increase driver awareness of 
the roadway environment, and decrease the risk of motorists departing the roadway. 

 
These funds will be used by the Iowa DOT’s Office of Traffic and Safety to provide 
matching funds for county projects utilizing the Department’s HSIP-Secondary 
program.  The percentage of the match may vary depending on project type, but will 
not exceed 10 percent.  HSIP-Secondary projects must incorporate low-cost, 
systemic-type safety improvements, with per-mile costs in the range of $2,000 to 
$10,000.  Projects are selected based on potential impact on safety, with a focus on 
reducing lane departure crashes. 
 

C. Cost: $500,000  
 

D. Schedule: July 1, 2016 through June 30, 2017  
 

E. Map: N/A 
 

F. Pictures of the Site: N/A 
 

G. Plan View: N/A 
 

H. Aerial Photograph: N/A 
 

I. Crash Reports: To be determined. 
 

J. Traffic Volumes: To be determined. 
 

K. Traffic Signal Information: N/A 
 

L. B/C Ratio: Example attached. 
 

 



Surface: Paved
Routes: Federal Aid
F(x) Class: All

Cost / Mile 6,000.00$          
Life (years) 10
CMF 0.85
Traffic Growth 1%
Years of Crash Data 10

County Mileage
Percent of Total 
County Mileage

Percent of Total 
Paved Mileage

Percent of Total 
Federal Aid 
Mileage

AADT Present Value 
of Avoided 
Crashes

Present 
Value of 

Project Costs
Benefit 

Cost Ratio
(miles) (%) (%) (%) (veh/day) ($) ($)

Black Hawk 123.410 15.85% 51.19% 97.72% 1201.2 2,344,092$    740,460$      3.17
Bremer 96.223 13.46% 70.80% 100.00% 944.6 945,968$        577,338$      1.64
Buchanan 182.076 19.02% 90.47% 99.30% 796.9 3,323,771$    1,092,456$  3.04
Butler 138.469 14.36% 67.10% 95.12% 526.1 2,641,127$    830,814$      3.18
Chickasaw 125.514 14.74% 85.15% 95.30% 603.8 1,938,855$    753,084$      2.57
Grundy 136.703 16.38% 69.45% 97.83% 745.1 3,287,458$    820,218$      4.01
6 County Average 133.733 15.63% 72.36% 97.55% 802.9 $2,413,545 $802,395 2.94
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Rev. 3/08 

 
Application for TRAFFIC SAFETY FUNDS 

 
GENERAL INFORMATION  
 
Location / Title of Project Intersection of Oralabor Rd & Delaware Ave in Ankeny 

Applicant Iowa Department of Transportation-District 1 

Contact Person Gary Kretlow Title Traffic Tech 

Complete Mailing Address 1020 S. 4th St 

 Ames, IA 50010 

Phone (515)239-1199 E-Mail gary.kretlowjr@dot.iowa.gov 
 (Area Code)  

  
If more than one highway authority is involved in this project, please indicate and 
fill in the information below (use additional sheets if necessary). 

Co-Applicant(s)       

Contact Person       Title       

Complete Mailing Address       

        

Phone       E-Mail       
 (Area Code)  

PLEASE COMPLETE THE FOLLOWING PROJECT INFORMATION: 
  
Application Type  Site Specific  
  Traffic Control Device  
  Safety Study  

Funding Amount 
 

Total Project Cost      $ 3,217,300 

 Safety Funds Requested      $ 500,000 
 









































































Application for FY2017 Traffic Safety Funds 
Iowa Department of Transportation 

 
(Site Specific) 

 
 

42nd Street Streetscape 
 

Corridor Safety Improvements 

 
Division of Traffic and Transportation 

Jennifer L. McCoy, P.E., P.T.O.E. 
 City Traffic Engineer 

 
 

August, 2015 
  







Exhibit A 

42nd Street Streetscape TSIP Application 
 

  



 

42nd Street Streetscape TSIP Application 
 

Exhibit B 
 

PROJECT DESCRIPTION 
 

42nd Street Streetscape 
Corridor Safety Improvements 

 

Project Description: 
 
The project includes the implementation of the safety improvements identified as part of the 
Roosevelt Cultural District Streetscape Study.  See Attachment A for the proposed plan. 
Identified improvements include traffic signalization at 42nd Street and Crocker Street, removing 
the westbound traffic movement at the 42nd Street and Chamberlain Drive intersection, 
replacement/relocation of the pedestrian signals across 42nd Street, additional dedicated turn 
lanes, and sidewalk improvements to enhance pedestrian mobility and safety along the corridor.   
 
The total project cost is estimated to be approximately $1.7M.  The City is responsible for 
approximately $982,300 and private funding is anticipated to be approximately $714,000.  TAP 
funding in the amount of $480,000 has been programmed for FY 2017. A total of $500,000 is 
being requested from State Traffic Safety Improvement Program funds.   
 

Existing Conditions: 
 
42nd Street is classified as a Minor Arterial Roadway. In this area it has a four lane undivided 
cross-section with two-through lanes in each direction at the south end of the corridor 
transitioning to a two-lane undivided section on the north end.  The 2012 Average Daily Traffic 
for 42nd Street was 16,500 vehicles per day (vpd) at the south end of the corridor and 15,700 
vpd at the north end of the corridor.  There is a designated right-turn lane for southbound traffic 
at Center Street / I-235.  The posted speed limit on this section of 42nd Street is 30-MPH. 
 
There are substantial volumes of pedestrians that cross 42nd Street along the corridor due to the 
shopping district and school within the project area.  The Des Moines Area Regional Transit 
(DART) has bus service along this section of 42nd Street.  There is a DART stop on the west 
side of 42nd Street south of Chamberlain Avenue and a stop on the east side of 42nd Street 
south of Crocker Street adding to the volume of pedestrians in the project area. 
 

Project Justification: 
 
A traffic study was completed in December 2012 as a part of the Streetscape Study and is 
attached as Attachment A for reference.  The study included a traffic capacity, pedestrian, and 
safety analysis for existing conditions as well as the proposed alternatives. 
 
The study also reported that traffic signals would be warranted at 42nd Street and Crocker Street 
based on Warrant No. 1B (8-Hour Vehicular Volume) once the proposed traffic pattern changes 
are made. 
 
Of the thirty-four reported crashes between 2010 and 2014, there were eleven personal injury 
crashes.  The majority of the crashes were rear-end, broadside, and sideswipe-same direction. 
All of these types of crashes would generally be considered correctible by the improvements 
planned as part of this project due to the reduction of several conflict points along the corridor. 
 



 

42nd Street Streetscape TSIP Application 
 

Crash reduction factors for the proposed corridor improvements were obtained from the Crash 
Modification Factors Clearinghouse for a 4-lane to 3-lane road diet, the addition of a traffic 
signal at 42nd Street and Crocker Street, and the elimination of a left turn for northbound 42nd 
Street traffic at Chamberlain Avenue. 
 
Based on current IDOT value factors, the total estimated loss from crashes during the described 
five-year period is $666,600 (See Exhibit “L”).  Assuming an overall crash reduction factor of 61 
percent and an estimated project life of 15 years, the request for $500,000 of Traffic Safety 
relates to a benefit-cost factor of 1.93:1. 

 
  



 

42nd Street Streetscape TSIP Application 
 

Exhibit C 
 
 

COST ESTIMATE 

 
 

 
COSTS 
  
City of Des Moines   $  982,300 
 
Roosevelt Cultural District $  714,000 
  
TOTAL PROJECT COST:   $  1,696,300 
 
 
Federal Funding (FY 2017 TAP)   $  480,000 
 
TSF FUNDS REQUESTED:  $  500,000 
 
See Next Page for detailed Cost Opinion 

 

 
  



Prepared for Roosevelt Cultural District & City of Des Moines KEY:

=City 100% = 50/50 split

August 2013

= Private 100%

Cost breakout based on the Streetscape Policy

Base + MidAm Total + Private Improvements (TOTAL PROJECT COST)= $1,696,300.00

City 100% (base improvements, storm sewer) $725,400.00
RCD 100% (undergrounding, upgraded materials, fixtures) $456,900.00 includes private imp contingency & design/eng

50/50 Split (street lights, plant materials, trees) $72,000.00 EACH: $36,000.00

Subtotal $1,254,300.00

Contingency (20%) for Base & Mid-Am $249,000.00 50/50 Split

Design & Engineering for Base & Mid-Am $193,000.00 50/50 Split

Subtotal $442,000.00 EACH: $221,000.00

GRAND TOTAL $1,696,300.00

RCD Total $714,000.00 42% $1,696,300.00

City Total $982,300.00 58%

No. Item Quantity Unit Unit Price Extended Amount

1 Traffic Control 1 LS $67,000.00 $67,000.00

2 Mobilization 1 LS $61,000.00 $61,000.00

3 Localized Roadway Storm Sewer and Intakes Ɨ 1 LS $60,000.00 $60,000.00

4 Adjustment Of Water and Storm Sewer Fixtures 10 EA $500.00 $5,000.00

5 Removal of Roadway Pavement and Driveways (includes curb) 1280 SY $11.00 $14,080.00

6 Removal of Chain Link Fence, as per plan 225 LF $5.00 $1,125.00

7 Removal of Pedestrian Signals 1 LS $5,000.00 $5,000.00

8 Removal of Sidewalk 930 SY $5.00 $4,650.00

9 Pavement Scarification / Milling for Resurfacing 5150 SY $5.00 $25,750.00

10 HMA Pavement Overlay (2 IN. Surface) 570 TON $120.00 $68,400.00

11 Concrete Curb and Gutter 1350 LF $25.00 $33,750.00

12 Sidewalk PCC Concrete, 5 IN. (with decorative joint) 1285 SY $45.00 $57,825.00

13 Driveway PCC Concrete, 7 IN. (with decorative joint) 225 SY $50.00 $11,250.00

14 Cast Iron Detectable Warning Panels for Curb Ramps 180 SF $45.00 $8,100.00

15 Decorative fence (east side of detention) 225 LF $80.00 $18,000.00

16 Traffic Signalization 1 LS $200,000.00 $200,000.00

17 Installation of Pedestrian Signalization 1 LS $100,000.00 $100,000.00

18 Painted Pavement Markings, Epoxy 29 STA $85.00 $2,465.00

19 2-5/8"  (6CM) Concrete Pavers w/ Subbase 405 SY $95.00 $38,475.00

20 3-1/8" (8CM) Concrete Pavers w/ Subbase [Crosswalks] 195 SY $120.00 $23,400.00

21 Planter Paving Band 625 LF $35.00 $21,875.00

22 Light Pole Banners (2 sided) 22 EA $350.00 $7,700.00

23 Topsoil, Furnish and Spread 100 CY $40.00 $4,000.00

24 Amended Soil 50 CY $60.00 $3,000.00

25 Sodding 110 SQ $55.00 $6,050.00

26 Street Trees 18 EA $400.00 $7,200.00

27 Shrubs 120 EA $45.00 $5,400.00

28 Perennials 410 EA $15.00 $6,150.00

29 Benches 2 EA $1,500.00 $3,000.00

30 Litter Receptacles 2 EA $1,200.00 $2,400.00

31 Bike Racks 5 EA $800.00 $4,000.00

32 Seat Wall 15 LF $150.00 $2,250.00

33 Retaining Wall and Stairs in front of Hubbell 250 SF $30.00 $7,500.00

34 Major Gateway Column w/ Footing 5 EA $12,000.00 $60,000.00

35 Minor Gateway Column w/ Footing 7 EA $5,000.00 $35,000.00

36 Miscellaneous Wayfinding 1 LS $10,000.00 $10,000.00

37 Miscellaneous Column and Tree Lighting and Electrical 1 LS $15,000.00 $15,000.00

$1,006,000.00

$201,000.00

$181,000.00

$1,388,000.00

* This does not include any right-of-way acquisition

Ɨ There may be minor cost savings from the City's storm sewer separation project

ǂ This does not include costs for stand alone public art not integrated with site amenities

ȶ This does not include street reconfiguration on California and Crocker west of the Master Plan limits 

Base Total =

Subtotal =

Contingency (20%) =

Design, Engineering, and Administration (thru const) =

Roosevlt Cultural District Master Plan

Preliminary Planning Opinion of Probable Project Costs

Base Project

BJWillham
Text Box
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No. Item Quantity Unit Unit Price Extended Amount

1 Undergrounding power lines 
Ɉ

1 LS $350,000.00 $350,000.00

2
Potential savings if poles need to be relocated as a result of conflict with 

storm sewer construciton; because of franchise agreement 1 LS -$150,000.00 -$150,000.00

3 Buy-down cost of street lighting 16 EA $2,500.00 $40,000.00

$240,000.00

$48,000.00

$12,000.00

$300,000.00

  to be relocated as a result of conflict with storm sewer construciton.) 

$1,688,000.00

No. Item Quantity Unit Unit Price Extended Amount

1 Painted Pavement Markings (Shops at Roosevelt) 4 STA $85.00 $340.00

2 Removal of Painted Pavement Markings (Shops at Roosevelt) 4 STA $100.00 $400.00

3 Painted Pavement Markings (DM Playhouse) 5 STA $85.00 $425.00

4 Removal of Painted Pavement Markings (DM Playhouse) 2.9 STA $100.00 $290.00

5 Sidewalk PCC Concrete, 5 IN., (Hubbell School) 100 SY $45.00 $4,500.00

6 Removals, PCC Sidewalk (Hubbell School) 50 SY $10.00 $500.00

$6,000.00

$1,200.00

$1,100.00

$8,300.00Private Imp Total =

Private Improvements

Subtotal =

Contingency (20%) =

Design & Engineering (thru const) =

MidAmerican Energy Costs

Subtotal =

Contingency (20%) =

Design Oversight (5%) =

Mid-Am Total =

Ɉ Cost includes pole on the NW Corner of Crocker Street and a pole at the DM Playhouse. (There is a potential savings if poles need 

Base (pg 1) + MidAm Total =

BJWillham
Text Box
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42nd Street Streetscape TSIP Application 
 

Exhibit D 

 
TIME SCHEDULE 

 
 

42nd Street Streetscape 
Corridor Improvements 

 
 
 

 Project Approval: December, 2015 
 
 Agreement Signed: April, 2016 
 
 Project bid: Fall, 2016 
 
Construction completed: October, 2017 
 
 Project Closeout: June, 2018 
  



Exhibit E 

42nd Street Streetscape 

Corridor Improvements 

Location Map 

Project Location 

I-235 



 

42nd Street Streetscape TSIP Application 
 

Exhibit F 

CORRIDOR PHOTOGRAPHS 
 

 
 

Looking North from Center Street 
 
 

 
 

Looking North from Rollins Avenue 
 

 



 

42nd Street Streetscape TSIP Application 
 

 

Exhibit F 
 

 
 

Looking West down Chamberlain Avenue 
 
 

 
 

Looking South from Crocker Street 
 

 

 

 



 

42nd Street Streetscape TSIP Application 
 

Exhibit F 
 

 
 

Looking West down Crocker Street 
 

 

 
 

Looking East down Crocker Street 
 

 

 

 

 

 



 

42nd Street Streetscape TSIP Application 
 

Exhibit G 
 

EXISTING AND PROPOSED CONDITIONS 
 
 

 
 

Existing Conditions 



2.9

CHAMBERLAIN AVENUE

CROCKER STREET

Reshaped Deten  on
Pond

Stoplights and crosswalks at 42nd 
Street/Crocker Street Intersec  on

ROLLINS AVENUE

42N
D STREET

**

**

****

**
Proposed Plan

Major Landscape Feature

Minor Landscape Feature**

Fence moved back
to provide pedestrian

landing and way  nding
feature at corner

Public art space

Landscaping bu  er planters

Typical Streetlight/
Planter/Paving area

Pedestrian crossing
maintained
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42nd Street Streetscape TSIP Application 
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AERIAL PHOTOGRAPH 
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Road Segment Benefit / Cost Safety Analysis
Rev. 5/14

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Aug 10, 2015

Location:

Improvement

Proposed Improvement(s):

500,000$    Estimated Improvement Cost, EC 15                 Est. Improvement Life, years, Y

-$            Other Annual Cost (after initial year), AC 61                 Crash Reduction Factor (integer), CRF

-$            Present Value Other Annual Costs, OC 4.0% Discount Rate, INT

500,000$      Present Value All Costs,

COST = EC + OC

Traffic Volume Data

Source: 2012 Date of traffic count

Two-way

Length (mi.) veh/day Description 3,300            Current Vehicle Miles / Day, VM

0.20 16,500 3,831            End of Life Veh. Miles / Day

1,204,500     Current Veh. Miles / Year, AM

Total Projected Veh. Miles Over

     Life of Project, TVMT

0.20 miles total

1.0% Projected Traffic Growth (0%-10%), G

Crash Data

2010 First full year --> 2014 Last full year 5.0 years, Time Period, T

Additional months values as of May 2014

0 Fatal Crashes 0 Fatalities @ $4,500,000 -$                       

0 Major Injuries @ $325,000 -$                       

11 Injury Crashes 1 Minor Injuries @ $65,000 65,000$                 

10 Possible Injuries @ $35,000 350,000$               

23 Property Damage Only (assumed cost per crash) $7,400 251,600$               

-OR-   enter all Property Costs of all crashes:

34 Total Crashes, TA Total $ Loss, LOSS 666,600$               

6.80            Current Crashes / Year, AA = TA / T 564.5            Crashes / HMVM, Crash Rate, CR

19,606$      Cost per Crash, AVCR = LOSS / TA     CR = TA x 10^8 / (AM x T)

109.5          Total Expected Crashes, TCR = CR x TVMT/10^8 963,311$      Present Value of Avoided

4.15            Crashes Avoided First Year AAR = AA x CRF / 100     Crashes, BENEFIT

81,325$      Crash Costs Avoided in First Year, AAR x AVCR

66.8            Total Avoided Crashes, TCR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $963,311 : $500,000 = 1.93  : 1

Center to Crocker

Polk BJW

Traffic Impact Study (attached)

Corridor Improvements as Identified on attached Improvements Plan

42nd Street between Center Street and Crocker Street

19,388,711                          
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 M E M O R A N D U M 

 Date:  December 18, 2012 

 To: City of Des Moines, IA   

 From: Bryan Nemeth, PE, PTOE 

  Jacob Bongard, EIT  

 Subject: Traffic Analysis and Recommendations    

   Roosevelt Cultural District Streetscape Study 

   City of Des Moines, Iowa  

  BMI Project No.: A11.105669     

  

I.  Introduction 

 

The objective of this technical memorandum is to document and summarize the traffic operations 

for the Roosevelt Cultural District Streetscape Study area located in Des Moines, IA.  This 

technical memorandum studies the impact of trip redistribution from possible access changes and 

roadway/traffic control improvements on the traffic operations of key study area intersections.  

This information will be used to identify problems and needs within the study area and develop 

recommendations on traffic control options and needs associated with roadway network 

alternatives. 

 

II. Existing Conditions 

Data Collection 

In order to determine how traffic is currently operating in the study area, a traffic operations 

analysis was completed for existing conditions at eight key intersections within the study area.  

Turning movement volumes, Annual Daily Traffic volumes (ADT), and Annual Average Daily 

Traffic volumes (AADT) were collected from field studies and information from the Iowa 

Department of Transportation (IADOT) for these key intersections/segments.   

Traffic data collection efforts were performed November 12 – 14, 2012 for AM (6:30- 8:30 

a.m.), Afternoon (2:30 – 3:30 p.m.), and PM (4:45 – 5:45 p.m.) peak periods.  Peak hour traffic 

volumes were collected at the following intersections: 

1. 42nd Street at Kingman Boulevard  

2. 42nd Street at Crocker Street 

3. 42nd Street at Chamberlain Avenue/ Private Access 

4. 42nd Street at Rollins Avenue 

5. 42nd Street at I-235 Entrance/Exit Ramp / Center Street 
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6. 42nd Street at I-235 NB Exit Ramp / Pleasant Street 

7. 43rd Street at Crocker Street 

Additional daily volume counts were collected the roadway segments listed below: 

1. I-235 Northbound Entrance Ramp (From Northbound 42nd Street) 

2. I-235 Northbound Entrance Ramp (From Southbound 42nd Street) 

3. I-235 Southbound Entrance Ramp 

4. Center Street (West of I-235 Southbound Entrance Ramp) 

5. Rollins Avenue (East of 42nd Street) 

6. Chamberlain Avenue (West of 42nd Street) 

7. 41st Street (Between Rollins Avenue and I-235 Southbound Ramp) 

8. 42nd Street (Between Rollins Avenue and 41st Street) 

9. 42nd Street (North of Crocker Street) 

Figure 1 illustrates the peak hour traffic and ADT volumes of these key intersections and 

segments.  

Traffic Operation Analysis  

Operations analysis of the AM and PM peak hours was conducted at the above listed key 

intersections to determine how traffic currently operates throughout the study area.  A level of 

service (LOS) analysis was completed for key intersections to determine how well these 

intersections operate with study area traffic volumes.  The LOS results are based on average 

delay per vehicle as calculated by the 2010 Highway Capacity Manual (HCM). Control delay is 

the delay experienced by vehicles slowing down as they are approaching the intersection, the 

wait time at the intersection, and the time for the vehicle to speed up through the intersection and 

enter into the traffic stream. The average intersection control delay is a volume weighted average 

of delay experienced by all motorists entering the intersection on all intersection approaches. 

Intersections and each intersection approach are given a ranking from LOS A through LOS F.  

LOS A indicates the best traffic operation, with vehicles experiencing minimal delays.  LOS A 

through D is generally perceived to be acceptable to drivers.  LOS E indicates that an 

intersection is operating at, or very near, its capacity and that drivers experience considerable 

delays.  LOS F indicates an intersection where demand exceeds capacity and drivers experience 

substantial delays.   

 

The LOS and its associated intersection delay for signalized and unsignalized intersections are 

presented in Table 1. The delay threshold for unsignalized intersections is lower for each LOS 

compared to signalized intersections, which accounts for the fact that people expect a higher 

level of service when at a stop-controlled intersection.  A higher LOS (i.e. LOS D, E, and F) is 

indicative of elevated delay times compared to lower levels of service (i.e. LOS A, B, and C). 
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Table 1:  Level of Service Criteria 

 
Signalized Intersection Unsignalized Intersection 

LOS 
Control Delay per Vehicle 

(sec.) 

Control Delay per Vehicle 

(sec.) 

A ≤ 10 ≤ 10 

B >10 and ≤ 20 >10 and ≤ 15 

C >20 and ≤ 35 >15 and ≤ 25 

D >35 and ≤ 55 >25 and ≤ 35 

E >55 and ≤ 80 >35 and ≤ 50 

F >80 >50 

 

Figure 1 illustrates LOS for signalized and side street stop controlled movements during AM, 

Afternoon, and PM peak hours. Currently, the only movements displaying unacceptable levels of 

service are the westbound left-turn movements at Rollins Avenue, the Shops at Roosevelt, and 

Crocker Street.  This is primarily due to the limited gaps available to motorists attempting to 

enter onto 42nd Street against unopposed northbound and southbound thru traffic.  It should be 

noted that Rollins Avenue is actually a one-way street eastbound away from 42nd Street. Vehicles 

are illegally going westbound to access 42nd Street. The results are shown in Table 2, below. 

 

Table 2:  Existing Traffic Operations  

Intersection
Intersection 

Control
Peak Hour

Intersection 

LOS

Side Street

LOS

Unacceptable 

Movements

AM 14 - B -

AFTERNOON 11 - A -

PM 10 - B -

AM - 324 - F EB , WB

AFTERNOON - 108 - F EB, WB

PM - 233 - F EB, WB

AM - 50 - F EB, WB

AFTERNOON - 32 - D

PM - 277 -F WB

AM - 18 - C

AFTERNOON - 26 - D

PM - 42 - E WB

AM 37 - D - WBT

AFTERNOON 13 - B -

PM 12 - B -

AM 10 - A -

AFTERNOON 15 - B -

PM 24 - C -

AM - 8 - A

AFTERNOON - 8 - A

PM - 7 - A

AM - 10 - B

AFTERNOON - 10 - B

PM - 10 - A

Side Street

Stop Signs

43rd Street at 

Chamberlain Avenue

43rd Street at

Crocker Street

42nd Street at I-235 

Ramp/Pleasant Street

Side Street

Stop Signs

42nd Street at I-235 

Ramps/Center Street

Traffic

Signal

Traffic

Signal

Traffic

Signal

42nd Street at

Kingman Boulevard

Side Street

Stop Signs

Side Street

Stop Signs

Side Street

Stop Signs

42nd Street at

Rollins Avenue

42nd Street at 

Chamberlain Avenue

42nd Street at

Crocker Street
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While all intersections operate at an acceptable level, numerous side street stop controlled 

movements experience unacceptable delay during the existing AM, Afternoon, and PM peak 

hours.  An unacceptable movement is classified as any that displays a LOS E or F.  Intersection 

failure analysis is typically based upon the overall operations of an intersection as a whole, but in 

analyzing the individual movements, excessive delay for vehicles attempting to enter a high 

volume roadway are noted and accounted for.  An unacceptable LOS for a side-street movement 

at an unsignalized intersection is considered to be unacceptable whereas a minor movement with 

unacceptable LOS at a signal or all-way stop may be considered acceptable. 

 

The majority of failure occurring on individual movements can be attributed to the amount of 

delay experienced by the traffic on the minor approach attempting to complete a movement 

against the major street movements.  As an example, the delay experienced for the eastbound and 

westbound movements at Crocker Street and Chamberlain Avenue under existing conditions 

exceed acceptable levels due to the large number of thru movements on 42nd Street during the 

AM and PM peak hours.  The elevated traffic volumes on 42nd Street reduce the number of 

available gaps between vehicles on the mainline roadway, causing difficulties for side street 

traffic to enter into the flow of traffic.   

 

III. Build Conditions  

Traffic Forecasts 

Concepts are proposed to better utilize the existing roadway footprint currently accommodating 

study area traffic.  The goal is to not only better manage vehicular traffic, but to also better 

accommodate high pedestrian volumes.  This becomes increasingly crucial due to the number of 

school-age pedestrians traveling to and from Hubbell Elementary School and Roosevelt High 

School that are required to cross 42nd Street and other study area roadways on a daily basis.  

Existing measures have been taken to aid in the performance of these movements (i.e. pedestrian 

signal and a raised crosswalk with bump-outs) but further improvements can be made.  Two 

primary concepts were developed to better manage traffic throughout the study corridor.  The 

individual attributes of each concept are as follows: 

Design Concept 1 (Figure 2) 

• The westbound approach from I-235 westbound widened to three lanes of approach from 

the existing two lanes. 

• 42nd Street alignment shifted west to create additional green space and sidewalk near the 

Shops At Roosevelt. 

• Chamberlain Avenue becomes one-way eastbound, east of the private parking lot. 

• Two-Way-Left-Turn Lane (TWLTL) on 42nd Street from Rollins Avenue to Crocker 

Street.  

• Southbound, eastbound, and westbound Left-Turn Lanes provided at Crocker/42nd. 

• Traffic Signal at the intersection of 42nd Street at Crocker Street. 
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Design Concept 2 (Figure 3) 

• The westbound approach from I-235 westbound widened to three lanes of approach from 

the existing two lanes. 

• 42nd Street alignment shifted west to create additional green space and sidewalk near the 

Shops At Roosevelt. 

• Additional right of way required west of 42nd Street to accommodate full length right turn 

lane extending to Chamberlain Avenue with additional thru lane added at southbound 

42nd Street at Center Street/ I-235 SB Entrance Ramp. 

• Chamberlain Avenue becomes one-way eastbound roadway, east of private parking lot. 

• Two-Way-Left-Turn Lane (TWLTL) on 42nd Street from Rollins Avenue to Crocker 

Street.  

• Southbound, eastbound, and westbound Left-Turn Lanes at Crocker/42nd. 

• Traffic Signal at the intersection of 42nd Street at Crocker Street. 

 

Table 3, below, provides an overview of the operation of signalized and side street stop 

controlled movements during the AM and PM peak hours. AM and PM Peak hours were 

determined to be the controlling peak periods and were therefore the only peaks analyzed going 

forward from the existing conditions. A more detailed analysis of the proposed design concepts 

can be found in appendix A of this document.  The analysis performed indicates that little to no 

intersection failures are anticipated for study area intersections following the implementation of 

the proposed improvements, and actually show improvements at multiple intersections.  Figures 

2 and 3 show the preliminary roadway design concepts for which the traffic forecasts were 

developed. 

 

Table 3:  Concept Traffic Operations 

 

# 
Intersection 

Level of Service 

2012 

Existing 

2012 

Concept 1 

2012 

Concept 2 

1 42nd Street at Kingman Boulevard B / B B / B B / B 

2 42nd Street at Crocker Street F / F B / B B / B 

3 42nd Street at Chamberlain Avenue F / F D / B D / B 

4 42nd Street at Rollins Avenue C / E A / A A / A 

5 42nd Street at I-235 Ramps/Center Street D / B C / B C / B 

6 42nd Street at I-235 Ramp/Pleasant Street A / C B / C B / C 

7 43rd Street at Crocker Street A / A A / A A / A 

8 43rd Street at Chamberlain Avenue B / A A / A A / A 

*AM/PM Peak Hour Intersection Level of Service 

 

The significant improvements observed at many of the study area intersection can be attributed 

to the mitigation in traffic control at the intersection of 42nd Street at Crocker Street as well as the 

limitations placed on existing 42nd Street accesses.  The most difficult movements to complete in  





 

 

Page 9 

 

H:\DESM\A11105669\3_Preliminary_Design\Reports\Traffic Reports\Final\105669_Traffic Tech Memo (Final).doc 

the existing roadway network are the left turns onto 42nd Street from the side street movements.  

This issue was aided by reversing the direction of traffic in the Shops at Roosevelt parking lot 

and better channelizing the motorists to enter back onto 42nd Street via the proposed traffic signal 

at Crocker Street.  The proposed signal at Crocker Street also provides a dedicated movement to 

vehicles entering onto 42nd Street from either side of 42nd Street, which is not available on the 

existing roadway network. 

 

The variations between Concept 1 and Concept 2 can be seen in the additional capacity available 

at the intersection of 42nd Street at Center Street/ I-235 Southbound Ramp.  The dedicated 

southbound right turn lane paired with the two thru-lanes in Concept 2 allows for additional 

vehicles to pass through the intersection with identical phase lengths compared to the design in 

Concept 1.  The queuing associated with the thru movements during the AM peak hour from 

Concept 1 to Concept 2  is anticipated to experience a reduction in average queue length from 

approximately 375’ to 100’ and a reduction in the maximum queue length from 540’ to 150’.  

The average left turn queue length is projected to decrease from 280’ to 160’ and the maximum 

queue from 430’ to 340’ from Concept 1 to Concept 2.  With intersection spacing of 

approximately 425’ to Rollins Avenue, a safer environment could be created by eliminating the 

backed up vehicles from the Rollins Avenue intersection when maximum queues are present. 

 

A traffic signal warrant analysis was also performed for the intersection of 42nd Street at Crocker 

Street under existing conditions and with traffic redistributed based upon the redistribution of the 

Shops at Roosevelt exiting traffic.  The results of this analysis can be seen in Appendix B of this 

document.  The analysis shows that a traffic signal is warranted when vehicles are redistributed 

to Crocker Street from the Shops at Roosevelt.   

 

IV. Pedestrian Analysis 

Pedestrian counts were performed at select study intersections and mid-block crossing locations 

on December 7, 2012.  Additional counts performed at study intersections were completed to 

ensure accuracy of previous pedestrian counts and to collect data at mid-block pedestrian 

crossing locations.  It was determined that the majority of pedestrians are crossing study area 

roadways at intersections and designated locations.  It is apparent that the corridor has taken 

measures to promote pedestrian safety within the corridor and the lack of any pedestrian crashes 

in the past three years fortifies this concept.  Figure 4 illustrates the peak pedestrian volumes at 

both designated and mid-block crossing locations. 

The design concepts also incorporate two design features that will allow the corridor to continue 

to efficiently accommodate pedestrians and improve safety.  The expansion of green space and 

sidewalk on the east side of the roadway creates a safer and better established link between the 

traffic signal at Center Street and Chamberlain Avenue.  It will also be necessary to ensure that 

the existing pedestrian signal and proposed signal at Crocker Street are coordinated to efficiently 

accommodate both motorists and pedestrians.  Coordination between the signals would promote 

fluid northbound and southbound vehicle movements and ensure high compliance rates by 

ensuring that the signal at Crocker Street is at a stop condition when the pedestrian flasher is 

activated. 

 

 





 

 

Page 11 

 

H:\DESM\A11105669\3_Preliminary_Design\Reports\Traffic Reports\Final\105669_Traffic Tech Memo (Final).doc 

V. Safety Analysis 

As an accompaniment to the traffic analysis, a safety analysis was performed for the study area.  

Six intersections were evaluated to determine whether the reported crash events from 2009 – 

2011 reported as above the statewide average for a comparable intersection.  Intersection crash 

rates are evaluated based upon the number of crashes occurring at an intersection as a function of 

daily traffic volumes and study period.   

Crash data was attained using a program available through the Iowa Department of 

Transportation (IADOT) known as the Crash Mapping Analysis Tool (CMAT).  This program 

provides an interactive format that allows users to isolate and identify intersection and segment 

crashes on all documented roadways throughout the state.  Relevant data was attained through 

this program and analyzed for the years of 2009-2011.  Intersection crash rates were then 

compared against averages attained from the 2007-2009 MnDOT average crash rates because 

current intersections crash rates could not be attained through IADOT.  Table 4, below, provides 

a summary of the crashes recorded.  

Table 4:  Existing Crash Analysis (2009-2011) 

Intersection 
Total 

Crashes 

Crash 

Rate 

MnDOT 
Average 

42nd Street at Pleasant Street 8 0.36 0.7 

42nd Street at Center Street 22 0.99 0.7 

42nd Street at Rollins Avenue 7 0.39 0.2 

42nd Street at Chamberlain Drive 10 0.52 0.2 

42nd Street at Crocker Street 8 0.43 0.2 

42nd Street between Crocker & Kingman 3 - - 

42nd Street at Kingman Avenue 13 0.63 0.7 

*Crash rates based upon number of crashes per million entering vehicles (MEV) 

The intersections in Table 3 displaying above average crash rates are further analyzed to 

determine the mitigation required to improve the overall operation and safety throughout the 

study area: 

42nd Street at Center Street 

The crashes documented at the intersection of 42nd Street at Center Street are a factor of the high 

volumes of traffic utilizing the intersection as well as the irregularity of the existing intersection 

geometry.  The most prevalent crash type occurring at the intersection over the study period is 

rear end crashes.  This is common to nearly all signalized intersections due to varying traffic 

control messages paired with differing driver aggressiveness/behavior.  Right angle crashes are 

the second most prevalent, which is irregular due to the ability of a signalized intersection to 

separate conflicting movements with different phases.  These crashes appear to occur due to 

drivers intentionally running the red light and hitting a vehicle completing a legal movement. 

42nd Street at Rollins Avenue 

Proposed improvements could better safety by reassigning vehicles entering the Shops At 

Roosevelt to the Chamberlain Avenue intersection and vehicles exiting the Shops At Roosevelt 

to the proposed Crocker Street traffic signal via eastbound Rollins Avenue and northbound 41st 
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Street.  The redesign of Shops At Roosevelt parking lot will reverse parking and the flow of 

traffic making the entrance at Chamberlain Avenue and the exit onto Rollins Avenue.  The 

reconfiguration should reduce the number of vehicles attempting to enter 42nd Street by way of 

the eastbound one-way roadway of Rollins Avenue.  The signal at 42nd Street at Crocker Street 

would also provide vehicles with a dedicated movement onto 42nd Street, creating a much safer 

environment then attempting to enter from the side street stop control at Rollins Avenue. 

42nd Street at Chamberlain Drive 

The intersection of 42nd Street at Chamberlain Drive currently operates as a near full access 

intersection.  The improvements proposed in Concept 1 and Concept 2 limit the west leg of the 

intersection to one-way eastbound-right traffic.  The mitigation reduces the overall access points 

at the existing intersection by seven and therefore could potentially have a positive impact on the 

overall safety of the intersection.  With the removal of exiting westbound traffic on the west leg 

of the intersection, a combination of crossing, turning, and merging conflict points are 

eliminated.  

42nd Street at Crocker Street 

The proposed left-turn lanes remove vehicles from the through movement and could potentially 

reduce the number of rear end crashes occurring at the intersection.  The proposed signal at 42nd 

Street at Crocker Street would also provide vehicles with a dedicated movement onto 42nd Street, 

creating a much safer environment then attempting to enter from the side street stop control from 

the minor approaches. 

A comprehensive table of crashes occurring at study area intersection can be found in appendix 

C of this document. 

 

VI. Conclusions and Recommendations  

Based on the analysis, the following conclusions and recommendations have been developed for 

your consideration.  

• The proposed improvements provide a positive impact to the overall study area traffic 

operations due to improved access management and the proposed traffic signal at the 

intersection of 42nd Street at Crocker Street.  The traffic signal provides a dedicated 

movement to local traffic that currently have difficulties entering onto 42nd Street due to 

the constant stream of traffic during peak hours. 

• The parking lot for the Shops At Roosevelt will no longer be able to accommodate 

northbound delivery vehicles due to reconfiguration, but will still be able to handle 30’ 

single unit trucks in the southbound direction.  Delivery trucks will then be expected to 

drop off items at the parking lot behind the Shops or a possible dedicated parking stall 

could be considered on Rollins Avenue to ensure a convenient drop off area is available. 

• A traffic signal is justified at the intersection of 42nd Street at Crocker Street due to the 

changes proposed at Chamberlain Avenue and reconfiguration of the Shops At Roosevelt 

parking lot.  These improvements along with increased signage and enforcement are 

anticipated to better route traffic from the parking lot to eastbound Rollins Avenue and 

north to the Crocker Street signal. 
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• The proposed design concepts are anticipated to better accommodate pedestrian 

movements by coordinating the proposed Crocker Street traffic signal with the pedestrian 

signal and adding a sidewalk link from Center Street to Chamberlain Avenue east of 42nd 

Street.  

• The addition of an independent left-turn lane to the east leg improves the overall 

operations at 42nd Street at I-235 SB Ramp/Center Street because less time is required to 

clear the westbound queue and a larger portion of the cycle length can be allocated to the 

primary northbound and southbound movements.  The improvements on the southbound 

approach under Concept 2 are also projected to reduce vehicle queuing experienced by 

motorists and improve safety at Rollins by keeping stopped vehicles from backing up into 

the intersection.  

• A reduction in study area crashes is anticipated with the proposed improvements due to:  

o Improved traffic operation stemming from more defined travel paths on 42nd 

Street traffic due to more defined lane designations. 

o Additional turn lanes to remove slowing traffic from mainline 42nd Street 

o A dedicated movement available to eastbound and westbound traffic at the 

intersection of  42nd Street at Crocker Street that provides the minor approaches 

with a dedicated movement to enter into the mainline flow of traffic. 

o A reduction in conflict points at the intersection of 42nd Street at Chamberlain 

Drive stemming from the elimination of westbound traffic onto the west leg of the 

intersection. 
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Level of Service Tables 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Intersection Dealy and Level of Service

2012 Build Conditions

Intersection
Intersection 

Control
Peak Hour

Intersection 

LOS

Side Street

LOS

Unacceptable 

Movements
AM 16 - B -

PM 11 - B -

AM 11 - B -

PM 13 - B -

AM - 35 - D

PM - 15 - B

AM - 1 - A

PM - 1 - A

AM 32 - C -

PM 14 - B -

AM 11 - B -

PM 26 - C -

AM - 9 - A

PM - 8 - A

AM - 9 - A

PM - 9 - A

Intersection Intersection 

Control

Peak Hour Intersection 

LOS

Side Street

LOS

Unacceptable 

MovementsAM 16 - B -

PM 11 - B -

AM 11 - B -

PM 11 - B -

AM - 35 - D

PM - 15 - B

AM - 1 - A

PM - 1 - A

AM 23 - C -

PM 13 - B -

AM 11 - B -

PM 26 - C -

AM - 9 - A

PM - 9 - A

AM - 9 - A

PM - 9 - A

Table 5: Preliminary Design Concept 1 Build

42nd Street at

Kingman Boulevard

Traffic

Signal

42nd Street at

Kingman Boulevard

Traffic

Signal

Table 6: Preliminary Design Concept 2 Build

42nd Street at 

Chamberlain Avenue

Side Street

Stop Signs

42nd Street at 

Chamberlain Avenue

Side Street

Stop Signs

42nd Street at

Crocker Street

Traffic

Signal

42nd Street at

Crocker Street

Traffic

Signal

42nd Street at

Rollins Avenue

Side Street

Stop Signs

42nd Street at

Rollins Avenue

Side Street

Stop Signs

42nd Street at I-235 

Ramp/Pleasant Street

Traffic

Signal

42nd Street at I-235 

Ramp/Pleasant Street

Traffic

Signal

42nd Street at I-235 

Ramps/Center Street

Traffic

Signal

42nd Street at I-235 

Ramps/Center Street

Traffic

Signal

43rd Street at 

Chamberlain Avenue

Side Street

Stop Signs

43rd Street at 

Chamberlain Avenue

Side Street

Stop Signs

43rd Street at

Crocker Street

Side Street

Stop Signs

43rd Street at

Crocker Street

Side Street

Stop Signs

Bolton Menk, Inc. 12/18/2012
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Appendix B 

Traffic Signal Warrants 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   SIGNAL WARRANTS ANALYSIS

LOCATION: Des Moines

COUNTY: Polk

REF. POINT: Speed Approach Description Lanes

DATE: 12/8/2012 30 Major App1: 42nd Street Northbound 1

30 Major App3: 42nd Street Southbound 1

OPERATOR: JJB 30 Minor App2: Crocker Street Eastbound 1

30 Minor App4: Crocker Street Westbound 1

No

POPULATION < 10,000? No Yes

EXISTING SIGNAL ? No No

THRESHOLDS 1A/1B: 500/750 150/75 150/75

MAJOR MAJOR TOTAL MAJOR MINOR MINOR 2 MINOR MINOR 4 MET SAME

HOUR APP. 1 APP. 3 1+3 1A/1B APP. 2 1A/1B APP. 4 1A/1B 1A/1B

0:00 - 1:00 68 30 98  / 5  / 5  /  / 

1:00 - 2:00 46 12 58  / 5  / 5  /  / 

2:00 - 3:00 26 7 33  / 5  / 5  /  / 

3:00 - 4:00 27 12 40  / 9  / 9  /  / 

4:00 - 5:00 22 47 69  / 18  / 18  /  / 

5:00 - 6:00 88 106 194  / 32  / 32  /  / 

6:00 - 7:00 161 427 588 X/ 41  / 41  /  / 

7:00 - 8:00 223 755 978 X/X 18  / 46  /  / 

8:00 - 9:00 454 608 1061 X/X 14  / 37  /  / 

9:00 - 10:00 395 369 765 X/X 12  / 30  /  / 

10:00 - 11:00 523 371 894 X/X 11  / 28  /  / 

11:00 - 12:00 558 389 947 X/X 16  / 62  /  / 

12:00 - 13:00 441 397 838 X/X 20  / 78  /X  /X

13:00 - 14:00 483 424 907 X/X 26  / 70  /  / 

2012 Existing Conditions

0.70 FACTOR USED?

No

No

12:00 - 13:00 441 397 838 X/X 20  / 78  /X  /X

13:00 - 14:00 483 424 907 X/X 26  / 70  /  / 

14:00 - 15:00 525 450 975 X/X 33  / 62  /  / 

15:00 - 16:00 567 477 1044 X/X 39  / 54  /  / 

16:00 - 17:00 647 437 1085 X/X 16  / 49  /  / 

17:00 - 18:00 884 453 1337 X/X 20  / 57  /  / 

18:00 - 19:00 649 484 1132 X/X 16  / 46  /  / 

19:00 - 20:00 423 406 829 X/X 12  / 34  /  / 

20:00 - 21:00 376 334 710 X/ 6  / 17  /  / 

21:00 - 22:00 323 244 567 X/ 4  / 11  /  / 

22:00 - 23:00 204 147 351  / 4  / 11  /  / 

23:00 - 24:00 116 83 199  / 4  / 6  /  / 

  Met (Hr) Required (Hr)

Warrant 1A 0 8 Not satisfied

Warrant 1B 1 8 Not satisfied

Warrant 2 0 4 Not satisfied

Warrant 3 0 1 Not satisfied

Warrant 7 4 8 Not satisfied

No

No



LOCATION: Des Moines

COUNTY: Polk

REF. POINT: Speed Approach Description Lanes

DATE: 12/8/2012 30 Major App1: 42nd Street Northbound 1

30 Major App3: 42nd Street Southbound 1

OPERATOR: JJB 30 Minor App2: Crocker Street Eastbound 1

30 Minor App4: Crocker Street Westbound 1

0.70 FACTOR USED? No

POPULATION < 10,000? No

EXISTING SIGNAL ? No

Figure 1.  Four Hour and Peak Hour Warrant Analysis
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Figure 1.  Four Hour and Peak Hour Warrant Analysis

Note: For data points outside the graph range, check the minor street volume against the lower thresholds

Warrant Criteria         Actual Hourly Count
Major    Warrant 2, Four-hour Volumes Warrant 3, Peak-hour VolumesMajor Actual Hourly Count
200 98 5
300 360 58 5
400 310 475 33 5
500 260 425 40 9
600 215 370 69 18
700 180 330 194 32
800 150 280 588 41
900 125 240 978 46

1000 100 204 1061 37
1100 85 175 765 30
1200 80 150 894 28
1300 80 130 947 62
1400 80 115 838 78
1500 80 100 907 70
1600 80 100 975 62
1700 80 100 1044 54
1800 80 100 1085 49

1337 57
1132 46
829 34
710 17
567 11
351 11
199 6



   SIGNAL WARRANTS ANALYSIS

LOCATION: Des Moines

COUNTY: Polk

REF. POINT: Speed Approach Description Lanes

DATE: 12/8/2012 30 Major App1: 42nd Street Northbound 1

30 Major App3: 42nd Street Southbound 1

OPERATOR: JJB 30 Minor App2: Crocker Street Eastbound 1

30 Minor App4: Crocker Street Westbound 1

No

POPULATION < 10,000? No Yes

EXISTING SIGNAL ? No No

THRESHOLDS 1A/1B: 500/750 150/75 150/75

MAJOR MAJOR TOTAL MAJOR MINOR MINOR 2 MINOR MINOR 4 MET SAME

HOUR APP. 1 APP. 3 1+3 1A/1B APP. 2 1A/1B APP. 4 1A/1B 1A/1B

0:00 - 1:00 68 30 98  / 5  / 5  /  / 

1:00 - 2:00 46 12 58  / 5  / 5  /  / 

2:00 - 3:00 26 7 33  / 5  / 5  /  / 

3:00 - 4:00 27 12 40  / 9  / 9  /  / 

4:00 - 5:00 22 47 69  / 18  / 18  /  / 

5:00 - 6:00 88 106 194  / 32  / 42  /  / 

6:00 - 7:00 161 427 588 X/ 41  / 66  /  / 

7:00 - 8:00 223 755 978 X/X 18  / 67  /  / 

8:00 - 9:00 454 608 1061 X/X 14  / 52  /  / 

9:00 - 10:00 395 369 765 X/X 12  / 58  /  / 

10:00 - 11:00 523 371 894 X/X 11  / 62  /  / 

11:00 - 12:00 558 389 947 X/X 16  / 102  /X  /X

12:00 - 13:00 441 397 838 X/X 20  / 112  /X  /X

13:00 - 14:00 483 424 907 X/X 26  / 98  /X  /X

2012 Build Conditions

0.70 FACTOR USED?

No

No

12:00 - 13:00 441 397 838 X/X 20  / 112  /X  /X

13:00 - 14:00 483 424 907 X/X 26  / 98  /X  /X

14:00 - 15:00 525 450 975 X/X 33  / 101  /X  /X

15:00 - 16:00 567 477 1044 X/X 39  / 101  /X  /X

16:00 - 17:00 647 437 1085 X/X 16  / 104  /X  /X

17:00 - 18:00 884 453 1337 X/X 20  / 104  /X  /X

18:00 - 19:00 649 484 1132 X/X 16  / 79  /X  /X

19:00 - 20:00 423 406 829 X/X 12  / 62  /  / 

20:00 - 21:00 376 334 710 X/ 6  / 28  /  / 

21:00 - 22:00 323 244 567 X/ 4  / 11  /  / 

22:00 - 23:00 204 147 351  / 4  / 11  /  / 

23:00 - 24:00 116 83 199  / 4  / 6  /  / 

  Met (Hr) Required (Hr)

Warrant 1A 0 8 Not satisfied

Warrant 1B 8 8 Satisfied

Warrant 2 3 4 Not satisfied

Warrant 3 0 1 Not satisfied

Warrant 7 11 8 Satisfied, check accident record

No

No



LOCATION: Des Moines

COUNTY: Polk

REF. POINT: Speed Approach Description Lanes

DATE: 12/8/2012 30 Major App1: 42nd Street Northbound 1

30 Major App3: 42nd Street Southbound 1

OPERATOR: JJB 30 Minor App2: Crocker Street Eastbound 1

30 Minor App4: Crocker Street Westbound 1

0.70 FACTOR USED? No

POPULATION < 10,000? No

EXISTING SIGNAL ? No

Figure 1.  Four Hour and Peak Hour Warrant Analysis
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Figure 1.  Four Hour and Peak Hour Warrant Analysis

Note: For data points outside the graph range, check the minor street volume against the lower thresholds

Warrant Criteria         Actual Hourly Count
Major    Warrant 2, Four-hour Volumes Warrant 3, Peak-hour VolumesMajor Actual Hourly Count
200 98 5
300 360 58 5
400 310 475 33 5
500 260 425 40 9
600 215 370 69 18
700 180 330 194 42
800 150 280 588 66
900 125 240 978 67

1000 100 204 1061 52
1100 85 175 765 58
1200 80 150 894 62
1300 80 130 947 102
1400 80 115 838 112
1500 80 100 907 98
1600 80 100 975 101
1700 80 100 1044 101
1800 80 100 1085 104

1337 104
1132 79
829 62
710 28
567 11
351 11
199 6



 

 

 

H:\DESM\A11105669\3_Preliminary_Design\A_preliminary design\Reports\105669_Appendix Sheets.doc 

 

 

 

Appendix C 

Crash Analysis 

 

 

 

 

 

 

 

 



Intersection Crash Analysis (2009 - 2011)

Crash Summary

2009 2010 2011 PDO C B A Fatal

42nd Street at Pleasant Street 8 3 1 4 5 3

42nd Street at Center Street 22 9 6 7 19 3

42nd Street at Rollins Avenue 7 3 0 4 5 2

42nd Street at Chamberlain Drive 10 4 5 1 5 4 1

42nd Street at Crocker Street 8 4 2 2 2 6 1

42nd Street between Crocker & Kingman 3 1 2 0 3

42nd Street at Kingman Avenue 13 5 6 2 9 2 2

Rear End Right Angle Left-Turn
Sideswipe

(Same)

Sideswipe

(Passing)
Ran Off Road Head On

42nd Street at Pleasant Street 6 2

42nd Street at Center Street 8 6 2 1 1 4

42nd Street at Rollins Avenue 6 1

42nd Street at Chamberlain Drive 4 2 2 2

42nd Street at Crocker Street 3 3 1 2

42nd Street between Crocker & Kingman 3

42nd Street at Kingman Avenue 8 3 2

Crash Type

Total

Crashes
Intersection

Year Severity

Intersection

Bolton Menk, Inc. 12/19/2012
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MLK Parkway & Prospect Rd TSIP Application      
 

  



 

MLK Parkway & Prospect Rd TSIP Application      
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PROJECT DESCRIPTION 
 

Martin Luther King Jr. Parkway and Prospect Road 
Intersection Signalization 

 

Project Description: 

The proposed improvement includes the installation of a traffic signal at the intersection of 
Martin Luther King Jr. Parkway (MLK Parkway) and Prospect Road. Pedestrian crossings would 
be provided at the intersection.  A 10’ clear zone will be established within the limits of the 
project.   

New traffic signals with backplates and detection for fully-actuated operation would be installed.  
This signal will include pedestrian countdown heads and phasing, along with left turn phasing on 
MLK Parkway. The signals would be interconnected to the existing traffic signals along Martin 
Luther King Jr Parkway.   

The total project cost is estimated to be $290,000.  A total of $120,000 is being requested from 
State Traffic Safety Improvement Program funds.   

 

Existing Conditions: 
 
MLK Parkway is classified as a Principal Arterial Roadway. In this area it has a four lane cross-
section with two-through lanes in each direction.  Designated left-turn lanes are provided 
northbound and southbound at Prospect Road.   The posted speed limit on this section of MLK 
Parkway is 35-MPH.   Travel speeds show the 85th percentile speed on MLK Parkway as 38 
MPH with a 10-mph pace speed of 32-41 MPH. 
 
Prospect Road is a two-lane neighborhood street providing access to the Prospect Park 
Neighborhood.  Prospect Road provides a direct connection from Hickman Road to MLK 
Parkway with access through Prospect Park which provides boating, playground, picnicking, 
and other amenities. The speed limit on this section of Prospect Road is 25 MPH. 

The Des Moines Area Regional Transit (DART) has bus service along this section of MLK 
Parkway.  There is a DART stop at this intersection creating pedestrian crossing traffic at this 
intersection. 
 
A 48 hour weekday traffic count was collected by the City of Des Moines in May 2014 at this 
intersection.  The approach traffic volume recorded on MLK Parkway was 21,890 vehicles per 
day in the area by Prospect Road.  The approach traffic volume recorded on Prospect Road at 
MLK Parkway was 1,450 vehicles per day.   

 

Project Justification: 

A traffic study dated July 12, 2014, prepared by the City of Des Moines, is included in the 
application.   
 
Traffic signals are warranted at this location based on Warrant No. 3B (Peak Hour Volume) and 
No. 6 (Coordinated Signal System). 

 



MLK Parkway & Prospect Rd TSIP Application

Exhibit B
Traffic signal warrants have been added in Exhibit J.

Of the nine reported crashes, there were four personal injury crashes. The majority of the
crashes were right angle, left turn, and rear-end. Left-turning and right angle types would
generally be considered correctible by the improvements planned as part of this project.

Based on current IDOT value factors, the total estimated loss from crashes during the described
six-year period is $531,600 (See Exhibit “L”). Assuming an overall crash reduction factor of 20
percent and an estimated project life of 15 years, the request for $120,000 of Traffic Safety
relates to a benefit-cost factor of 1.87:1.
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Opinion of Probable Cost

MLK Parkway & Prospect Road Traffic Signalization

07/06/15

NO.
ITEM UNIT UNIT COST Quant. TOTAL

1 TRAFFIC SIGNALIZATION LS $175,000.00 1 $175,000.00

2 FIBER OPTIC CABLE - 12 SM LIN FT $2.50 2000 $5,000.00

3 HANDHOLE - TYPE III EACH $1,250.00 2 $2,500.00

4 FIBER OPTIC CONNECTION (HICKMAN/MLK) LS $7,500.00 1 $7,500.00

5 PAINTED PAVEMENT MARKINGS STA $150.00 6.5 $975.00

6 CURB RAMP MODIFICATIONS EACH $2,500.00 4 $10,000.00

7 POLE/MAST ARM REMOVAL (ADVANCED) EACH $1,500.00 2 $3,000.00

8 TRAFFIC CONTROL LS $2,500.00 1 $2,500.00

9 MOBILIZATION LS $7,500.00 1 $7,500.00

10 CONSTRUCTION SURVEY LS $4,500.00 1 $4,500.00

$218,475.00

15% Contingency $32,772.00

$251,247.00

$37,688.00

$288,935

Project Description

New traffic signalization, fiber optic interconnection to the traffic signals at MLK & Hickman Road, curb ramp improvements 

to provide E/W crosswalks

CONSTRUCTION TOTAL

TOTAL PROJECT COST

SUBTOTAL

Design / Bid / CA (15% of Construction Costs)

BJWillham
Text Box
Exhibit C
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TIME SCHEDULE 

 
 

MARTIN LUTHER KING JR PKWY AND PROSPECT RD 
TRAFFIC SIGNAL INSTALLATION 

 
 
 

 Project Approval: December, 2015 
 
 Agreement Signed: April, 2016 
 
 Project bid: March, 2017 
 
Construction completed: October, 2017 
 
 Project Closeout: June, 2018 
  



 

MLK Parkway & Prospect Rd TSIP Application      
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VICINITY MAP 
 

 

MLK Pkwy and Prospect 
Rd Signal 



 

MLK Parkway & Prospect Rd TSIP Application      
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APPROACH PHOTOGRAPHS 
 

 

 

MLK Parkway looking South at Prospect Road 

 

 
Prospect Rd looking West at MLK Parkway 



 

MLK Parkway & Prospect Rd TSIP Application      
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MLK Parkway looking North at Prospect Road 
 

 

 
 

Prospect Road looking East at MLK Parkway 
 



 

MLK Parkway & Prospect Rd TSIP Application      
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EXISTING AND PROPOSED CONDITIONS 
 
 

 
 

  



 

MLK Parkway & Prospect Rd TSIP Application      
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AERIAL PHOTOGRAPH 
 

 



 

MLK Parkway & Prospect Rd TSIP Application      
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Intersection or Spot Benefit / Cost Safety Analysis Rev. 5/14

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Aug 11, 2015

Intersection:

Improvement

Proposed Improvement(s):

120,000$    Estimated Improvement Cost, EC 15       Est. Improvement Life, years, Y

Other Annual Cost (after initial year), AC 20       Crash Reduction Factor (integer), CRF

-$            Present Value Other Annual Costs, OC 4.0% Discount Rate (time value of $), INT

Present Value Cost, COST = EC + OC

Traffic Volume Data

Source: 2014 Date of traffic count

Daily Entering Vehicles by Approach (or AADT / 2)

12,000 Current Annual Entering Veh., AEV = DEV * 365

225 1,500 veh / day, Final Year DEV, FDEV

10,000 MEV, Total Million Entering Veh. Over

   life of Project, TMEV

2.0% Projected Traffic Growth (0%-10%), G

23,725        Current Daily Entering Vehicles, DEV

Crash Data

2009 First full year --> 2014 Last full year 6.0 years, Time Period, T

Additional months values as of May 2014

0 Fatal Crashes 0 Fatalities @ $4,500,000 -$                  

1 Major Injuries @ $325,000 325,000$          

4 Injury Crashes 0 Minor Injuries @ $65,000 -$                  

4 Possible Injuries @ $35,000 140,000$          

5 Property Damage Only (assumed cost per crash) $7,400 66,600$            

-OR-   enter all Property Costs of all crashes:

9 Total Crashes, TA Total $ Loss, LOSS 531,600$          

1.50            Current Crashes / Year, AA = TA / T Crashes / MEV, Crash Rate, CR

59,067$      Cost per Crash, AVC = LOSS / TA   CR = TA x 10^6 / (DEV x 365 x T)

25.9            Total Expected Crashes, TECR = CR x TMEV Present Value of Avoided

0.30            Crashes Avoided First Year AAR = AA x CRF / 100   Crashes, BENEFIT

17,720$      Crash Costs Avoided in First Year, AAR x AVC

5.2              Total Avoided Crashes, TECR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $223,881 : = 1.87  : 1

Install Traffic Signals

ML King Parkway and Prospect Road

Polk BJW

120,000$         

223,881$     

$120,000

0.17             

8,659,625      

149.75           

City of Des Moines

31,931           
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Exhibit  B 
 

PROJECT DESCRIPTION 
 

CITYWIDE FIXED TIME SIGNAL UPGRADE PROJECT – PHASE 2 

 

Proposed Project: 

This project consists of upgrading the traffic signal operation at 25 existing intersections 
in Des Moines that currently operate as fixed- time signals. The proposed project would 
provide “semi-actuated” operation by installing vehicle detectors on the side-street and 
left-turning phases, along with adding pedestrian push-buttons and pedestrian signal 
indications. 

The locations are along several of the city’s heavy volume transportation corridors –  E. 
14th/ E. 15th Street (U.S. 69), ML King Jr. Pkwy / 19th Street, 6th Avenue, and Ingersoll 
Avenue.  The specific locations are listed below and also shown on Exhibit E: 

 
1.  E 14th Street and Walker Street 
2.  E 14th Street and Grand Avenue 
3.  E 14th Street and Walnut Street 
4.  E 14th Street at Court Avenue 
5. E 15th Street and Walker Street 
6. E 15th Street and Grand Avenue 
7. E 15th Street and Walnut Street 
8. E 15th Street and Court Avenue 
9. 6th Avenue and Holcomb Avenue 
10. 6th Avenue and Hickman Road 
11. 6th Avenue and College Avenue 
12. 6th Avenue and Forest Avenue 
13. 6th Avenue and University Ave. 

14. 19th Street and Carpenter Ave 
15. 19th Street and Forest Avenue 
16. 19th Street and Clark Street 
17. ML King and Carpenter Ave 
18. ML King and Forest Avenue 
19. ML King and Clark Street 
20. 25th Street and Forest Avenue 
21. 27th Street and Forest Avenue 
22. 17th Street and Ingersoll Avenue 
23. 18th Street and Ingersoll Avenue 
24. 8th Street and Cherry Street 
25. 9th Street and Cherry Street 

The total project cost is estimated to be $660,000.  FY2015 Iowa Clean Air Attainment 
(ICAAP) funds have been approved in the amount of $480,000.  State Traffic Safety 
funds in the amount of $120,000 are being requested in order to complete the funding 
package for the construction portion of this project.   

 

Existing Conditions: 

The twenty-five traffic signal locations proposed to be upgraded on this project are all 
“fixed-time” signals.  Since there is no side-street vehicle or pedestrian detection, the 
traffic signals must cycle through all of their phases on a pre-timed basis, regardless of 
the presence of vehicles or pedestrians.  This operation results in the main-street 
vehicles stopping or waiting unnecessarily when no vehicles are present on the side 
street. 

Traffic volumes vary on these streets.  From Iowa DOT 2012 traffic count data, the E 
14th/E 15th Street (U.S. 69) corridor carries up to 40,000 vehicles per day (veh/day).  The 
19th/ML King Jr. Pkwy corridor volumes are 22,500 veh/day.  The 6th Avenue corridor 
handles about 10,000 veh/day.   Ingersoll Avenue volumes are approximately 10,500 
veh/day, with Forest Avenue carrying 7,000 veh/day and Cherry Street carrying about 
5,000 veh/day. 

Speed limits also vary, but are generally in the 25-35 mph range. 



Exhibit  B 
 

Project Justification: 
Because of the fixed-time signal operation, drivers on the main street are exposed to more 
rear-end and sideswipe-same direction crashes than if the signals remained green for their 
approaches.  When this new project is implemented, motorists on the main street will not 
be required to stop as often, thereby reducing the number of these rear-end and sideswipe 
conflicts. 

Research numbers for the Crash Mitigation Factors (CMF) vary from 10-80 percent 
reduction.  For our analysis, a very conservative approach was taken, in that ONLY rear-
end and sideswipe crashes were considered to be correctable, and then a 10% CMF was 
applied.  (All other types of crashes, including right-angle, were not considered to be 
“correctable” in this analysis.)  

A review of the crash history for the 4-year period between 2011-2014 indicated a total of 
406 crashes at the 25 subject intersections.  The analysis of this crash information 
indicates the following:  

 

Accident Type Number 

  

  

Broadside 111 

Rear End 136 

Sideswipe – same direction 90 
Left-Turning 28 

Head-on 10 

Non-Collision 31 

  

  

Total 406 

Average per year 
per intersection: 

4.1 

 
 
There were a total of 226 reported crashes that are considered correctable (Rear-end 
and Sideswipe-same direction- highlighted above).  Of these, there were 66 personal 
injury crashes involving 73 injuries.   

Based on current IDOT value factors, the total estimated loss from crashes during the 
described four-year period is $ 5,007,400 (See Exhibit “L”).  Assuming a crash reduction 
of 10 percent of the correctible crashes and an estimated project life of 15 years, the 
request for $120,000 of Traffic Safety Funds relates to a benefit-cost factor of 12.36:1.   

 
 
 



 

Exhibit C 

 
   DESIGN/INCIDENTALS:     $60,000 
   TOTAL PROJECT COST:    $660,000 

1.    6th Avenue at College Ave. $20,000

2.          6
th

 Avenue at Forest Ave. $20,000

3.          6
th

 Avenue at Hickman Rd. $30,000

4.          6
th

 Avenue at Holcomb Ave. $20,000

5.          6
th

 Avenue at University Ave. $30,000

6.          Cherry St. at 8
th

 Street $15,000

7.          Cherry St. at 9
th

 Street $15,000

8.          East 14
th

 St. at Court Ave. $25,000

9.          East 14
th

 St. at Walnut St. $20,000

10.     East 14
th

 St. at Grand Ave. $25,000

11.     East 14
th

 St. at Walker St. $20,000

12.     East 15
th

 St. at Court Ave. $25,000

13.     East 15
th

 St. at Walnut St. $20,000

14.     East 15
th

 St. at Grand Ave. $25,000

15.     East 15
th

 St. at Walker St. $20,000

16.     Ingersoll Ave. at 17
th

 St. $20,000

17.     Ingersoll Ave. at 18
th

 St. $20,000

18.     19
th

 St. at Carpenter Ave. $25,000

19.     19
th

 St. at Forest Ave. $25,000

20.     19
th

 St. at Clark St. $20,000

21.     ML King at Clark St. $20,000

22.     ML King at Forest Ave. $25,000

23.     ML King at Carpenter Ave. $20,000

24.     Forest Ave. at 25
th

 St. $20,000

25.     Forest Ave. at 27
th

 St. $20,000

TRAFFIC SIGNAL MODIFICATIONS: $545,000

CONTINGENCY (10%): $55,000

TOTAL CONSTRUCTION COST: $600,000

COST ESTIMATE
Citywide Fixed-Time Signal Upgrade Project - Phase 2
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TIME SCHEDULE 
 

 
CITYWIDE FIXED-TIME SIGNAL UPGRADE 

PROJECT – PHASE 2 
 
 
 

 Project Approval: December 2015 
 
 Agreement Signed: February 2016 
 
 Project bid: April 2016 
 
Construction completed: October 2016 
 
 Project Closeout: January 2017 
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Photos of 3 typical intersections that are part of project      Exhibit F 

 

 
On Walnut Street, looking east toward E 14th Street 

 

On E 
On Walnut Street, looking west toward E 14th Street 
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On East 14th Street, looking south toward Walnut Street. 

 

 
On Ingersoll Avenue, looking west toward 17th Street. 
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On Ingersoll Avenue, looking east toward 17th Street. 

 

 
On 17th Street, looking north toward Ingersoll Avenue 
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On 17th Street, looking south toward Ingersoll Avenue 

 

 
On 19th Street, looking north toward Forest Avenue. 
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On Forest Avenue, looking west toward 19th Street 

 

 
On Forest Avenue, looking east toward 19th Street 
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OFFICER CRASH REPORTS 
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Exhibit J 

E 14th / E 15th Street Corridor - 2012 IDOT Counts 
 

 
 
 

ML King / 19th Street Corridor - 2012 IDOT Counts 
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Forest Avenue Corridor - 2012 IDOT Counts 

 

 
 
 
 
 
 
 
 
 

Cherry Street Corridor - 2008 IDOT Counts 
 

[There were no recent counts available for the Cherry Street corridor, although it is 
estimated to be approximately 5,000 vehicles/day. 
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Ingersoll Avenue Corridor - 2012 IDOT Counts 

 
 
 
 
 
 
 
 
 
 

 6th Avenue Corridor - 2012 IDOT Counts 
 
 

 
 
 



 

  
 



Intersection or Spot Benefit / Cost Safety Analysis Rev. 5/14

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Aug 11, 2015

Intersection:

Improvement

Proposed Improvement(s):

120,000$    Estimated Improvement Cost, EC 15       Est. Improvement Life, years, Y

Other Annual Cost (after initial year), AC 10       Crash Reduction Factor (integer), CRF

-$            Present Value Other Annual Costs, OC 4.0% Discount Rate (time value of $), INT

Present Value Cost, COST = EC + OC

Traffic Volume Data

Source: 2012 Date of traffic count

Daily Entering Vehicles by Approach (or AADT / 2)

2,000 Current Annual Entering Veh., AEV = DEV * 365

7,500 7,500 veh / day, Final Year DEV, FDEV

2,000 MEV, Total Million Entering Veh. Over

   life of Project, TMEV

1.0% Projected Traffic Growth (0%-10%), G

19,000        Current Daily Entering Vehicles, DEV

Crash Data

2011 First full year --> 2014 Last full year 4.0 years, Time Period, T

Additional months values as of May 2014

0 Fatal Crashes 0 Fatalities @ $4,500,000 -$                  

0 Major Injuries @ $325,000 -$                  

66 Injury Crashes 26 Minor Injuries @ $65,000 1,690,000$       

47 Possible Injuries @ $35,000 1,645,000$       

160 Property Damage Only (assumed cost per crash) $7,400 1,672,400$       

-OR-   enter all Property Costs of all crashes:

226 Total Crashes, TA Total $ Loss, LOSS 5,007,400$       

56.50          Current Crashes / Year, AA = TA / T Crashes / MEV, Crash Rate, CR

22,157$      Cost per Crash, AVC = LOSS / TA   CR = TA x 10^6 / (DEV x 365 x T)

909.5          Total Expected Crashes, TECR = CR x TMEV Present Value of Avoided

5.65            Crashes Avoided First Year AAR = AA x CRF / 100   Crashes, BENEFIT

125,185$    Crash Costs Avoided in First Year, AAR x AVC

90.9            Total Avoided Crashes, TECR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $1,482,838 : = 12.36  : 1

1,482,838$  

$120,000

8.15             

6,935,000      

111.63           

Iowa DOT

22,058           

Upgrade existing fixed-time signals to semi-actuated

Note: Only "correctable" crashes are included in the analysis (sideswipe-same direction, rear-end on main st)

Citywide Fixed-Time Traffic Signal Upgrade - Phase 2 (25 intersections)

Polk BJW

120,000$         
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Traffic Safety Improvement Program 
Application 

 

 
 
 
 
 
 
 
 
 
 
 

142
nd

 Street and Douglas Parkway 
Urbandale, Iowa 
August 14, 2015 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prepared by: 
 
 
 
 

4125 Westown Parkway, Suite 100 
West Des Moines, Iowa 50131 

800.798.8104  



Rev. 5/15 

 
Application for TRAFFIC SAFETY FUNDS 

 

GENERAL INFORMATION DATE: 08/14/2015 

  

Location / Title of Project 142nd St and Douglas Ave Roudabout Improvements 

Applicant City of Urbandale 

Contact Person David J. McKay, P.E. Title Public Works Director 

Complete Mailing Address 3600 86th Street 

 Urbandale, IA 50322 

Phone (515) 331-6713 E-Mail dmckay@urbandale.org 
 (Area Code)  

  
If more than one highway authority is involved in this project, please indicate and 
fill in the information below (use additional sheets if necessary). 

Co-Applicant(s)       

Contact Person       Title       

Complete Mailing Address       

        

Phone       E-Mail       

 (Area Code)  

PLEASE COMPLETE THE FOLLOWING PROJECT INFORMATION: 
  

Application Type  Site Specific  

  Traffic Control Device  

  Safety Study  

Funding Amount 
 

Total Project Cost      $ 502,000 

 Safety Funds Requested      $ 500,000 
 



A. Application Certification



A. Resolution



B. Narrative 
 

 

  
 

Background / Existing Conditions 

 The City of Urbandale is proposing to make improvements to the intersection of 142
nd

 Street and 

Douglas Parkway. The existing intersection is a four (4) leg roundabout that was originally constructed in 

2004 prior to more modern roundabout design criteria being established. Each approach of the 

roundabout is perpendicular to the inscribed circle and passes through the center of the roundabout.  This 

type of geometry creates large speed differentials between entering and circulating traffic.  The design 

does not meet current roundabout design guidelines due to the lack of entrance and departure angles 

which naturally limit the speed of vehicles entering the roundabout.  With minimal side friction to limit 

speed along Douglas Parkway, traffic entering the roundabout is forced to abruptly reduce their speed in 

order to navigate the roundabout.  The increased speed of entering traffic also results in a decreased 

reaction time to evaluate gaps and ability to merge into circulating traffic. 

The of Douglas Parkway corridor from 142
nd

 Street to 128
th
 Street was a completely new east-

west connection from Interstate 35/80 to existing gravel roads serving the development to the west.  As 

development in these western suburbs exploded, traffic volumes along the east-west arterials of 

University Avenue, Hickman Road and Douglas Parkway skyrocketed.  The subject corridor along 

Douglas Parkway which saw no traffic in 2004, was first measured for traffic in 2008, more than doubled in 

traffic by 2012 and has continued to see an increase as more and more development is added to the 

west.  In 2008, the Douglas Parkway corridor was expanded west to 156
th
 Street. By 2010, it was 

expanded and extended all of the way to Waukee creating a parallel route to Hickman Road for 

commuting traffic from the west.  With the continued development to the north and west of the Douglas 

Parkway corridor, traffic numbers will continue to rise on this important east-west arterial to Interstate 

35/80. 

Douglas Parkway is a divided, four lane arterial. Recent improvements to 142
nd

 Street south have 

expanded the roadway to four lanes from Douglas Parkway to Hickman Road.  142
nd

 Street north is built 

out to four lanes for 300’ at which point it is reduced to two lanes up to Aurora Avenue. 142
nd

 Street is 

currently classified as a minor arterial to the south and collector to the north. The posted speed limit of 

both roadways is 35 mph. See Exhibit H for existing conditions. 
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Crash Analysis 

 Crash history for this intersection was collected from both Iowa DOT CMAT software and actual 

officer reports from the Urbandale Police Department. The evaluation period is from 2005 to 2014 to 

identify trends and safety issues with the current intersection geometry and operations. In the past 7 years 

31 crashes have been reported resulting in 1 major injury, 2 minor injuries, and 4 possible injuries. The 

majority of crashes (65%) are sideswipe collisions due to failure to yield or improperly merging upon 

entry/exiting of the roundabout.  Approximately 65% of these collisions occurred with one or both vehicles 

traveling westbound. Other recorded causes of crashes include striking a pole or median, running off the 

road, and rear end collisions.  

In the past four years, the frequency of crashes has more than doubled from the previous four 

years.  This is directly attributed to the increased traffic from development and the build-out of the Douglas 

Parkway corridor to support the surrounding area.  Roundabouts, by their design, result in crashes that 

are often less severe due to speed and manner of the collision.  This is reinforced by the increased 

number of sideswipe and “Property Damage Only” collisions. However, although these crashes are less 

severe in nature still pose a major safety concern and significant financial loss.  Refer to Section I for 

crash history, officer accident reports, and crash details. 

Proposed Improvements 

 Due to the amount and manner of crashes at the intersection, it is proposed to reconstruct the 

roundabout using modern design guidelines for increased safety.  The majority of crashes are sideswipe 

upon entering or exiting the roundabout.  It is proposed to reconstruct all four legs of the roundabout in 

order to increase the deflection angle for the traffic entering the roundabout.  This revised geometry will 

naturally slow motorists down, providing them with more time to judge gaps of circulating traffic and greater 

control of their vehicle when entering the roundabout. The outside circulating radii of the roundabout will 

also be widened allowing for a better defined path to navigate the roundabout.  The existing fishhook 

pavement marking will also be removed and replaced with standard lane designation arrows.  Lastly, the 

pedestrian crossings will be reconstructed and additional lighting will be installed to eliminate backlighting 
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of the roundabout and pedestrians. Refer to Exhibit G for the proposed improvements. 

Safety Justification  

 Currently there no crash modification factor(s) (CMF) in place that are directly related to 

converting an existing roundabout with geometric and operational issues and modernizing it to the current 

guidelines. Of the 31 crashes in 7 years, at least 16 were related to failing to yield or making improper 

turns. A crash reduction factor (CRF) of 25 was used for the justification as follows: 

• Path overlap - Each approach and exit has the condition where the motorists upon entry and exit 

are not directed into the proper lane. This creates unnecessary and additional conflict points. By 

removing these conflict points, sideswipe and improper turn crashes will be reduced. 

• Deflection - Each approach has no deflection which causes motorists to approach and enter the 

roundabout at higher speeds. Reconstructing the approaches to create deflection will help reduce 

entering motorist’s speed to those of the circulating traffic. Additionally, this allows motorists to 

enter and navigate the roundabout at a more reasonable speed to maintain control and maintain 

proper lane assignments. By adding deflection, failure to yield and high speed entry crashes will 

be reduced. 

Roundabout design is focused on achieving consistent speed through an intersection; something the 

existing design does not allow. Vehicles are forced to greatly reduce their speed just prior to entering the 

roundabout; similar to navigating a traditional intersection when making a right turn.  There are four major 

safety issues to this design: 

• Requires greater gap between circulating traffic when entering due to abruptly reduced approach 

speeds 

• Increased queuing of traffic at approach legs 

• Decreases reaction time when analyzing surrounding traffic and proper lane assignment 

• Promotes path overlap for vehicles navigating straight through the roundabout due to lack of 

deflection angle 

The proposed improvements focus on addressing these safety issues by reducing the confusion of 
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navigating the roundabout. Natural path of a vehicle is determined by the speed and orientation of the 

vehicle at the yield line. By decreasing the entry angle through the approach legs, motorists are allowed 

time to analyze gaps of circulating traffic prior to entering the roundabout.  This creates a more clearly 

defined path and allows motorists to focus more on surrounding traffic and proper lane assignment and 

less on navigating the roundabout.  Most importantly these improvements will result in a safer roundabout 

and a reduced frequency of crashes. 



C. Cost Estimate

Item No Description Unit Unit Price Quantity Cost
1 MOBILIZATION LS $22,000 1 $22,000
2 CONSTRUCTION SURVEY LS $3,500 1 $3,500
3 TRAFFIC CONTROL LS $15,000 1 $15,000
4 REMOVAL OF EXISTING PAVEMENT SY $12 3600 $43,200
5 PAVEMENT MARKING REMOVAL STA $100 8 $800
6 PAVEMENT SYMBOL REMOVAL EA $100 10 $1,000
7 STORM STRUCTURE REMOVAL EA $1,500 8 $12,000
8 STORM SEWER LF $85 80 $6,800
9 STORM SEWER STRUCTURES EA $3,500 8 $28,000

10 EARTHWORK, FINE GRADING LS $10,000 1 $10,000

11 SUBGRADE PREP, 12" SY $6 3600 $21,600

12 PCC PAVEMENT, CL C, 9" SY $67 3600 $241,200

13 PCC SIDEWALK, 4" SY $50 100 $5,000

14 TOP SOIL, STRIP, STOCKPILE, AND SPREAD SY $20 1400 $28,000

15 PAVEMENT MARKINGS STA $200 20 $4,000

16 PAVEMENT SYMBOLS EA $150 20 $3,000

17 PERMANENT SIGNAGE EA $300 20 $6,000

18 SITE RESTORATION AC $4,500 1 $4,500

SUBTOTAL 456,000$         

10% CONTINGENCY 46,000$           
.

 TOTAL 502,000$         

Proposed Roundabout Modernization
Douglas Parkway & 142nd Street

Urbandale, Iowa

Opinion of Probable Construction Costs

August 14, 2015

**TOTAL PROJECT COSTS AND CONSTRUCTION COSTS PROVIDED HEREIN ARE MADE ON THE BASIS OF ENGINEER'S EXPERIENCE AND 

QUALIFICATIONS AND REPRESENT THE ENGINEER'S BEST JUDGMENT.  HOWEVER, THE ENGINEER CANNOT AND DOES NOT GUARANTEE THAT 

BIDS OR ACTUAL TOTAL PROJECT OR CONSTRUCTION COSTS WILL NOT VARY FROM THE ESTIMATE OF PROBABLE CONSTRUCTION COST.  THIS 

ESTIMATE IS INTENDED TO ASSIST IN BUDGETARY ASSESSMENT AND DOES NOT GUARANTEE THAT ACTUAL PROJECT COSTS WILL NOT EXCEED 

OR BE LOWER THAN THE AMOUNTS STATED IN THIS ESTIMATE.
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Improvements to the 142nd Street and Douglas Parkway Roundabout are to be funded through 

Traffic Safety Improvement Fund. The schedule proposed for the safety improvements is as 

follows: 

• August 15, 2015 – Submit for 2015 TSIP Funds 

 

• Mid-December 2015 – TSIP Funds are awarded 

 

• July 1, 2016 –TSIP funds are available for the intersection improvements 

 

• August 2016 – Proceed with design of improvements 

 

• February 2017 – Let intersection project  

 

• 2017 Construction Season – Construction begins / Completed 

 

 



E. Project Location 
 

 

 

 

 

 

Project Location 

City of Urbandale 



F. Existing Site Photos 
 

 

 

 

 

Looking South/West along Douglas Parkway (East Approach) 

 

 

Looking West along Douglas Parkway (East Approach) 
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Looking South/East on Douglas Parkway  

 

 

Looking South on 142
nd

 Street (North Approach, WB Exit) 
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Looking North on 142
nd

 Street (South Approach) 

 

 

Looking North on 142
nd

 Street (South Approach) 





H. Aerial Photograph 
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Major Cause Summary

Report Version 1.1 Jan 2005

Total Crashes

Animal3 Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action

Crossed Centerline Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection1 Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure1

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign5 Ran Off Road - Right

Major Cause Summary:

FTYROW: Making Left Turn1 Ran Off Road - Straight1

FTYROW: From Driveway Ran Off Road - Left

FTYROW: From Parked Position Lost Control

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative)4 Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions4 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn2 Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close Other: Other Improper Action4

Disregarded Railroad Signal Unknown2

Disregarded Warning Sign Other: No Improper Action3

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

1

1

4

25

-

1

1

4

-

$124,900TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2008 [5], 2009 [1], 2010 [7], 2012 [3], 2013 [6], 2014 [6], 2015 [3]

Dry

Wet

Ice

Snow

Slush

24

4

-

2

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

1

Analysis Years:

Surface Condition Summary:

Total Injuries31 6

Total Crashes 31
$4,029AVG Property Damage:

Crash Mapping Analysis Tool8/11/2015

Selection Filter:

((YEAR <> 2005 and YEAR <> 2006 and YEAR <> 2007))

Analyst: Notes:

1 1Page: of

I. Crash History

Note:  Police reports available upon request.  Police reports have been verified against CMAT Data.



Crash Detail Report

Report Version 1.3 Aug 2006

2008432221 DOUGLAS PKWY and 142ND ST

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Equipment failure

Manner of Crash:Non-collision

Surface Conditions:Dry

Roadway Type:Intersection: Four-way intersection

Number of Vehicles:1

Unit 1

Init Trav Dir: East

Veh Action: Essentially straight

Configuration: Passenger car

Driver Age: 18

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

03/13/2008 23:25

County:77 City:Urbandale

Unit 2

0

0

0

0

0

Unit 3

0

0

0

0

0

Driver Gender: M

Light Conditions:Dark - roadway lighted

Weather Conditions: Clear

Property Damage:$3500

Fixed Object:

Drug/Alc Involved:none indicated

none 0 0

not reported 0 0

Curb/island/raised median 0 0

2008435723 DOUGLAS AT 142ND

Severity:Minor

Fatalities:0

Major Injuries:0

Minor Injuries:1

Possible Injuries:0

Unknown Injuries:0

Major Cause:Driving too fast for conditions

Manner of Crash:Non-collision

Surface Conditions:Dry

Roadway Type:Intersection: Four-way intersection

Number of Vehicles:1

Unit 1

Init Trav Dir: West

Veh Action: Essentially straight

Configuration: Sport utility vehicle

Driver Age: 61

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

04/05/2008 06:30

County:77 City:Urbandale

Unit 2

0

0

0

0

0

Unit 3

0

0

0

0

0

Driver Gender: M

Light Conditions:Dawn

Weather Conditions: Clear

Property Damage:$7000

Fixed Object:

Drug/Alc Involved:none indicated

Too fast for conditions 0 0

not reported 0 0

Other fixed object 0 0

Crash Mapping Analysis Tool8/11/2015 1 16Page: of

I. Crash History



Crash Detail Report

Report Version 1.3 Aug 2006

2008458223 DOUGLAS PKWY AND 142ND ST

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY at uncontrolled intersection

Manner of Crash:Sideswipe, same direction

Surface Conditions:Dry

Roadway Type:Intersection: Four-way intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: North

Veh Action: Turning right

Configuration: Passenger car

Driver Age: 29

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

09/03/2008 15:25

County:77 City:Urbandale

Unit 2

North

Turning right

4-tire light truck

37

Normal

Unit 3

0

0

0

0

0

Driver Gender: F M

Light Conditions:Daylight

Weather Conditions: Partly cloudy

Property Damage:$3000

Fixed Object:

Drug/Alc Involved:none indicated

FTY uncontrolled inters none 0

not reported not reported 0

none none 0

2008460617 DOUGLAS PKWY and 142ND ST

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY from yield sign

Manner of Crash:Sideswipe, same direction

Surface Conditions:Dry

Roadway Type:Intersection: Other intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: South

Veh Action: Turning left

Configuration: Sport utility vehicle

Driver Age: 16

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

09/18/2008 07:02

County:77 City:Urbandale

Unit 2

West

Entering (merging)

Passenger car

41

Normal

Unit 3

0

0

0

0

0

Driver Gender: M F

Light Conditions:Dawn

Weather Conditions: Partly cloudy

Property Damage:$2000

Fixed Object:

Drug/Alc Involved:none indicated

none FTY from yield sign 0

not reported not reported 0

none none 0

Crash Mapping Analysis Tool8/11/2015 2 16Page: of

I. Crash History



Crash Detail Report

Report Version 1.3 Aug 2006

2008478590 14200 BLK OF DOUGLAS EB

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Other: No improper action

Manner of Crash:Sideswipe, same direction

Surface Conditions:Dry

Roadway Type:Intersection: Other intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: East

Veh Action: Changing lanes

Configuration: Sport utility vehicle

Driver Age: 38

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

12/15/2008 06:43

County:77 City:Urbandale

Unit 2

East

Essentially straight

Passenger car

25

Normal

Unit 3

0

0

0

0

0

Driver Gender: F F

Light Conditions:Dawn

Weather Conditions: Cloudy

Property Damage:$3000

Fixed Object:

Drug/Alc Involved:none indicated

not reported none 0

not reported not reported 0

none none 0

2009510600 DOUGLAS PKWY and 142ND ST

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Other: No improper action

Manner of Crash:Sideswipe, same direction

Surface Conditions:Dry

Roadway Type:Intersection: Four-way intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: West

Veh Action: 88

Configuration: Sport utility vehicle

Driver Age: 38

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

06/06/2009 18:23

County:77 City:Urbandale

Unit 2

West

88

Passenger car

37

Normal

Unit 3

0

0

0

0

0

Driver Gender: M M

Light Conditions:Daylight

Weather Conditions: Clear

Property Damage:$5000

Fixed Object:

Drug/Alc Involved:none indicated

none none 0

not reported not reported 0

none none 0

Crash Mapping Analysis Tool8/11/2015 3 16Page: of
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Crash Detail Report

Report Version 1.3 Aug 2006

2010551672 14200 BLK OF DOUGLAS WB

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Driving too fast for conditions

Manner of Crash:Rear-end

Surface Conditions:Snow

Roadway Type:Intersection: Four-way intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: West

Veh Action: Essentially straight

Configuration: Sport utility vehicle

Driver Age: 54

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

01/25/2010 16:59

County:77 City:Urbandale

Unit 2

West

Slowing/stopping

Passenger car

54

Normal

Unit 3

0

0

0

0

0

Driver Gender: M F

Light Conditions:Daylight

Weather Conditions: Snow

Property Damage:$4000

Fixed Object:

Drug/Alc Involved:none indicated

Too fast for conditions none 0

Followed too close not reported 0

none none 0

2010571088 DOUGLAS PKWY and 142ND ST

Severity:Poss/Unk

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:1

Unknown Injuries:0

Major Cause:FTY from yield sign

Manner of Crash:Non-collision

Surface Conditions:Dry

Roadway Type:Intersection: Four-way intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: North

Veh Action: Essentially straight

Configuration: Motorcycle

Driver Age: 23

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

05/06/2010 15:12

County:77 City:Urbandale

Unit 2

West

Essentially straight

Passenger car

17

Normal

Unit 3

0

0

0

0

0

Driver Gender: M F

Light Conditions:Daylight

Weather Conditions: Partly cloudy

Property Damage:$1000

Fixed Object:

Drug/Alc Involved:none indicated

Swerved to avoid FTY from yield sign 0

not reported not reported 0

none none 0

Crash Mapping Analysis Tool8/11/2015 4 16Page: of
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Crash Detail Report

Report Version 1.3 Aug 2006

2010574927 3700 BLK 142ND STREET

Severity:Poss/Unk

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:1

Unknown Injuries:0

Major Cause:Driving too fast for conditions

Manner of Crash:Non-collision

Surface Conditions:Dry

Roadway Type:Non-intersection: No special feature

Number of Vehicles:1

Unit 1

Init Trav Dir: North

Veh Action: Essentially straight

Configuration: Motorcycle

Driver Age: 20

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

05/31/2010 08:58

County:77 City:Urbandale

Unit 2

0

0

0

0

0

Unit 3

0

0

0

0

0

Driver Gender: M

Light Conditions:Daylight

Weather Conditions: Clear

Property Damage:$5000

Fixed Object:

Drug/Alc Involved:none indicated

Too fast for conditions 0 0

Lost control 0 0

Curb/island/raised median 0 0

2010583155 142ND & DOUGLAS PARKWAY

Severity:Poss/Unk

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:1

Unknown Injuries:0

Major Cause:Driving too fast for conditions

Manner of Crash:Non-collision

Surface Conditions:Dry

Roadway Type:Non-intersection: No special feature

Number of Vehicles:1

Unit 1

Init Trav Dir: West

Veh Action: Essentially straight

Configuration: Passenger car

Driver Age: 35

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Other

07/11/2010 05:43

County:77 City:Urbandale

Unit 2

0

0

0

0

0

Unit 3

0

0

0

0

0

Driver Gender: M

Light Conditions:Daylight

Weather Conditions: Clear

Property Damage:$5000

Fixed Object:

Drug/Alc Involved:Alcohol: Statutory

Too fast for conditions 0 0

Lost control 0 0

none 0 0

Crash Mapping Analysis Tool8/11/2015 5 16Page: of
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Crash Detail Report

Report Version 1.3 Aug 2006

2010581904 3800 BLOCK 142ND STREET

Severity:Major

Fatalities:0

Major Injuries:1

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Animal

Manner of Crash:Non-collision

Surface Conditions:Dry

Roadway Type:unknown

Number of Vehicles:1

Unit 1

Init Trav Dir: North

Veh Action: Essentially straight

Configuration: Motorcycle

Driver Age: 26

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

07/16/2010 16:47

County:77 City:Urbandale

Unit 2

0

0

0

0

0

Unit 3

0

0

0

0

0

Driver Gender: M

Light Conditions:Daylight

Weather Conditions: Clear

Property Damage:$1500

Fixed Object:

Drug/Alc Involved:none indicated

none 0 0

not reported 0 0

none 0 0

2010587072 142ND ST

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:unknown

Manner of Crash:Sideswipe, same direction

Surface Conditions:Dry

Roadway Type:Intersection: Other intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: South

Veh Action: Essentially straight

Configuration: Van or mini-van

Driver Age: 28

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

08/23/2010 14:15

County:77 City:Urbandale

Unit 2

South

Essentially straight

Sport utility vehicle

32

Normal

Unit 3

0

0

0

0

0

Driver Gender: M F

Light Conditions:Daylight

Weather Conditions: Clear

Property Damage:$5500

Fixed Object:

Drug/Alc Involved:none indicated

unknown unknown 0

not reported not reported 0

none none 0

Crash Mapping Analysis Tool8/11/2015 6 16Page: of
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Crash Detail Report

Report Version 1.3 Aug 2006

2010598475 142ND ST and DOUGLAS PKWY

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY other

Manner of Crash:Sideswipe, same direction

Surface Conditions:Dry

Roadway Type:Non-intersection: No special feature

Number of Vehicles:2

Unit 1

Init Trav Dir: West

Veh Action: Turning left

Configuration: Passenger car

Driver Age: 31

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

11/02/2010 20:45

County:77 City:Urbandale

Unit 2

West

Essentially straight

Passenger car

41

Normal

Unit 3

0

0

0

0

0

Driver Gender: F M

Light Conditions:Dark - roadway lighted

Weather Conditions: Clear

Property Damage:$2500

Fixed Object:

Drug/Alc Involved:none indicated

FTY other none 0

not reported not reported 0

none none 0

2012680553 142ND ST and DOUGLAS PKWY

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY from yield sign

Manner of Crash:Sideswipe, same direction

Surface Conditions:Dry

Roadway Type:Intersection: Other intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: South

Veh Action: Essentially straight

Configuration: Passenger car

Driver Age: 50

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

04/05/2012 17:04

County:77 City:Urbandale

Unit 2

East

Entering (merging)

4-tire light truck

50

Normal

Unit 3

0

0

0

0

0

Driver Gender: F M

Light Conditions:Daylight

Weather Conditions: Clear

Property Damage:$3500

Fixed Object:

Drug/Alc Involved:none indicated

none FTY from yield sign 0

not reported not reported 0

none none 0

Crash Mapping Analysis Tool8/11/2015 7 16Page: of
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Crash Detail Report

Report Version 1.3 Aug 2006

2012695055 DOUGLAS PARKWAY AND 142ND STREET

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY other

Manner of Crash:Sideswipe, same direction

Surface Conditions:Dry

Roadway Type:Intersection: Other intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: West

Veh Action: 88

Configuration: Passenger car

Driver Age: 25

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

07/19/2012 17:52

County:77 City:Urbandale

Unit 2

West

88

Sport utility vehicle

34

Normal

Unit 3

0

0

0

0

0

Driver Gender: M M

Light Conditions:Daylight

Weather Conditions: Clear

Property Damage:$7000

Fixed Object:

Drug/Alc Involved:none indicated

Made improper turn none 0

FTY other not reported 0

none none 0

2012715482 142ND ST and DOUGLAS PKWY

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Made improper turn

Manner of Crash:Sideswipe, same direction

Surface Conditions:Wet

Roadway Type:Non-intersection: No special feature

Number of Vehicles:2

Unit 1

Init Trav Dir: North

Veh Action: Turning right

Configuration: Sport utility vehicle

Driver Age: 40

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

12/06/2012 17:13

County:77 City:Urbandale

Unit 2

North

Essentially straight

Passenger car

31

Normal

Unit 3

0

0

0

0

0

Driver Gender: F F

Light Conditions:Dark - roadway lighted

Weather Conditions: Cloudy

Property Damage:$2500

Fixed Object:

Drug/Alc Involved:none indicated

Made improper turn none 0

not reported not reported 0

none none 0
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Crash Detail Report

Report Version 1.3 Aug 2006

2013743130 142ND ST and DOUGLAS PKWY

Severity:Poss/Unk

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:1

Unknown Injuries:0

Major Cause:unknown

Manner of Crash:Broadside

Surface Conditions:Dry

Roadway Type:Intersection: Other intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: North

Veh Action: Turning left

Configuration: Passenger car

Driver Age: 55

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

06/10/2013 07:55

County:77 City:Urbandale

Unit 2

East

Turning left

Sport utility vehicle

unknown

unknown

Unit 3

0

0

0

0

0

Driver Gender: F NR

Light Conditions:Daylight

Weather Conditions: Cloudy

Property Damage:$5000

Fixed Object:

Drug/Alc Involved:none indicated

none unknown 0

not reported not reported 0

none none 0

2013743231 DOUGLAS PKWY

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Other improper action

Manner of Crash:Sideswipe, same direction

Surface Conditions:Dry

Roadway Type:Intersection: Other intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: West

Veh Action: Essentially straight

Configuration: Passenger car

Driver Age: 27

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

06/10/2013 18:48

County:77 City:Urbandale

Unit 2

West

Essentially straight

4-tire light truck

37

Normal

Unit 3

0

0

0

0

0

Driver Gender: F NR

Light Conditions:Daylight

Weather Conditions: Clear

Property Damage:$4000

Fixed Object:

Drug/Alc Involved:none indicated

Other improper action none 0

not reported not reported 0

none none 0
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Crash Detail Report

Report Version 1.3 Aug 2006

2013748551 14200 DOUGLAS PKWY

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Ran off road - straight

Manner of Crash:Non-collision

Surface Conditions:Dry

Roadway Type:Intersection: Four-way intersection

Number of Vehicles:1

Unit 1

Init Trav Dir: West

Veh Action: Turning right

Configuration: Passenger car

Driver Age: 49

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Infl by alc/drugs/meds

07/14/2013 02:00

County:77 City:Urbandale

Unit 2

0

0

0

0

0

Unit 3

0

0

0

0

0

Driver Gender: M

Light Conditions:Dark - roadway lighted

Weather Conditions: Clear

Property Damage:$3300

Fixed Object:

Drug/Alc Involved:Alcohol: Statutory

Lost control 0 0

not reported 0 0

Curb/island/raised median 0 0

2013772586 142ND ST

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY other

Manner of Crash:Sideswipe, same direction

Surface Conditions:Dry

Roadway Type:Intersection: Four-way intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: West

Veh Action: Essentially straight

Configuration: Passenger car

Driver Age: 57

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

09/17/2013 16:14

County:77 City:Urbandale

Unit 2

West

Essentially straight

Passenger car

52

Normal

Unit 3

0

0

0

0

0

Driver Gender: M M

Light Conditions:Daylight

Weather Conditions: Cloudy

Property Damage:$7000

Fixed Object:

Drug/Alc Involved:none indicated

FTY other none 0

not reported not reported 0

none none 0
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Crash Detail Report

Report Version 1.3 Aug 2006

2013757940 142ND ST AND DOUGLAS PKWY

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Other improper action

Manner of Crash:Sideswipe, same direction

Surface Conditions:Dry

Roadway Type:Intersection: Other intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: West

Veh Action: 88

Configuration: Van or mini-van

Driver Age: 35

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

09/18/2013 17:12

County:77 City:Urbandale

Unit 2

West

88

Sport utility vehicle

65

Normal

Unit 3

0

0

0

0

0

Driver Gender: F F

Light Conditions:Daylight

Weather Conditions: Clear

Property Damage:$3000

Fixed Object:

Drug/Alc Involved:none indicated

none Other improper action 0

not reported not reported 0

none none 0

2013778726 DOUGLAS PKWY AND 142ND ST

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Other improper action

Manner of Crash:Sideswipe, same direction

Surface Conditions:Snow

Roadway Type:Intersection: Other intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: West

Veh Action: Essentially straight

Configuration: Passenger car

Driver Age: 71

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

12/30/2013 12:45

County:77 City:Urbandale

Unit 2

West

Essentially straight

Passenger car

42

Normal

Unit 3

0

0

0

0

0

Driver Gender: F F

Light Conditions:Daylight

Weather Conditions: Snow

Property Damage:$8000

Fixed Object:

Drug/Alc Involved:none indicated

Other improper action Other improper action 0

not reported not reported 0

none none 0
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Crash Detail Report

Report Version 1.3 Aug 2006

2014779285 14300BLK DOUGLAS PKWY

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Animal

Manner of Crash:not reported

Surface Conditions:not reported

Roadway Type:Not reported

Number of Vehicles:1

Unit 1

Init Trav Dir: West

Veh Action: not reported

Configuration: Passenger car

Driver Age: 46

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

not reported

01/13/2014 18:11

County:77 City:Urbandale

Unit 2

0

0

0

0

0

Unit 3

0

0

0

0

0

Driver Gender: M

Light Conditions:not reported

Weather Conditions: not reported

Property Damage:$3000

Fixed Object:

Drug/Alc Involved:none indicated

none 0 0

not reported 0 0

none 0 0

2014803156 142ND ST and DOUGLAS PKWY

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY from yield sign

Manner of Crash:Broadside

Surface Conditions:Dry

Roadway Type:Intersection: Four-way intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: East

Veh Action: Essentially straight

Configuration: Sport utility vehicle

Driver Age: 17

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

06/09/2014 20:13

County:77 City:Urbandale

Unit 2

North

Essentially straight

Passenger car

unknown

unknown

Unit 3

0

0

0

0

0

Driver Gender: M NR

Light Conditions:Daylight

Weather Conditions: Clear

Property Damage:$4000

Fixed Object:

Drug/Alc Involved:none indicated

none FTY from yield sign 0

not reported not reported 0

none none 0

Crash Mapping Analysis Tool8/11/2015 12 16Page: of

I. Crash History



Crash Detail Report

Report Version 1.3 Aug 2006

2014806416 142ND ST & DOUGLAS PKWY INTERSECTION

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Made improper turn

Manner of Crash:Non-collision

Surface Conditions:Dry

Roadway Type:Intersection: Other intersection

Number of Vehicles:1

Unit 1

Init Trav Dir: not reported

Veh Action: not reported

Configuration: Tractor/semi-trailer

Driver Age: unknown

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

unknown

07/02/2014 17:55

County:77 City:Urbandale

Unit 2

0

0

0

0

0

Unit 3

0

0

0

0

0

Driver Gender: NR

Light Conditions:Daylight

Weather Conditions: Partly cloudy

Property Damage:$4000

Fixed Object:

Drug/Alc Involved:none indicated

Made improper turn 0 0

Other improper action 0 0

Pole: utility/light/etc 0 0

2014814960 142ND ST AND DOUGLAS AVE ROUNDABOUT

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY other

Manner of Crash:Sideswipe, same direction

Surface Conditions:Wet

Roadway Type:Intersection: Other intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: West

Veh Action: 88

Configuration: Passenger car

Driver Age: 36

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

08/28/2014 07:59

County:77 City:Urbandale

Unit 2

West

88

Sport utility vehicle

34

Normal

Unit 3

0

0

0

0

0

Driver Gender: M F

Light Conditions:Daylight

Weather Conditions: Rain

Property Damage:$3000

Fixed Object:

Drug/Alc Involved:none indicated

FTY other none 0

not reported not reported 0

none none 0

Crash Mapping Analysis Tool8/11/2015 13 16Page: of

I. Crash History



Crash Detail Report

Report Version 1.3 Aug 2006

2014815620 DOUGLAS PKWY AND 142ND ST

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Other improper action

Manner of Crash:Sideswipe, same direction

Surface Conditions:Wet

Roadway Type:Intersection: Other intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: South

Veh Action: Essentially straight

Configuration: Passenger car

Driver Age: 33

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

09/05/2014 07:48

County:77 City:Urbandale

Unit 2

West

Turning right

Passenger car

33

Normal

Unit 3

0

0

0

0

0

Driver Gender: F M

Light Conditions:Daylight

Weather Conditions: Rain

Property Damage:$4000

Fixed Object:

Drug/Alc Involved:none indicated

Other improper action none 0

not reported not reported 0

none none 0

2014832322 14200BLK DOUGLAS PKWY

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Animal

Manner of Crash:Non-collision

Surface Conditions:Dry

Roadway Type:Non-intersection: No special feature

Number of Vehicles:1

Unit 1

Init Trav Dir: West

Veh Action: Essentially straight

Configuration: Sport utility vehicle

Driver Age: 26

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

12/04/2014 18:09

County:77 City:Urbandale

Unit 2

0

0

0

0

0

Unit 3

0

0

0

0

0

Driver Gender: F

Light Conditions:Dark - roadway lighted

Weather Conditions: Clear

Property Damage:$5000

Fixed Object:

Drug/Alc Involved:none indicated

none 0 0

not reported 0 0

none 0 0
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Crash Detail Report

Report Version 1.3 Aug 2006

2015854319 142ND ST AND DOUGLAS PKWY

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Other: No improper action

Manner of Crash:Sideswipe, same direction

Surface Conditions:Wet

Roadway Type:Intersection: Other intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: West

Veh Action: Essentially straight

Configuration: 4-tire light truck

Driver Age: 69

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

04/09/2015 14:25

County:77 City:Urbandale

Unit 2

West

Essentially straight

Passenger car

60

Normal

Unit 3

0

0

0

0

0

Driver Gender: M M

Light Conditions:Daylight

Weather Conditions: Cloudy

Property Damage:$2100

Fixed Object:

Drug/Alc Involved:none indicated

none none 0

not reported not reported 0

none none 0

2015861193 142ND ST AND DOUGLAS PKWY

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY making left turn

Manner of Crash:Broadside

Surface Conditions:Dry

Roadway Type:Intersection: Other intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: West

Veh Action: Turning left

Configuration: Passenger car

Driver Age: 22

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

05/26/2015 15:54

County:77 City:Urbandale

Unit 2

West

Essentially straight

Van or mini-van

40

Normal

Unit 3

0

0

0

0

0

Driver Gender: M F

Light Conditions:Daylight

Weather Conditions: Cloudy

Property Damage:$2000

Fixed Object:

Drug/Alc Involved:none indicated

FTY making left turn none 0

not reported not reported 0

none none 0
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Crash Detail Report

Report Version 1.3 Aug 2006

2015863018 DOUGLAS PKWY AND 142ND ST

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY from yield sign

Manner of Crash:Broadside

Surface Conditions:Dry

Roadway Type:Intersection: Other intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: North

Veh Action: 88

Configuration: Sport utility vehicle

Driver Age: 64

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

06/08/2015 17:55

County:77 City:Urbandale

Unit 2

West

Entering (merging)

4-tire light truck

16

Normal

Unit 3

0

0

0

0

0

Driver Gender: F F

Light Conditions:Daylight

Weather Conditions: Clear

Property Damage:$6500

Fixed Object:

Drug/Alc Involved:none indicated

none Erratic/reckless/aggrssv 0

not reported FTY from yield sign 0

none none 0
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J. Traffic Counts 

 

 

 

 

 

 
2012 Iowa DOT Traffic Map 

 

 

 

 

 

 

 

 

 

 

 

Road Name 2012 Iowa DOT AADT 

Douglas Parkway 5600 (West), 9000 (East) 

142
nd

 Street 8000* (South), 4000* (North) 

Project Location 

*Estimated Traffic volumes based off of surrounding area 

growth factor applied to 2008 DOT Traffic Volumes. 

 



Intersection or Spot Benefit / Cost Safety Analysis Rev. 5/14

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Aug 14, 2015

Intersection:

Improvement

Proposed Improvement(s):

502,000$   Estimated Improvement Cost, EC 20       Est. Improvement Life, years, Y

-$           Other Annual Cost (after initial year), AC 25       Crash Reduction Factor (integer), CRF

-$           Present Value Other Annual Costs, OC 4.0% Discount Rate (time value of $), INT

Present Value Cost, COST = EC + OC

Traffic Volume Data

Source: 2012, 2008 Date of traffic count

Daily Entering Vehicles by Approach (or AADT / 2)

2,000 Current Annual Entering Veh., AEV = DEV * 365

2,800 4,500 veh / day, Final Year DEV, FDEV

4,000 MEV, Total Million Entering Veh. Over

   life of Project, TMEV

10.0% Projected Traffic Growth (0%-10%), G

13,300       Current Daily Entering Vehicles, DEV

Crash Data

2008 First full year --> 2014 Last full year 7.0 years, Time Period, T

Additional months values as of May 2014

Fatal Crashes Fatalities @ $4,500,000 -$                 

1 Major Injuries @ $325,000 325,000$         

6 Injury Crashes 1 Minor Injuries @ $65,000 65,000$           

4 Possible Injuries @ $35,000 140,000$         

25 Property Damage Only (assumed cost per crash) $7,400 229,400$         

-OR-   enter all Property Costs of all crashes:

31 Total Crashes, TA Total $ Loss, LOSS 759,400$         

4.43           Current Crashes / Year, AA = TA / T Crashes / MEV, Crash Rate, CR

24,497$     Cost per Crash, AVC = LOSS / TA   CR = TA x 10^6 / (DEV x 365 x T)

253.6         Total Expected Crashes, TECR = CR x TMEV Present Value of Avoided

1.11           Crashes Avoided First Year AAR = AA x CRF / 100   Crashes, BENEFIT

27,121$     Crash Costs Avoided in First Year, AAR x AVC

63.4           Total Avoided Crashes, TECR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $935,844 : = 1.86  : 1

Increase roundabout entry angles, increase radius to improve exit speeds,

Roadway lighting, updated pavement symbols.

142nd Street and Douglas Parkway: Urbandale, Iowa

Polk David Fliehler

502,000$         

935,844$     

$502,000

0.91             

4,854,500      

278.04           

Iowa Dot Traffic Maps

89,476           
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Rev. 5/15 

 
Application for TRAFFIC SAFETY FUNDS 

 
GENERAL INFORMATION DATE: August 12, 2015 
  
Location / Title of Project South Duff Avenue Traffic Signal 

Applicant City of Ames 

Contact Person Damion Pregitzer, P.E. Title Traffic Engineer 

Complete Mailing Address 515 Clark Avenue 

 Ames, Iowa 50010 

Phone 515-239-5160 E-Mail dpregitzer@city.ames.ia.us 
 (Area Code)  

  
If more than one highway authority is involved in this project, please indicate and 
fill in the information below (use additional sheets if necessary). 

Co-Applicant(s)       

Contact Person       Title       

Complete Mailing Address       

        

Phone       E-Mail       
 (Area Code)  

PLEASE COMPLETE THE FOLLOWING PROJECT INFORMATION: 
  
Application Type  Site Specific  
  Traffic Control Device  
  Safety Study  

Funding Amount 
 

Total Project Cost      $ $450,000 

 Safety Funds Requested      $ $450,000 
 



Rev. 5/15 

APPLICATION CERTIFICATION FOR LOCAL GOVERNMENT 
 
To the best of my knowledge and belief, all information included in this application is true and 
accurate, including the commitment of all physical and financial resources.  This application 
has been duly authorized by the participating local government(s).  I understand the attached 
resolution(s) binds the participating local government(s) to assume responsibility if any 
additional funds are committed, and to ensure maintenance of any new or improved city 
streets or secondary roads. 
 
I understand that, although this information is sufficient to secure a commitment of funds, a 
firm contract between the applicant and the Department of Transportation is required prior to 
the authorization of funds. 
 
 

Representing the City of Ames 

Signed: 
 Signature Date Signed 

 
       

 Typed Name  

Attest: 

  

 Signature Date Signed 

 
       

 Typed Name  

 

Damion Pregitzer, PE

John Joiner, PE



Item B 

TRAFFIC SAFETY IMPROVEMENTS PROGRAM 
TRAFFIC SIGNAL INSTALLATION 

SOUTH DUFF AVENUE 
AMES, IOWA 

 
The City of Ames, Iowa is applying for Traffic Safety Improvement Program (TSIP) funding for 
safety improvements at a proposed intersection along South Duff Avenue, and a raised, 
concrete median along South Duff Avenue from South 5th Street to the new signal location (see 
Exhibit A).  The proposed signal will be located approximately 725 feet south of the intersection 
of South 5th Street and South Duff Avenue.  This new signal and raised median would allow 
access to frontage roads which will connect the commercial properties, and alleviate the 
existing congestion along South Duff Avenue. This project is an opportunity to make a 
significant traffic safety improvement in the South Duff Avenue corridor that will have mutual 
benefit for both the adjacent businesses and the Ames community 
 
The current posted speed limit between the Squaw Creek bridge and South 5th Street is 35 mph. 
The 2011 traffic volumes obtained from the Iowa DOT’s website indicate that almost 27,000 
vehicles per day (vpd) use this segment of South Duff Avenue.  Crash data from 2004 to 2013 
show 103 crashes within the proposed project area.  It is estimated the proposed 
improvements would decrease that number by approximately 40%.  The existing signal at South 
5th Street and South Duff Avenue operates at a Level of Service (LOS) ‘D’ with approximately 46 
seconds of delay.  The approaches at this existing intersection are rated as follows: eastbound is 
LOS ‘D’ (45 seconds), westbound is LOS ‘F’ (85 seconds), northbound is LOS ‘D’ (45 seconds), 
and southbound is LOS ‘D’ (45 seconds).  The peak hours of traffic through this area are 
documented as between 7:40 AM and 8:20 AM, and 5:15 PM and 6:00 PM.  The proposed 
traffic signal and raised median would improve the level of service of the signal at South 5th 
Street and South Duff Avenue to a LOS ‘C’ with approximately 21 seconds of delay. 
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Item C 

City of Ames, Iowa 
South Duff Avenue 

Traffic Signal and Raised Median 
TSIP Application 

 
    Engineer’s Estimate 

    Unit  Qty.  Unit Price  Total 

1  New Traffic Signal  1  LS  $290,000  $290,000 

2  Raised Concrete Median  1  LS  $160,000  $160,000 

           

  Total       $450,000 

           

  TSIP Grant Request       $450,000 

           

 



Item D 

City of Ames, Iowa 
South Duff Avenue 

Traffic Signal and Raised Median 
TSIP Application 

 

Project Schedule 

  Notification of Funding Award      December ‘15/January ‘16 

  Traffic Signal Design          February ‐ March ‘16 

  Project Bidding          May ‘16 

  Begin Construction          July ‘16 

  End Construction          August ‘16 



Item E 

PROJECT LOCATION ‐ Ames, Iowa 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

New traffic signal and raised median along South Duff Avenue 

 

Traffic Signal Location

Raised Concrete Median
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Item J 

TRAFFIC SAFETY IMPROVEMENTS PROGRAM 
TRAFFIC SIGNAL INSTALLATION 

SOUTH DUFF AVENUE 
AMES, IOWA 

 

 
2011 ADT Data ‐ South Duff Avenue between Hwy 30 & Lincoln Way (Iowa DOT) 



Iowa Department of Transportation
Turning Movement Traffic Count Summary

Annualized Daily Traffic For All Vehicles

Station Number:

85217573099

Count Date:

Wednesday, March 23, 2011

County:

Story

Location Description:

US 69 & 5TH ST

Volume Factor: 1.948

Raw Data-All Vehicles:

Pass Class Factor: 1.956

SU Class Factor: 1.914

Combo Class Factor: 1.710
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33 331 18 33 8 40 46 595 14 14 9 124
79 449 16 40 4 36 65 619 17 23 15 117

200 667 28 141 13 138 111 792 47 22 41 194
304 730 37 240 42 172 191 878 48 27 54 291
264 696 29 198 28 176 107 796 31 21 56 270
326 663 25 305 54 193 208 678 43 19 74 384
312 783 30 326 30 185 225 876 51 29 59 361
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Item L
Intersection or Spot Benefit / Cost Safety Analysis Rev. 5/14

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Aug 11, 2014

Intersection:

Improvement

Proposed Improvement(s):

450,000$   Estimated Improvement Cost, EC 25       Est. Improvement Life, years, Y

Other Annual Cost (after initial year), AC 50       Crash Reduction Factor (integer), CRF

-$           Present Value Other Annual Costs, OC 4.0% Discount Rate (time value of $), INT

Present Value Cost, COST = EC + OC

Traffic Volume Data

Source: 2011 Date of traffic count

Daily Entering Vehicles by Approach (or AADT / 2)

11,756 Current Annual Entering Veh., AEV = DEV * 365

4,308 4,695 veh / day, Final Year DEV, FDEV

12,571 MEV, Total Million Entering Veh. Over
   life of Project, TMEV

1.0% Projected Traffic Growth (0%-10%), G

33,330       Current Daily Entering Vehicles, DEV

Crash Data

2010 First full year --> 2012 Last full year 3.0 years, Time Period, T

0 Additional months values as of May 2014

0 Fatal Crashes Fatalities @ $4,500,000 -$                 

Major Injuries @ $325,000 -$                 

4 Injury Crashes 4 Minor Injuries @ $65,000 260,000$         

0 Possible Injuries @ $35,000 -$                 
37 Property Damage Only (assumed cost per crash) $7,400 303,400$         

-OR-   enter all Property Costs of all crashes:
41 Total Crashes, TA Total $ Loss, LOSS 563,400$         

13.67         Current Crashes / Year, AA = TA / T Crashes / MEV, Crash Rate, CR
13,741$     Cost per Crash, AVC = LOSS / TA   CR = TA x 10^6 / (DEV x 365 x T)

386.0         Total Expected Crashes, TECR = CR x TMEV Present Value of Avoided
6.83           Crashes Avoided First Year AAR = AA x CRF / 100   Crashes, BENEFIT

93,900$     Crash Costs Avoided in First Year, AAR x AVC
193.0         Total Avoided Crashes, TECR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $1,624,277 : = 3.61  : 1

Installation of new traffic signal approximately 725 feet south of South 5th St.

along South Duff Avenue, and construction of a raised concrete median from South 5th St. to new signal

South Duff Avenue between South 5th Street and Squaw Creek Bridge

Story Mark A. Crawford, P.E.

450,000$         

1,624,277$  

$450,000

1.12             

12,165,450    

343.59           

Iowa DOT - South Duff AADT

42,743           
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District 2 

 

 

 

 

 

 



Rev. 5/15 

 
Application for TRAFFIC SAFETY FUNDS 

 

GENERAL INFORMATION DATE: August 11, 2015 

  

Location / Title of Project University Avenue and Cedar Heights Drive intersection 

Applicant City of Cedar Falls 

Contact Person Randy Lorenzen Title City Engineer 

Complete Mailing Address 220 Clay Street 

 Cedar Falls, Iowa 50613 

Phone 319-268-5176 E-Mail Randy.Lorenzen@cedarfalls.com 

 (Area Code)  

  
If more than one highway authority is involved in this project, please indicate and 
fill in the information below (use additional sheets if necessary). 

Co-Applicant(s)       

Contact Person       Title       

Complete Mailing Address       

        

Phone       E-Mail       

 (Area Code)  

PLEASE COMPLETE THE FOLLOWING PROJECT INFORMATION: 
  

Application Type  Site Specific  

  Traffic Control Device  

  Safety Study  

Funding Amount 
 

Total Project Cost      $ $2,100,000 

 Safety Funds Requested      $ $500,000 
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City of Cedar Falls, Iowa
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Section B 

2017 TSIP: University Avenue & Cedar Heights Drive Intersection  

Existing Conditions 

 

Deteriorated pavement over sixty years old; high speeds; safety deficiencies; no pedestrian or 

bicycle accommodations; overbuilt; no connectivity to limited transit options; inefficient traffic 

operations. These statements summarize the University Avenue corridor in Cedar Falls today. 

The University Avenue Corridor Reconstruction Project is an ambitious effort to transform 

University Avenue between Iowa Highway 58 and Midway Drive in Cedar Falls from a vehicle-

centric, six-lane, highway into a revitalized, four-lane, multimodal, urban roadway guided by one 

of the nation’s best complete street policies. The objective of this project is to design and 

construct a corridor that is safe and accommodating and moves all forms of traffic as safely and 

efficiently as possible. 

 

University Avenue is a six-lane, divided highway with a posted speed of 45 mph. The corridor 

includes 17 at-grade intersections, 60 commercial and residential driveway access points, and 

intermittent frontage roads paralleling University Avenue. The corridor currently carries up to 

20,000 vehicles per day. Corridor improvements have been under consideration and study since 

2008. 

 

University Avenue & Cedar Heights Road Drive Intersection 

Cedar Heights Drive is one of the major intersections along the corridor and is the highest crash 

location on University Avenue. The current Average Daily Traffic through this intersection is 

15,515 vehicles. The most frequent type of crash at the Cedar Heights Drive intersection is 

eastbound or westbound left-turning traffic colliding with oncoming vehicles. Rear-end 

collisions are also prevalent at this intersection. Several factors contribute to the crashes at this 

intersection, including: 

 Limited sight distance for westbound left-turning traffic due to the horizontal curve in 

University Avenue at this location 

 High traffic volumes due to the proximity of commercial properties at this intersection, 

including a car dealership, banks and a motel. 

 Skewed intersection results in a sharper left-turn angle 

 Proximity of frontage road access points 

 High speeds along corridor 

 Split phase traffic signal operation increases delay and causes driver impatience. 

 

In addition, this location lacks adequate pedestrian facilities to safely cross this busy intersection. 

 

Crash History 

This intersection has the highest crash rate along the 2 mile long project corridor. An overbuilt 

roadway, high speeds, and intersection geometrics are factors contributing to the safety issues at 

this intersection. Between 2004 and 2014, there were 97 crashes at this intersection, a rate of 

1.55 crashes per million entering vehicles (above the statewide average during this time). 

 



Section B 

2017 TSIP: University Avenue & Cedar Heights Drive Intersection  

 



Section B 

2017 TSIP: University Avenue & Cedar Heights Drive Intersection  

 
 

  



Section B 

2017 TSIP: University Avenue & Cedar Heights Drive Intersection  

Proposed Concept 

The goals of the Cedar Heights Drive intersection improvements and the University Avenue 

Reconstruction Project are to: 

 Enhance safety 

 Improve pavement conditions 

 Support and revitalize economic growth throughout the corridor  

 Provide for bicycle and pedestrian access and mobility 

 Improve traffic flow 

 

The City of Cedar Falls recognized the transportation challenges of the University Avenue 

corridor years ago and, through various efforts over the last decade, has developed a multimodal 

transportation project that will completely transform the operations and functionality of the 

corridor. The complete streets design includes a road diet, reduced lane widths, reduced speed, 

roundabouts, sidewalks, trails, bus stops/shelters, street lighting, and streetscaping. This project 

will increase mobility and connectivity for residents, visitors, and students. 

 

The intersection of University Avenue and Cedar Heights Drive will be improved by: 

 Installation of a roundabout 

 Reducing the corridor from six lanes to four lanes 

 Reducing the lane widths from 12 feet to 11 feet 

 Reduction of speed through intersection 

 Addition of pedestrian facilities 

 

Safety Justification 

The reductions in the number and width of travel lanes – often called a “road diet” – will have 

multiple benefits. The road diet will reduce lane capacity and slow the speed of traffic. In 

addition, the posted speed of the corridor will be reduced from 45 miles per hour to 35 miles per 

hour. Road diets improve speed limit compliance, which improves safety – for all users. Lower 

speeds decrease the severity when crashes do occur. The slower traffic speeds require less time 

for a vehicle to stop, reducing the chance of striking a pedestrian. If a pedestrian crash does 

occur, the severity is drastically reduced with the lower speeds. A pedestrian struck at 40 mph 

has an 85% chance of being killed. At 30 mph, that chance is nearly cut in half to 45%. 

 

These lower speeds benefit bicyclists sharing the road with vehicles in the same way. Road diets 

also benefit pedestrians in that the decreased number of vehicle travel lanes for pedestrians to 

cross reduces the exposure time for pedestrians, reducing their crash risk. 

 

A roundabout will be constructed at this intersection. Lower speeds and reduced number of 

vehicle and pedestrian conflicts points at roundabouts minimize the severity and number of 

overall crashes. These factors also reduce the number of injury crashes at roundabout 

intersections versus other types of intersections. According to the Federal Highway 

Administration (FHWA) Proven Safety Countermeasures, converting a signalized intersection to 

a roundabout a location can experience: 

 78% reduction in severe (injury/fatal) crashes 

 48% reduction in overall crashes  

 



Section B 

2017 TSIP: University Avenue & Cedar Heights Drive Intersection  

A five-foot wide sidewalk will be constructed on the north side of the intersection and a ten-foot 

wide multi-use trail will be constructed on the south side. These new facilities will benefit transit 

riders, pedestrians and bicyclists. ADA compliant ramps will be constructed at the intersection. 

 

Manual on Uniform Traffic Control Devices (MUTCD) Requirements 

All proposed intersection and traffic safety improvements will be consistent with the 2009 

MUTCD. 

 

Clear Zones 

All proposed intersection and traffic safety improvements will be consistent with accepted 

engineering design practice and will include adequate clear zones adjacent to the roadway.



Section C 

2017 TSIP: University Avenue & Cedar Heights Drive Intersection  

Itemized Breakdown of Costs

 



Section C 

2017 TSIP: University Avenue & Cedar Heights Drive Intersection  

 

 

Anticipated Funding Sources 

 

Funding Total Percent 

Local $1,600,000 76% 

TSIP $500,000 24% 

Total $2,100,000  

 

 

 

 

 

 

 



Section D 

2017 TSIP: University Avenue & Cedar Heights Drive Intersection  

Project Schedule 
 

University Avenue Corridor Study Completed in August 2010  

Environmental Assessment Completed in October 2013 

FONSI February 2014  

Traffic Analysis and Conceptual Design Completed February 2015  

Public Involvement and Right-of-Way Acquisition February 2015 to May 2016 

Final Design December 2015 to May 2016 

Construction July 2016 to December 2017 

 

 

 

 

 

 

 

 



Section E 

2017 TSIP: University Avenue & Cedar Heights Drive Intersection  

Project Map 
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Section F 

2017 TSIP: University Avenue & Cedar Heights Drive Intersection  

Color Pictures 

 

 
 

 
 

 

  

Looking East 

Looking West 



Section F 

2017 TSIP: University Avenue & Cedar Heights Drive Intersection  

 
 

 
 

  

Looking South 

Looking Southeast 



Section F 

2017 TSIP: University Avenue & Cedar Heights Drive Intersection  

 
 

 
 

Looking North 

Looking South 



Section F 

2017 TSIP: University Avenue & Cedar Heights Drive Intersection  

 
 

Looking Northwest 



Section G 

2017 TSIP: University Avenue & Cedar Heights Drive Intersection  

Plan View 

 

 
 

 
 

 



Section H 

2017 TSIP: University Avenue & Cedar Heights Drive Intersection  

Aerial Photograph 

 

 
 

 



Section I 

2017 TSIP: University Avenue & Cedar Heights Drive Intersection  

Officer Reports 

 

See Appendix for Officer Reports from 2010 to 2015. 

 

 

 

 

 



Section J 

2017 TSIP: University Avenue & Cedar Heights Drive Intersection  

Traffic Volumes and Turning Movements 

 

2015 AM Traffic 
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2017 TSIP: University Avenue & Cedar Heights Drive Intersection  

2015 PM Traffic 

 
 



Project No. 13C017.01

University Avenue and Cedar Heights Drive Traffic Count

09/03/2014

Street Name

Start Time Left Thru Right Peds
1

Left Thru Right Peds
2

Left Thru Right Peds
3

Left Thru Right Peds
4

6:00 AM 2 9 5 6 22 0 5 2 3 3 21 5

6:15 AM 6 8 4 9 31 2 2 2 1 4 27 5

6:30 AM 7 12 4 7 28 0 8 4 9 6 56 8

6:45 AM 12 9 12 15 43 6 12 2 11 4 46 16

7:00 AM 4 9 12 14 41 1 19 10 8 8 42 18

7:15 AM 6 23 15 27 74 5 21 4 11 13 48 30

7:30 AM 7 20 17 28 68 7 21 14 10 11 70 35  

7:45 AM 6 27 5 30 78 7 28 9 14 14 103 37

8:00 AM 6 27 9 18 47 3 17 9 24 15 59 31

8:15 AM 3 18 6 26 84 6 16 17 12 10 40 25

8:30 AM 9 16 21 20 74 8 18 4 22 13 69 31

8:45 AM 11 28 17 13 87 9 19 12 13 19 90 24

9:00 AM

9:15 AM

9:30 AM

9:45 AM

10:00 AM

10:15 AM

10:30 AM

10:45 AM

11:00 AM

11:15 AM

11:30 AM 9 13 15 37 101 13 32 25 35 22 89 19

11:45 AM 13 19 17 31 99 12 31 32 27 21 110 15

12:00 PM 18 20 13 31 105 19 37 23 27 31 135 22

12:15 PM 21 24 16 36 115 18 35 19 22 19 100 37

12:30 PM 16 22 14 21 80 8 29 37 17 21 111 21

12:45 PM 13 18 13 39 122 16 25 18 20 28 118 29

1:00 PM 19 20 14 30 99 11 21 29 17 32 118 24

1:15 PM 13 13 13 32 87 13 18 17 14 22 98 22

1:30 PM

1:45 PM

2:00 PM

2:15 PM

2:30 PM

2:45 PM

3:00 PM

3:15 PM

3:30 PM

3:45 PM

4:00 PM 17 23 21 31 109 22 34 30 18 29 135 26

4:15 PM 18 20 27 27 118 15 38 35 25 17 109 22

4:30 PM 17 26 17 33 130 17 43 30 36 21 132 20

4:45 PM 10 20 30 34 162 21 33 22 23 28 140 17

5:00 PM 18 18 15 21 135 13 30 34 35 34 162 32

5:15 PM 15 29 19 30 147 17 49 41 32 20 159 28

5:30 PM 8 19 16 31 127 19 26 29 19 26 134 23

5:45 PM 8 19 15 32 134 15 25 27 11 18 111 19

6:00 PM 6 12 13 35 132 21 15 18 15 26 116 14

6:15 PM 11 16 9 32 131 12 17 14 18 24 95 14

6:30 PM 5 9 11 25 104 13 13 21 15 17 109 11

6:45 PM 7 14 10 20 96 11 18 28 9 14 108 15

AM Subtotals: 79 206 127 0 213 677 54 0 186 89 138 0 120 671 265 0

Noon Subtotals: 122 149 115 0 257 808 110 0 228 200 179 0 196 879 189 0

PM Subtotals: 140 225 203 0 351 1525 196 0 341 329 256 0 274 1510 241 0

Groups Printed - Lights

Cedar Heights Dr--Southbound University Ave--Westbound Cedar Heights Dr--Northbound University Ave--Eastbound



Project No. 13C017.01

University Avenue and Cedar Heights Drive Traffic Count

09/03/2014

Street Name

Start Time Left Thru Right - Left Thru Right - Left Thru Right - Left Thru Right -

6:00 AM 0 0 0 0 1 0 0 0 0 0 0 0

6:15 AM 0 0 0 0 0 0 0 0 0 0 1 0

6:30 AM 0 0 0 0 1 0 0 0 0 0 0 0

6:45 AM 0 0 0 0 0 0 0 0 0 0 1 1

7:00 AM 0 0 0 0 0 0 0 1 0 0 0 0

7:15 AM 0 0 0 0 2 0 0 0 0 0 2 0

7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0

7:45 AM 0 0 0 0 0 0 0 0 0 0 1 0

8:00 AM 1 0 0 2 0 0 0 0 0 0 2 0

8:15 AM 0 0 0 0 2 0 0 0 0 0 0 0

8:30 AM 0 0 0 0 0 1 0 3 0 1 2 0

8:45 AM 2 1 0 0 0 0 0 0 0 0 0 0

9:00 AM

9:15 AM

9:30 AM

9:45 AM

10:00 AM

10:15 AM

10:30 AM

10:45 AM

11:00 AM

11:15 AM

11:30 AM 0 0 0 0 1 0 0 0 0 0 0 0

11:45 AM 1 0 0 0 0 0 0 0 0 0 0 0

12:00 PM 0 0 0 1 0 0 0 0 0 0 0 0

12:15 PM 0 0 0 0 0 0 0 0 0 0 0 0

12:30 PM 0 0 0 0 1 0 0 0 0 0 1 0

12:45 PM 0 0 0 0 0 0 0 0 0 0 0 0

1:00 PM 0 0 0 0 1 0 0 0 0 0 0 0

1:15 PM 0 0 0 0 1 0 0 0 0 0 0 0

1:30 PM

1:45 PM

2:00 PM

2:15 PM

2:30 PM

2:45 PM

3:00 PM

3:15 PM

3:30 PM

3:45 PM

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0

4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0

4:30 PM 0 0 0 0 1 1 0 0 0 0 2 0

4:45 PM 1 0 0 0 1 0 0 0 0 0 0 0

5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0

5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0

5:30 PM 0 0 0 0 1 0 0 1 0 0 1 0

5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0

6:00 PM 1 0 0 0 0 0 0 0 0 0 0 0

6:15 PM 0 0 0 0 1 0 0 0 0 0 0 0

6:30 PM 0 0 0 0 0 0 0 0 0 0 1 0

6:45 PM 0 0 0 0 0 0 0 0 0 0 0 0

AM Subtotals: 3 1 0 0 2 6 1 0 0 4 0 0 1 9 1 0

Noon Subtotals: 1 0 0 0 1 4 0 0 0 0 0 0 0 1 0 0

PM Subtotals: 2 0 0 0 0 4 1 0 0 1 0 0 0 4 0 0

Groups Printed - Buses

Cedar Heights Dr--Southbound University Ave--Westbound Cedar Heights Dr--Northbound University Ave--Eastbound



Project No. 13C017.01

University Avenue and Cedar Heights Drive Traffic Count

09/03/2014

Street Name

Start Time Left Thru Right - Left Thru Right - Left Thru Right - Left Thru Right -

6:00 AM 0 0 0 0 0 0 0 0 0 0 1 0

6:15 AM 0 0 0 0 0 0 0 0 1 0 0 0

6:30 AM 0 0 0 0 1 0 0 0 0 0 1 0

6:45 AM 0 0 0 1 1 0 0 0 0 0 0 1

7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0

7:15 AM 0 0 0 0 0 0 0 0 0 3 0 0

7:30 AM 0 0 0 0 1 0 0 0 0 0 0 0

7:45 AM 0 0 0 1 1 0 0 0 0 0 0 1

8:00 AM 0 1 0 0 1 0 0 0 0 0 0 0

8:15 AM 0 0 0 1 0 0 1 0 2 1 2 0

8:30 AM 0 0 0 0 2 0 0 0 0 0 0 1

8:45 AM 0 3 0 1 1 1 1 1 1 0 0 1

9:00 AM

9:15 AM

9:30 AM

9:45 AM

10:00 AM

10:15 AM

10:30 AM

10:45 AM

11:00 AM

11:15 AM

11:30 AM 0 0 0 0 2 0 0 0 0 0 2 0

11:45 AM 0 0 0 0 3 0 0 0 0 0 0 1

12:00 PM 0 0 0 0 2 0 1 1 1 0 2 0

12:15 PM 0 0 0 1 0 0 0 1 0 0 1 1

12:30 PM 0 0 0 0 0 0 2 1 0 0 3 1

12:45 PM 0 0 0 1 1 0 0 0 2 0 1 2

1:00 PM 0 0 0 0 1 1 1 0 1 1 1 0

1:15 PM 0 0 0 0 2 0 1 0 0 0 1 1

1:30 PM

1:45 PM

2:00 PM

2:15 PM

2:30 PM

2:45 PM

3:00 PM

3:15 PM

3:30 PM

3:45 PM

4:00 PM 0 0 0 1 0 0 2 2 1 0 2 0

4:15 PM 1 0 0 0 0 1 0 0 0 1 0 0

4:30 PM 0 0 0 0 1 1 0 1 0 0 2 0

4:45 PM 0 0 0 0 2 0 0 0 0 0 0 0

5:00 PM 0 0 0 0 1 0 0 0 0 0 1 0

5:15 PM 0 2 0 0 0 0 4 0 0 0 1 0

5:30 PM 0 0 0 0 1 0 0 0 0 0 0 1

5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0

6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0

6:15 PM 1 0 0 0 1 0 0 0 0 0 0 0

6:30 PM 0 0 0 0 0 0 0 0 0 0 0 0

6:45 PM 0 0 0 0 0 0 0 0 0 0 1 0

AM Subtotals: 0 4 0 0 4 8 1 0 2 1 4 0 4 4 4 0

Noon Subtotals: 0 0 0 0 2 11 1 0 5 3 4 0 1 11 6 0

PM Subtotals: 2 2 0 0 1 6 2 0 6 3 1 0 1 7 1 0

Groups Printed - Trucks

Cedar Heights Dr--Southbound University Ave--Westbound Cedar Heights Dr--Northbound University Ave--Eastbound



Project No. 13C017.01

University Avenue and Cedar Heights Drive Traffic Count

09/03/2014

Street Name

Start Time Left Thru Right Peds
1

Left Thru Right Peds
2

Left Thru Right Peds
3

Left Thru Right Peds
4

TOTAL

6:00 AM 2 9 5 0 6 23 0 0 5 2 3 0 3 22 5 0 85

6:15 AM 6 8 4 0 9 31 2 0 2 2 2 0 4 28 5 0 103

6:30 AM 7 12 4 0 7 30 0 0 8 4 9 0 6 57 8 0 152

6:45 AM 12 9 12 0 16 44 6 0 12 2 11 0 4 47 18 0 193

7:00 AM 4 9 12 0 14 41 1 0 19 11 8 0 8 42 18 0 187

7:15 AM 6 23 15 0 27 76 5 0 21 4 11 0 16 50 30 0 284

7:30 AM 7 20 17 0 28 69 7 0 21 14 10 0 11 70 35 0 309

7:45 AM 6 27 5 0 31 79 7 0 28 9 14 0 14 104 38 0 362

8:00 AM 7 28 9 0 20 48 3 0 17 9 24 0 15 61 31 0 272

8:15 AM 3 18 6 0 27 86 6 0 17 17 14 0 11 42 25 0 272

8:30 AM 9 16 21 0 20 76 9 0 18 7 22 0 14 71 32 0 315

8:45 AM 13 32 17 0 14 88 10 0 20 13 14 0 19 90 25 0 355

11:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11:30 AM 9 13 15 0 37 104 13 0 32 25 35 0 22 91 19 0 415

11:45 AM 14 19 17 0 31 102 12 0 31 32 27 0 21 110 16 0 432

12:00 PM 18 20 13 0 32 107 19 0 38 24 28 0 31 137 22 0 489

12:15 PM 21 24 16 0 37 115 18 0 35 20 22 0 19 101 38 0 466

12:30 PM 16 22 14 0 21 81 8 0 31 38 17 0 21 115 22 0 406

12:45 PM 13 18 13 0 40 123 16 0 25 18 22 0 28 119 31 0 466

1:00 PM 19 20 14 0 30 101 12 0 22 29 18 0 33 119 24 0 441

1:15 PM 13 13 13 0 32 90 13 0 19 17 14 0 22 99 23 0 368

4:00 PM 17 23 21 0 32 109 22 0 36 32 19 0 29 137 26 0 503

4:15 PM 19 20 27 0 27 118 16 0 38 35 25 0 18 109 22 0 474

4:30 PM 17 26 17 0 33 132 19 0 43 31 36 0 21 136 20 0 531

4:45 PM 11 20 30 0 34 165 21 0 33 22 23 0 28 140 17 0 544

5:00 PM 18 18 15 0 21 136 13 0 30 34 35 0 34 163 32 0 549

5:15 PM 15 31 19 0 30 147 17 0 53 41 32 0 20 160 28 0 593

5:30 PM 8 19 16 0 31 129 19 0 26 30 19 0 26 135 24 0 482

5:45 PM 8 19 15 0 32 134 15 0 25 27 11 0 18 111 19 0 434

6:00 PM 7 12 13 0 35 132 21 0 15 18 15 0 26 116 14 0 424

6:15 PM 12 16 9 0 32 133 12 0 17 14 18 0 24 95 14 0 396

6:30 PM 5 9 11 0 25 104 13 0 13 21 15 0 17 110 11 0 354

6:45 PM 7 14 10 0 20 96 11 0 18 28 9 0 14 109 15 0 351

AM Subtotals: 82 211 127 0 219 691 56 0 188 94 142 0 125 684 270 0

Noon Subtotals: 123 149 115 0 260 823 111 0 233 203 183 0 197 891 195 0

PM Subtotals: 144 227 203 0 352 1535 199 0 347 333 257 0 275 1521 242 0

Street Name

Start Time Left Thru Right Peds
1

Left Thru Right Peds
2

Left Thru Right Peds
3

Left Thru Right Peds
4

AM DHV (2014) 26 98 46 0 106 272 22 0 87 36 59 0 56 285 134 0

Noon DHV (2014) 68 84 56 0 130 426 61 0 129 100 89 0 99 472 113 0

PM DHV (2014) 61 95 81 0 118 580 70 0 159 128 126 0 103 599 97 0

AM DHV (2015) 26 98 46 0 106 272 22 0 87 36 59 0 56 285 134 0

Noon DHV (2015) 68 84 56 0 130 426 61 0 129 100 89 0 99 472 113 0

PM DHV (2015) 61 95 81 0 118 580 70 0 159 128 126 0 103 599 97 0

Street Name

Start Time Left Thru Right Peds
1

Left Thru Right Peds
2

Left Thru Right Peds
3

Left Thru Right Peds
4

Total Trucks 8 7 0 10 39 6 13 12 9 7 36 12

Total Vehicles 349 587 445 831 3049 366 768 630 582 597 3096 707

% TRUCKS 2% 1% 0% 1% 1% 2% 2% 2% 2% 1% 1% 2%

NOTE:

1. Pedestrians traveling North/South across the West leg of University Ave--Eastbound

2. Pedestrians traveling East/West across the North leg of Cedar Heights Dr--Southbound

3. Pedestrians traveling North/South across the East leg of University Ave--Westbound

4. Pedestrians traveling East/West across the South leg of Cedar Heights Dr--Northbound

University Ave--Westbound Cedar Heights Dr--Northbound University Ave--Eastbound

Groups Printed - Total Vehicles

Cedar Heights Dr--Southbound University Ave--Westbound Cedar Heights Dr--Northbound University Ave--Eastbound

TRAFFIC DATA

Cedar Heights Dr--Southbound University Ave--Westbound Cedar Heights Dr--Northbound University Ave--Eastbound

TRUCK TRAFFIC DATA

Cedar Heights Dr--Southbound



Project No. 13C017.01

University Avenue and Cedar Heights Drive Traffic Count

09/03/2014

Street Name

Start Time Left Thru Right Peds
1

Left Thru Right Peds
2

Left Thru Right Peds
3

Left Thru Right Peds
4

Total Traffic TOTAL V15 PHF

6:00 AM 27 38 25 0 38 128 8 0 27 10 25 0 17 154 36 0 533 772 0.69

6:15 AM 29 38 32 0 46 146 9 0 41 19 30 0 22 174 49 0 635 772 0.82

6:30 AM 29 53 43 0 64 191 12 0 60 21 39 0 34 196 74 0 816 1136 0.72

6:45 AM 29 61 56 0 85 230 19 0 73 31 40 0 39 209 101 0 973 1236 0.79

7:00 AM 23 79 49 0 100 265 20 0 89 38 43 0 49 266 121 0 1142 1448 0.79

7:15 AM 26 98 46 0 106 272 22 0 87 36 59 0 56 285 134 0 1227 1448 0.85

7:30 AM 23 93 37 0 106 282 23 0 83 49 62 0 51 277 129 0 1215 1448 0.84

7:45 AM 25 89 41 0 98 289 25 0 80 42 74 0 54 278 126 0 1221 1448 0.84

8:00 AM 32 94 53 0 81 298 28 0 72 46 74 0 59 264 113 0 1214 1420 0.85

11:00 AM 23 32 32 0 68 206 25 0 63 57 62 0 43 201 35 0 847 1728 0.49

11:15 AM 41 52 45 0 100 313 44 0 101 81 90 0 74 338 57 0 1336 1956 0.68

11:30 AM 62 76 61 0 137 428 62 0 136 101 112 0 93 439 95 0 1802 1956 0.92

11:45 AM 69 85 60 0 121 405 57 0 135 114 94 0 92 463 98 0 1793 1956 0.92

12:00 PM 68 84 56 0 130 426 61 0 129 100 89 0 99 472 113 0 1827 1956 0.93

12:15 PM 69 84 57 0 128 420 54 0 113 105 79 0 101 454 115 0 1779 1864 0.95

12:30 PM 61 73 54 0 123 395 49 0 97 102 71 0 104 452 100 0 1681 1864 0.90

4:00 PM 64 89 95 0 126 524 78 0 150 120 103 0 96 522 85 0 2052 2176 0.94

4:15 PM 65 84 89 0 115 551 69 0 144 122 119 0 101 548 91 0 2098 2196 0.96

4:30 PM 61 95 81 0 118 580 70 0 159 128 126 0 103 599 97 0 2217 2372 0.93

4:45 PM 52 88 80 0 116 577 70 0 142 127 109 0 108 598 101 0 2168 2372 0.91

5:00 PM 49 87 65 0 114 546 64 0 134 132 97 0 98 569 103 0 2058 2372 0.87

5:15 PM 38 81 63 0 128 542 72 0 119 116 77 0 90 522 85 0 1933 2372 0.81

5:30 PM 35 66 53 0 130 528 67 0 83 89 63 0 94 457 71 0 1736 1928 0.90

5:45 PM 32 56 48 0 124 503 61 0 70 80 59 0 85 432 58 0 1608 1736 0.93

6:00 PM 31 51 43 0 112 465 57 0 63 81 57 0 81 430 54 0 1525 1696 0.90

AM MAX 32 98 56 0 106 298 28 0 89 49 74 0 59 285 134 0 1227

NOON MAX 69 85 61 0 137 428 62 0 136 114 112 0 104 472 115 0 1827

PM MAX 65 95 95 0 130 580 78 0 159 132 126 0 108 599 103 0 2217

AM DHV 26 98 46 0 106 272 22 0 87 36 59 0 56 285 134 0

NOON DHV 68 84 56 0 130 426 61 0 129 100 89 0 99 472 113 0

PM DHV 61 95 81 0 118 580 70 0 159 128 126 0 103 599 97 0

Cedar Heights Dr--Southbound University Ave--Westbound Cedar Heights Dr--Northbound University Ave--Eastbound
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Application for TRAFFIC SAFETY FUNDS 

 

GENERAL INFORMATION DATE: Aug 14, 2015 

  

Location / Title of Project 
Systemic Traffic Safety Improvements on 5th and 6th 
Streets 

Applicant City of Waterloo 

Contact Person Mohammad Elahi Title Traffic Engineer 

Complete Mailing Address 625 Glenwood Street 

 Waterloo, Iowa 50703 

Phone (319) 291-4440 E-Mail mohammad.elahi@waterloo-ia.org 

 (Area Code)  

  
If more than one highway authority is involved in this project, please indicate and 
fill in the information below (use additional sheets if necessary). 

Co-Applicant(s)       

Contact Person       Title       

Complete Mailing Address       

        

Phone       E-Mail       

 (Area Code)  

PLEASE COMPLETE THE FOLLOWING PROJECT INFORMATION: 
  

Application Type  Site Specific  

  Traffic Control Device  

  Safety Study  

Funding Amount 
 

Total Project Cost      $ 484,000 

 Safety Funds Requested      $ 484,000 
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 Systemic Traffic Safety Improvements on 5th and 6th Streets 

B. Narrative 

Existing Situation: 5th and 6th Streets between Mulberry Street and Jefferson Street are a one-way pair 

and are about 2600' in length in downtown Waterloo.  The speed limit is 30 MPH. There are 4 lanes (3 

on the bridge) and 10 signalized intersections. These pretimed signals are well coordinated. This stretch 

experiences a high number of left turn from wrong-lane crashes.  The errant drivers turn left and collide 

with the same direction vehicle on their left. Several factors contribute to this situation. The traffic signal 

design and layout is deficient.  Signal layout is similar to a two-way design. Signal mast arms poles are 

installed on far right corners and cover only 2 lanes. There is only 1 signal head over the entire width of 

the street. There is little signage or clue for 5th Street and 6th Street approach traffic to clearly establish 

these are one way streets. This situation is confusing. It is particularly troublesome to out of town 

drivers who are not familiar with downtown Waterloo. There are no lane assignment signs enforcing the 

one-way nature of streets. There are no vertical signs and very little horizontal signs (pavement 

markings) to show the driver which lane is for making the turn movement.  

 

 

A large percentage of all crashes on 5th and 6th Streets are caused by left turns from 2nd lane. There 

have been a total of 109 “cased” crashes. 47% of the crashes, including a fatality, were caused by 

someone turning left from the middle lane. Almost all of the crashes involved vehicles on 6th Street or 5th 

Street. Table 1 shows the number and percentage of wrong lane left turn crashes by severity.  There 

were 204 more crashes for which the police officers did not initiate a report.  
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Table 1: Total and Wrong Lane Left Turn crashes 1/1/2012 - 7/22/2015     

Crash Severity Total Number of Crashes 
Wrong Lane Left Turn on 

5th St or 6th St 
% Wrong Lane Left 

Turn 

Property Damage Only 90 44 49% 

Injury  17 6 33% 

Fatal 1 1 100% 

Total 109 51 47% 

 

Table 2: Fatal Crash on 5th and 6th Streets 1/1/2012 - 7/22/2015 

Location Date Time Reported Crash Type or Cause 

W 6TH ST/ COMMERCIAL ST 3/9/2014 Left Turn From Wrong Lane 

 

Table 3: SoInjury Crashes on 5th and 6th Streets 1/1/2012 - 7/22/2015     

 Location Date Time Reported Crash Type or Cause 

1 180 W 5TH ST 9/24/2013  5:07:03 PM bicycle on sidewalk 

2 300-BLK E 5TH ST 8/24/2012  9:24:58 AM chocked on food 

3 500-BLK W 5TH ST 5/21/2015  8:05:37 PM bicycle on sidewalk 

4 E 5TH ST/ SYCAMORE ST 9/9/2013  9:03:08 PM bicycle on sidewalk 

5 E 5TH ST/ SYCAMORE ST 9/6/2012  6:50:23 AM side street RRL 

6 E 5TH ST/ SYCAMORE ST 5/19/2012  9:34:45 AM RRL 

7 E 5TH ST/ SYCAMORE ST 9/25/2012  3:44:57 PM Left Turn From Wrong Lane 

8 E 5TH ST/ SYCAMORE ST 2/26/2014  2:12:21 PM Left Turn From Wrong Lane 

9 E 6TH ST/ MULBERRY ST 5/2/2013  1:00:19 AM RRL 

10 E 6TH ST/ SYCAMORE ST 11/9/2012  4:09:08 PM improper lane change 

11 E 6TH ST/ SYCAMORE ST 2/21/2013  3:00:01 PM right angle 

12 E 6TH ST/ SYCAMORE ST 12/21/2014  7:26:11 PM rearend 

13 W 5TH ST/ COMMERCIAL ST 5/19/2014  1:10:04 PM Commercial left turn 

14 W 5TH ST/ COMMERCIAL ST 2/27/201 12:24 PM Left Turn From Wrong Lane 

15 W 6TH ST/ COMMERCIAL ST 6/12/2015  6:34:45 PM Left Turn From Wrong Lane 

16 W 6TH ST/ COMMERCIAL ST 2/18/2012 21:44 PM Left Turn From Wrong Lane 

17 W 6TH ST/ JEFFERSON ST 3/24/2013  2:50:55 PM Left Turn From Wrong Lane 

 

Table 4: Property Damage Only Crashes on 5th and 6th Streets 1/1/2012 - 7/22/2015     

  Location Date Time Reported Crash Type or Cause 

1 0-BLK W 5TH ST 5/3/2013  2:15:39 AM fixed object 

2 0-BLK W 5TH ST 12/1/2014  6:09:28 PM improper lane change 

3 200-BLK W 6TH ST 9/26/2014  12:18:53 PM Left Turn From Wrong Lane 

4 209 W 5TH ST 12/15/2013  11:10:17 AM broadside 

5 224 W 6TH ST 5/22/2012  11:18:26 AM improper lane change 

6 225 E 6TH ST 7/19/2013  7:26:08 PM back-out of parking 

7 226 W 5TH ST 12/19/2014  5:28:53 PM back-out of parking 

8 300-BLK W 5TH ST 1/17/2015  7:45:29 PM Left Turn From Wrong Lane 

9 313 W 5TH ST 6/2/2013  2:59:48 AM parked car 

10 316 W 5TH ST 6/2/2013  3:02:45 AM parked car 

11 329 W 6TH ST 5/16/2014  12:39:04 PM parked car 

12 400-BLK E 6TH ST 2/24/2012  12:30:59 PM Left Turn From Wrong Lane 



  

Waterloo: Systemic Traffic Safety Improvements on 5th and 6th Streets    3 

B 

13 400-BLK E 6TH ST 11/12/2014  2:44:09 PM rearend 

14 425 LAFAYETTE ST ' 1715 W 6TH 6/28/2013  5:34:21 PM parked car 

15 500-BLK W 5TH ST 1/19/2012  4:16:11 PM improper lane change 

16 620 W 5TH ST 7/31/2013  5:17:46 PM Left Turn From Wrong Lane 

17 820 W 5TH ST 5/10/2012  11:11:03 AM Left Turn From Wrong Lane 

18 E 5TH ST/ LAFAYETTE ST 1/13/2012  3:36:33 PM Left Turn From Wrong Lane 

19 E 5TH ST/ LAFAYETTE ST 8/27/2013  8:07:31 AM improper lane change 

20 E 5TH ST/ LAFAYETTE ST 3/7/2014  12:35:48 PM Left Turn From Wrong Lane 

21 E 5TH ST/ LAFAYETTE ST 7/21/2014  4:27:35 PM Left Turn From Wrong Lane 

22 E 5TH ST/ MULBERRY ST 9/12/2012  3:32:56 PM Left Turn From Wrong Lane 

23 E 5TH ST/ MULBERRY ST 9/21/2012  2:37:25 PM Left Turn From Wrong Lane 

24 E 5TH ST/ MULBERRY ST 1/30/2014  12:12:54 PM Left Turn From Wrong Lane 

25 E 5TH ST/ MULBERRY ST 6/27/2014  2:25:13 PM rearend 

26 E 5TH ST/ MULBERRY ST 8/18/2014  11:46:07 AM Left Turn From Wrong Lane 

27 E 5TH ST/ MULBERRY ST 1/23/2015  2:51:34 PM rearend 

28 E 5TH ST/ MULBERRY ST 2/11/2015  11:22:29 AM Left Turn From Wrong Lane 

29 E 5TH ST/ SYCAMORE ST 9/4/2012  6:54:30 PM RRL 

30 E 5TH ST/ SYCAMORE ST 11/20/2012  12:14:21 PM rearend 

31 E 5TH ST/ SYCAMORE ST 2/24/2013  3:36:03 PM out of parking 

32 E 5TH ST/ SYCAMORE ST 12/21/2013  7:12:59 PM rearend 

33 E 5TH ST/ SYCAMORE ST 3/1/2014  1:30:52 PM Left Turn From Wrong Lane 

34 E 5TH ST/ SYCAMORE ST 4/15/2014  12:29:03 PM back-out of parking 

35 E 5TH ST/ SYCAMORE ST 7/3/2014  3:03:39 PM back-out of parking 

36 E 5TH ST/ WATER ST 7/20/2013  2:27:01 PM Left Turn From Wrong Lane 

37 E 6TH ST/ LAFAYETTE ST 4/16/2012  12:38:28 PM Left Turn From Wrong Lane 

38 E 6TH ST/ LAFAYETTE ST 8/8/2012  12:00:55 AM parked car 

39 E 6TH ST/ LAFAYETTE ST 4/2/2013  11:04:58 AM Left Turn From Wrong Lane 

40 E 6TH ST/ LAFAYETTE ST 6/22/2015  8:58:28 AM Left Turn From Wrong Lane 

41 E 6TH ST/ MULBERRY ST 10/10/2012  2:16:41 PM rearend 

42 E 6TH ST/ MULBERRY ST 12/27/2012  3:28:28 PM improper lane change 

43 E 6TH ST/ MULBERRY ST 6/25/2013  1:04:24 PM Left Turn From Wrong Lane 

44 E 6TH ST/ MULBERRY ST 2/5/2014  1:09:55 PM Left Turn From Wrong Lane 

45 E 6TH ST/ SYCAMORE ST 5/3/2012  7:54:09 AM rearend 

46 E 6TH ST/ SYCAMORE ST 9/10/2012  5:01:48 PM rearend 

47 E 6TH ST/ SYCAMORE ST 11/1/2012  9:54:33 AM Left Turn From Wrong Lane 

48 E 6TH ST/ SYCAMORE ST 3/12/2013  2:03:33 PM rearend 

49 E 6TH ST/ SYCAMORE ST 7/1/2013  9:38:59 AM rearend 

50 E 6TH ST/ SYCAMORE ST 5/12/2014  12:05:21 PM Left Turn From Wrong Lane 

51 E 6TH ST/ SYCAMORE ST 1/9/2015  8:29:56 AM sycamore left turn 

52 E 6TH ST/ SYCAMORE ST 1/9/2015  1:51:10 PM Left Turn From Wrong Lane 

53 W 5TH ST/ COMMERCIAL ST 11/8/2012  10:54:37 AM RRL 

54 W 5TH ST/ COMMERCIAL ST 12/8/2012  9:33:52 PM Commercial left turn 

55 W 5TH ST/ COMMERCIAL ST 11/21/2013  8:00:41 AM improper lane change 

56 W 5TH ST/ COMMERCIAL ST 4/13/2014  8:51:30 PM Left Turn From Wrong Lane 

57 W 5TH ST/ COMMERCIAL ST 2/17/2015  4:16:36 PM Commercial left turn 

58 W 5TH ST/ COMMERCIAL ST 10/20/2013  12:47:56 PM Left Turn From Wrong Lane 

59 W 5TH ST/ JEFFERSON ST 7/15/2012  3:39:05 AM hit &run backup 

60 W 5TH ST/ JEFFERSON ST 1/22/2012  1:57:59 AM Jefferson RRL 

61 W 5TH ST/ JEFFERSON ST 6/3/2012  12:21:52 PM wrong direction on one-way 

62 W 5TH ST/ JEFFERSON ST 12/22/2013  2:17:04 PM Left Turn From Wrong Lane 
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63 W 5TH ST/ JEFFERSON ST 5/28/2014  5:09:12 PM rearend 

64 W 5TH ST/ JEFFERSON ST 2/3/2015  6:06:49 PM Jefferson backup 

65 W 6TH ST/ COMMERCIAL ST 1/30/2012  9:50:54 AM RRL-undetermined 

66 W 6TH ST/ COMMERCIAL ST 2/9/2012  3:42:04 PM Left Turn From Wrong Lane 

67 W 6TH ST/ COMMERCIAL ST 3/9/2012  8:21:23 AM Left Turn From Wrong Lane 

68 W 6TH ST/ COMMERCIAL ST 3/21/2012  10:59:44 AM on Commercial 

69 W 6TH ST/ COMMERCIAL ST 6/21/2012  9:03:00 AM Left Turn From Wrong Lane 

70 W 6TH ST/ COMMERCIAL ST 12/30/2012  4:36:53 PM Left Turn From Wrong Lane 

71 W 6TH ST/ COMMERCIAL ST 4/3/2013  5:53:23 PM Left Turn From Wrong Lane 

72 W 6TH ST/ COMMERCIAL ST 4/8/2013  5:36:56 PM Left Turn From Wrong Lane 

73 W 6TH ST/ COMMERCIAL ST 5/9/2013  9:13:50 AM Commercial RRL 

74 W 6TH ST/ COMMERCIAL ST 12/25/2013  3:27:54 PM Left Turn From Wrong Lane 

75 W 6TH ST/ COMMERCIAL ST 1/20/2014  3:16:56 PM rearend 

76 W 6TH ST/ COMMERCIAL ST 3/7/2014  7:47:41 AM Left Turn From Wrong Lane 

77 W 6TH ST/ COMMERCIAL ST 6/16/2014  8:16:16 PM Left Turn From Wrong Lane 

78 W 6TH ST/ COMMERCIAL ST 7/6/2014  8:42:39 PM Left Turn From Wrong Lane 

79 W 6TH ST/ COMMERCIAL ST 12/17/2014  6:44:54 PM Left Turn From Wrong Lane 

80 W 6TH ST/ COMMERCIAL ST 1/2/2015  2:53:05 PM Left Turn From Wrong Lane 

81 W 6TH ST/ COMMERCIAL ST 2/23/2015  1:33:56 PM Left Turn From Wrong Lane 

82 W 6TH ST/ JEFFERSON ST 6/12/2012  2:27:18 PM improper lane change 

83 W 6TH ST/ JEFFERSON ST 8/18/2012  4:08:12 PM Jefferson RRL 

84 W 6TH ST/ JEFFERSON ST 8/20/2012  8:58:11 PM Left Turn From Wrong Lane 

85 W 6TH ST/ JEFFERSON ST 11/19/2012  11:57:37 AM Left Turn From Wrong Lane 

86 W 6TH ST/ JEFFERSON ST 8/22/2013  10:29:18 AM wrong direction on one-way 

87 W 6TH ST/ JEFFERSON ST 9/28/2013  12:55:37 PM Left Turn From Wrong Lane 

88 W 6TH ST/ JEFFERSON ST 3/21/2015  6:58:11 PM Left Turn From Wrong Lane 

89 W 6TH ST/ JEFFERSON ST 3/24/2015  3:33:24 PM Left Turn From Wrong Lane 

90 W 6TH ST/ JEFFERSON ST 4/15/2015  1:54:59 PM RRL 

 

Proposed Solution: The proposed solution consists of typical improvements at all of the signalized 

intersections and possibly adding signs at 1 non-signalized intersection. The aim is to reduce the wrong 

lane left turn crashes.  Establishing and enforcing the driver’s cognition of the one-way operation and 

lane movement assignment will help.  The proposed systemic improvements include installing 1 signal 

head over each lane. According to the 2009 MUTCD (4D.11.06) “On approaches with two or more lanes 

for the through movement, one signal face per through lane, centered over each through lane, has also 

been shown to provide safer operation.” Another related proposed improvement is installing vertical 

signs and horizontal (arrow symbol) signs enforcing lane assignment and confirming one-way 

movement.  The left turn movements are always permissive because of the pedestrian WALK indication 

for side streets. A flashing left yellow arrow (FYA) over the lane where left is allowed will identify the 

appropriate lane to make a turn from.  FYA will also help improve pedestrian safety. In Waterloo, it is 

frequently observed that turning drivers do not yield to pedestrians with WALK indication. Other 

proposed improvements are addition of do not enter/wrong way signs and countdown pedestrian signal 

heads. 
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C. ITEMIZED BREAKDOWN OF ALL COSTS 

 

  Item Description QNTY UNIT COST 
TOTAL ITEM 

COST 

1 Mast Arm Pole 11 Each 14,000 154,000 

2 Controller  10 Each 12,500 125,000 

3 Traffic Signal Heads 20 Each 800 16,000 

4 Countdown Pedestrian Heads 80 Each 700 56,000 

5 Pedestal Pole 5 Each 1,000 5,000 

6 Concrete Bases 16 Each 2,000 32,000 

7 High Durability Pavement Marking Symbols 24 Each 625 15,000 

8 Signs,  Mast Arm Mounted 40 Each 150 6,000 

9 Signs, Post Mounted with Sign Post 30 Each 100 3,000 

10 Remove Existing Mast-arm Pole and Base 10 Each 500 5,000 

11 Traffic Control 1 LS 10,000 10,000 

12 Incidentals, Wiring, etc. 10 Each 1,000 10,000 

13 Mobilization 1 Each 3,000 3,000 

14 Contingency/Possible Underground Work 1 Each 44,000 44,000 

TOTAL $484,000  
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D. TIME SCHEDULE 

 

   START END 

1 START Jan-2016 

 2 DOT Agreement Exchange Jan-2016 Aug-2016 

3 Plans & Contract Documents Aug-2016 Dec-2017 

4 Letting Dec-2017 Feb-2018 

5 Construction Feb-2018 Dec-2018 

6 END 

 

Dec-2018 
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E. MAP identifying the location of the project. 
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F. COLOR PICTURES: Only 1 Overhead Signal 

 

 

 
E. 5th Street and Mulberry Street 

 

 
E. 5th Street and Lafayette Street 

 
E. 5th Street and Sycamore Street 
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E. 5th Street and Water Street 

 

 

 
W. 5th Street and Commercial Street 
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W. 5th Street and Jefferson Street 

 

 

W. 6th Street and Jefferson Street (W. 6th Street and Commercial Street Downstream) 
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E. 6th Street and Sycamore Street (Also Showing Lafayette and Mulberry Streets Downstream) 

 

 
E. 6th Street and Lafayette Street 

 

 
E. 6th Street and Mulberry Street 



 

Waterloo: Systemic Traffic Safety Improvements on 5th and 6th Streets   12 

G 

G. PLAN VIEW OF THE EXISTING CONDITIONS AND PROPOSED PROJECT 

All the intersections have the same signal layout design on 5th Street and 6th Street. The layout consists 

of 1 signal head overhead only. The mast arm extends only over two lanes. The proposed design will 

install one signal head over each lane.  The typical existing plan of the signals and the typical proposed 

improvements is shown on the next 2 pages.  The only variable is the number of approach lanes. The 

number of approach lanes change based on the parking situation on some blocks. The proposed 

improvement layout will remain the same, i.e. 1 signal head over each approach lane.  
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I. ACCIDENT REPORTS 
(ATTACHED SEPARATELY) 
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J. TRAFFIC VOLUMES 

(Iowa DOT Traffic Map 2014: www.iowadot.gov/maps/msp/traffic/2014/Cities/Waterloo.pdf) 

 

5500 which is the average of 6 available readings is used. 
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K. TRAFFIC SIGNALS 

No new signals are proposed. Existing 2 phase operation with pedestrian phases will remain. There are 

no detectors. Existing timings will not change. 
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L. BENEFIT/COST 

Only Target Crashes 

Reduction factor was applied to the target crash patterns only. Other types of crashes were assumed to 

remain unchanged. There were 17 injury crashes but only 6 target crashes were assumed to be 

improved by the countermeasures. Out of 90 pdo crashes only 44 crashes were assumed to be 

improved. 

Crash Reduction Factor 

Install 1 signal head over each approach lane has a CRF of 46% and applies to all crash types. 

 

The following installations will additionally help reduce the target crash type but they are not included in 

the benefits calculations. 

 Lane Control Signs 

 Arrow Symbols on Pavement 

 Flashing Yellow Arrow Signal Heads 

Discount Rate 

Discount Rate is assumed to be 1.2% for 20 years (OMB Circular A-94, President’s Office of Management 

and Budget, January 21, 2015):

 

B/C & Probability of Attaining CRF benefits:  Even at 50% success rate the b-c ratio stays above 1. 

Probability of Attaining CRF 46 CRF Value Used B/C 

1 46 21.19 

0.75 33 15.2 

0.50 23 10.59 



Road Segment Benefit / Cost Safety Analysis
Rev. 5/14

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Aug 13, 2015

Location:

Improvement

Proposed Improvement(s):

484,000$    Estimated Improvement Cost, EC 20                 Est. Improvement Life, years, Y

4,000$        Other Annual Cost (after initial year), AC 46                 Crash Reduction Factor (integer), CRF

70,749$      Present Value Other Annual Costs, OC 1.2% Discount Rate, INT

554,749$      Present Value All Costs,

COST = EC + OC

Traffic Volume Data

Source: Date of traffic count

Two-way

Length (mi.) veh/day Description 16,500          Current Vehicle Miles / Day, VM

3.00 5,500   20,133          End of Life Veh. Miles / Day

6,022,500     Current Veh. Miles / Year, AM

Total Projected Veh. Miles Over

     Life of Project, TVMT

3.00 miles total

1.0% Projected Traffic Growth (0%-10%), G

Crash Data

2012 First full year --> 2015 Last full year 4.5 years, Time Period, T

6 Additional months values as of May 2014

1 Fatal Crashes 1 Fatalities @ $4,500,000 4,500,000$            

2 Major Injuries @ $325,000 650,000$               

6 Injury Crashes 4 Minor Injuries @ $65,000 260,000$               

4 Possible Injuries @ $35,000 140,000$               

44 Property Damage Only (assumed cost per crash) $7,400 377,400$               

-OR-   enter all Property Costs of all crashes:

51 Total Crashes, TA Total $ Loss, LOSS 5,927,400$            

11.33          Current Crashes / Year, AA = TA / T 188.2            Crashes / HMVM, Crash Rate, CR

116,224$    Cost per Crash, AVCR = LOSS / TA     CR = TA x 10^8 / (AM x T)

249.5          Total Expected Crashes, TCR = CR x TVMT/10^8 11,752,370$ Present Value of Avoided

5.21            Crashes Avoided First Year AAR = AA x CRF / 100     Crashes, BENEFIT

605,912$    Crash Costs Avoided in First Year, AAR x AVCR

114.8          Total Avoided Crashes, TCR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $11,752,370 : $554,749 = 21.19  : 1

Black Hawk M.E.

addition and replacement of signal equipment, pavement marking symbols, and signs 

5th and 6th Streets between Mulberry Avenue and Jefferson Street in Waterloo

132,609,452                        

average of 6 ADT points
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District 3 

 

 

 

 

 

 







A) Attached 
 
B) This road services an ethanol plant, the roads leading into the plant are gravel 

(except one stub) and traffic is having constant issues with side swipe accidents, 
off road accidents or roll overs. In my opinion, my boards opinion and the sheriff’s 
department’s opinion a fatality on the road is inevitable. To remedy this issue we 
want to re-align 480th street to pave a route intended to service the vehicle volume 
and types that are having issues, greatly improving safety. We are going to build a 
new road that has been added to the FM system in the last FM review board 
meeting. This road will be paved and connect the paved stub of F ave to state 
highway 143. This route will greatly improve the safety of the traffic going to the 
plant and anyone else traveling the area. This road will be designed for 55 mph 
traffic with turn lanes for the ethanol plant and the seed corn facility. We will have 
to stop traffic on E ave. This road will have 10ft shoulders (partially paved) and 
provide room the road system in the area has failed to provide. Currently trucks 
avoid Highway 3 because it turns into a traffic jam waiting for trucks to turn. That 
is one of the numerous reasons why they use the narrow gravel roads. This 
proposed road and paving project will save lives and dramatically improve the 
safety of the system.  

 
C) for this project we will need to acquire land 5391ft long and 120 ft wide totaling 

12.5 acres (there is a wider section near 143 to accommodate the entrance). This 
land contains a portion of a seed corn business. The county would have to replace 
the building being taken. The remainder of the land is all agricultural land.  
$190,000 for ROW is anticipated with special compensation being made for the 
building in question. The assessment is going on now but we anticipate the 
building will cost $200,000 to purchase. 

 
 Attached is an itemized sheet showing the construction of this road to be near $1.8 

million. A total projected project cost with ROW and construction will be 
$2,190,000.00. 

 
D) We anticipate letting  this project  May of 2016 with grading being completed by 

September. The following year we are anticipating the pavement to be finished by 
September of 2017. 

 
E)  Attached 
F) Attached 
G) Attached 
H) Attached 

 



Total of Bid Item Costs $ 1808091.86

ITEM # ITEM CODE QUANTITY UNIT RATE TOTAL
1 2102-2710070 88412 CY 7.00 618884.00
2 2111-8174100 31000 SY 5.21 161510.00
3 2113-0001100 31000 SY 3.47 107570.00
4 2301-1012090 28500 SY 28.00 798000.00
5 2415-2110404 75 LF 350.00 26250.00
6 2518-6910000 2 EACH 250.00 500.00
7 2527-9263109 427 STA 12.87 5495.49
8 2528-8445110 1 LS 8314.37 8314.37
9 2533-4980005 1 LS 35000.00 35000.00

10 2601-2634100 7 ACRE 1500.00 10500.00
11 2601-2634500 7 ACRE 700.00 4900.00
12 2602-0000020 6400 LF 1.72 11008.00
13 2602-0000030 6400 LF 2.14 13696.00
14 2602-0000090 6400 LF 1.01 6464.00

GRANULAR SUBBASE 
SUBGRADE STABIL MAT'L, POLYMER GRID
STD/S-F PCC PAV'T, CL A CL 2, 9" 

OVERSEED+FERTILIZE 
SILT FENCE 
SILT FENCE-DITCH CHECKS
CLEAN-OUT OF SILT FENCE

PRECAST CONC BOX CULV, 4'X4' 
SAFETY CLOSURE 
PAINTED PAV'T MARK, WATERBORNE/SOLVENT 
TRAFFIC CONTROL
MOBILIZATION 
MULCH

EXCAVATION, CL 10, RDWY+BORROW 
BID ITEM DESCRIPTION

Hide/View Yellow Cells Full Screen? Y/N









Road Segment Benefit / Cost Safety Analysis
Rev. 5/14

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Aug 11, 2015

Location:

Improvement

Proposed Improvement(s):

2,180,000$ Estimated Improvement Cost, EC 50                 Est. Improvement Life, years, Y

5,000$        Other Annual Cost (after initial year), AC 159               Crash Reduction Factor (integer), CRF

107,411$    Present Value Other Annual Costs, OC 4.0% Discount Rate, INT

2,287,411$   Present Value All Costs,
COST = EC + OC

Traffic Volume Data

Source: 2011 Date of traffic count

Two-way
Length (mi.) veh/day Description 440               Current Vehicle Miles / Day, VM

2.00 220      724               End of Life Veh. Miles / Day
160,600        Current Veh. Miles / Year, AM

Total Projected Veh. Miles Over
     Life of Project, TVMT

2.00 miles total

1.0% Projected Traffic Growth (0%-10%), G

Crash Data

12 First full year --> 12 Last full year 1.0 years, Time Period, T

12 Additional months values as of May 2014

0 Fatal Crashes Fatalities @ $4,500,000 -$                      

Major Injuries @ $325,000 -$                      

2 Injury Crashes 2 Minor Injuries @ $65,000 130,000$               

Possible Injuries @ $35,000 -$                      
5 Property Damage Only (assumed cost per crash) $7,400 51,800$                 

-OR-   enter all Property Costs of all crashes:
7 Total Crashes, TA Total $ Loss, LOSS 181,800$               

7.00            Current Crashes / Year, AA = TA / T 4,358.7         Crashes / HMVM, Crash Rate, CR
25,971$      Cost per Crash, AVCR = LOSS / TA     CR = TA x 10^8 / (AM x T)

451.2          Total Expected Crashes, TCR = CR x TVMT/10^8 7,405,571$   Present Value of Avoided
11.13          Crashes Avoided First Year AAR = AA x CRF / 100     Crashes, BENEFIT

289,062$    Crash Costs Avoided in First Year, AAR x AVCR
717.5          Total Avoided Crashes, TCR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $7,405,571 : $2,287,411 = 3.24  : 1

Cherokee Brandon Billings

2011 DOT traffic counts

Building a new road segment between E ave and 143 to improve the alignment and 

pave the section from the F ave stub to highway 143.

480th street between highway 143 and F ave

10,352,787                         

60% trucks
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&E'�$()�&��C�����A����	�F��� ,�	F����F���
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2

1
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-
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 ����!�
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��������	�AB�C�DE�	

����������	A�B�CDE�F�������

2005236714 SECOND ST AND SO MARION ST AND NO MARION

F����A	��PDO

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���0

����E��������A���0

���E��������Ran stop sign

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� West

$���%�	AE�� Essentially straight

�E��A&���	AE�� Passenger car

��A����%&�� 49

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

08/09/2005 12:29

�E��	��90 �A	��Ottumwa

�BA���

North

Essentially straight

Van or mini-van

25

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� F F

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Clear

��ED��	����#�&��$4000

�A,� �-����	�

���&.%B�����EB�� �none indicated

none Ran stop sign 0

not reported not reported 0

none none 0

2005244655 SECOND ST AND SO MARION ST AND NO MARION

F����A	��PDO

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���0

����E��������A���0

���E��������Ran stop sign

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� West

$���%�	AE�� Essentially straight

�E��A&���	AE�� Passenger car

��A����%&�� 35

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

09/30/2005 12:44

�E��	��90 �A	��Ottumwa

�BA���

North

Essentially straight

Passenger car

77

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� M M

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Cloudy

��ED��	����#�&��$5000

�A,� �-����	�

���&.%B�����EB�� �none indicated

none Ran stop sign 0

not reported not reported 0

none none 0
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��������	�AB�C�DE�	

����������	A�B�CDE�F�������

2005259428 SECOND ST AND SO MARION ST AND NO MARION

F����A	��PDO

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���0

����E��������A���0

���E��������FTY from stop sign

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� North

$���%�	AE�� Essentially straight

�E��A&���	AE�� Passenger car

��A����%&�� 41

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

12/12/2005 11:41

�E��	��90 �A	��Ottumwa

�BA���

West

Essentially straight

Passenger car

22

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� M M

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Cloudy

��ED��	����#�&��$4500

�A,� �-����	�

���&.%B�����EB�� �none indicated

FTY from stop sign none 0

not reported not reported 0

none none 0

2005265108 SECOND ST and SO MARION ST and NO MARION

F����A	��PDO

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���0

����E��������A���0

���E��������Other improper action

�������E��������Sideswipe, same direction

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� West

$���%�	AE�� Turning left

�E��A&���	AE�� Passenger car

��A����%&�� 16

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

12/30/2005 20:50

�E��	��90 �A	��Ottumwa

�BA���

West

Essentially straight

4-tire light truck

44

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� M M

*A&�	��E� A	AE���Dark - roadway lighted

+��	�����E� A	AE��� Cloudy

��ED��	����#�&��$1300

�A,� �-����	�

���&.%B�����EB�� �none indicated

Other improper action none 0

not reported not reported 0

none none 0

��������DDA�&�%��B��A��!EEB7/28/2015 2 17��&�� of

I. Crash History



��������	�AB�C�DE�	

����������	A�B�CDE�F�������

2006237655 SECOND ST AND 0 / S MARION ST AND 0 / N MARION

F����A	��Poss/Unk

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���1

����E��������A���0

���E��������Ran stop sign

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� North

$���%�	AE�� Essentially straight

�E��A&���	AE�� Passenger car

��A����%&�� 48

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

09/05/2006 10:27

�E��	��90 �A	��Ottumwa

�BA���

West

Essentially straight

Passenger car

76

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� F F

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Partly cloudy

��ED��	����#�&��$4000

�A,� �-����	�

���&.%B�����EB�� �none indicated

Ran stop sign none 0

not reported not reported 0

none none 0

2006245501 SECOND ST AND 0 / S MARION ST AND 0 / N MARION

F����A	��PDO

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���0

����E��������A���0

���E��������Ran stop sign

�������E��������Broadside

F��������E� A	AE���Wet

CE� ����!�D��Intersection: Other intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� North

$���%�	AE�� Essentially straight

�E��A&���	AE�� Passenger car

��A����%&�� 66

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

10/16/2006 16:50

�E��	��90 �A	��Ottumwa

�BA���

West

Essentially straight

Passenger car

44

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� F M

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Partly cloudy

��ED��	����#�&��$2500

�A,� �-����	�

���&.%B�����EB�� �none indicated

Ran stop sign none 0

FTY from stop sign not reported 0

none none 0

��������DDA�&�%��B��A��!EEB7/28/2015 3 17��&�� of

I. Crash History



��������	�AB�C�DE�	

����������	A�B�CDE�F�������

2006248062 SECOND ST AND 0 / S MARION ST AND 0 / N MARION

F����A	��Poss/Unk

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���1

����E��������A���0

���E��������Ran stop sign

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Other intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� North

$���%�	AE�� Essentially straight

�E��A&���	AE�� 4-tire light truck

��A����%&�� 21

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

10/30/2006 16:47

�E��	��90 �A	��Ottumwa

�BA���

West

Essentially straight

4-tire light truck

17

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� M F

*A&�	��E� A	AE���Dusk

+��	�����E� A	AE��� Clear

��ED��	����#�&��$6500

�A,� �-����	�

���&.%B�����EB�� �none indicated

Ran stop sign none 0

not reported not reported 0

none none 0

2006250872 SECOND ST AND 0 / S MARION ST AND 0 / N MARION

F����A	��PDO

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���0

����E��������A���0

���E��������FTY from stop sign

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� North

$���%�	AE�� Essentially straight

�E��A&���	AE�� Sport utility vehicle

��A����%&�� 69

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

11/07/2006 13:00

�E��	��90 �A	��Ottumwa

�BA���

West

Essentially straight

Sport utility vehicle

21

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� M F

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Clear

��ED��	����#�&��$5000

�A,� �-����	�

���&.%B�����EB�� �none indicated

FTY from stop sign none 0

not reported not reported 0

none none 0

��������DDA�&�%��B��A��!EEB7/28/2015 4 17��&�� of

I. Crash History



��������	�AB�C�DE�	

����������	A�B�CDE�F�������

2007201610 SECOND ST AND 0 / S MARION ST AND 0 / N MARION

F����A	��Poss/Unk

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���1

����E��������A���0

���E��������FTY from stop sign

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� North

$���%�	AE�� Essentially straight

�E��A&���	AE�� Passenger car

��A����%&�� 24

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

01/12/2007 13:46

�E��	��90 �A	��Ottumwa

�BA���

West

Essentially straight

4-tire light truck

41

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� F M

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Cloudy

��ED��	����#�&��$2429

�A,� �-����	�

���&.%B�����EB�� �none indicated

FTY from stop sign none 0

not reported not reported 0

none none 0

2007405241 W 2ND ST and 0 / S MARION ST and 0 / N MARION ST

F����A	��Minor

��	�BA	A���0

���E�������A���0

�A�E�������A���1

�E��A�B�������A���0

����E��������A���0

���E��������Ran stop sign

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� North

$���%�	AE�� Essentially straight

�E��A&���	AE�� Passenger car

��A����%&�� 56

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

11/19/2007 14:29

�E��	��90 �A	��Ottumwa

�BA���

East

Essentially straight

Passenger car

19

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� F M

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Partly cloudy

��ED��	����#�&��$1400

�A,� �-����	�

���&.%B�����EB�� �none indicated

Ran stop sign none 0

not reported not reported 0

none none 0

��������DDA�&�%��B��A��!EEB7/28/2015 5 17��&�� of

I. Crash History



��������	�AB�C�DE�	

����������	A�B�CDE�F�������

2007408743 W 2ND ST and 0 / S MARION ST and 0 / N MARION ST

F����A	��PDO

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���0

����E��������A���0

���E��������FTY from stop sign

�������E��������Broadside

F��������E� A	AE���Snow

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� West

$���%�	AE�� Essentially straight

�E��A&���	AE�� Passenger car

��A����%&�� 41

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

12/08/2007 14:06

�E��	��90 �A	��Ottumwa

�BA���

North

Essentially straight

Passenger car

75

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� M F

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Partly cloudy

��ED��	����#�&��$5500

�A,� �-����	�

���&.%B�����EB�� �none indicated

none FTY from stop sign 0

not reported not reported 0

none none 0

2008428045 W 2ND ST and 0 / S MARION ST and 0 / N MARION ST

F����A	��Minor

��	�BA	A���0

���E�������A���0

�A�E�������A���1

�E��A�B�������A���0

����E��������A���0

���E��������FTY from stop sign

�������E��������Broadside

F��������E� A	AE���Snow

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� West

$���%�	AE�� Essentially straight

�E��A&���	AE�� Passenger car

��A����%&�� 32

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

02/21/2008 01:48

�E��	��90 �A	��Ottumwa

�BA���

North

Essentially straight

4-tire light truck

52

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� F F

*A&�	��E� A	AE���Dark - roadway lighted

+��	�����E� A	AE��� Clear

��ED��	����#�&��$2300

�A,� �-����	�

���&.%B�����EB�� �none indicated

none FTY from stop sign 0

not reported not reported 0

none none 0

��������DDA�&�%��B��A��!EEB7/28/2015 6 17��&�� of

I. Crash History



��������	�AB�C�DE�	

����������	A�B�CDE�F�������

2008434645 SECOND AND MARION

F����A	��PDO

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���0

����E��������A���0

���E��������Ran stop sign

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� West

$���%�	AE�� Essentially straight

�E��A&���	AE�� Van or mini-van

��A����%&�� 64

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

03/28/2008 16:51

�E��	��90 �A	��Ottumwa

�BA���

North

Essentially straight

Passenger car

57

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� F F

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Clear

��ED��	����#�&��$2000

�A,� �-����	�

���&.%B�����EB�� �none indicated

none Ran stop sign 0

not reported not reported 0

none none 0

2008444079 W 2ND ST and 0 / S MARION ST and 0 / N MARION ST

F����A	��Minor

��	�BA	A���0

���E�������A���0

�A�E�������A���3

�E��A�B�������A���0

����E��������A���0

���E��������FTY from stop sign

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� West

$���%�	AE�� Essentially straight

�E��A&���	AE�� 4-tire light truck

��A����%&�� 49

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

06/02/2008 14:40

�E��	��90 �A	��Ottumwa

�BA���

North

Essentially straight

Passenger car

26

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� M F

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Partly cloudy

��ED��	����#�&��$2700

�A,� �-����	�

���&.%B�����EB�� �none indicated

none FTY from stop sign 0

not reported not reported 0

none none 0

��������DDA�&�%��B��A��!EEB7/28/2015 7 17��&�� of

I. Crash History



��������	�AB�C�DE�	

����������	A�B�CDE�F�������

2009507098 0 / N MARION ST and 0 / S MARION ST and W 2ND ST

F����A	��Poss/Unk

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���1

����E��������A���0

���E��������Inattentive/distracted by: Use of phone or other device

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� North

$���%�	AE�� Essentially straight

�E��A&���	AE�� Van or mini-van

��A����%&�� 35

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

05/14/2009 15:22

�E��	��90 �A	��Ottumwa

�BA���

West

Essentially straight

Sport utility vehicle

38

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� F F

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Partly cloudy

��ED��	����#�&��$10000

�A,� �-����	�

���&.%B�����EB�� �none indicated

Distracted phone/device none 0

not reported not reported 0

none none 0

2010575500 W 2ND ST

F����A	��PDO

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���0

����E��������A���0

���E��������unknown

�������E��������Rear-end

F��������E� A	AE���Dry

CE� ����!�D��Non-intersection: No special feature

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� West

$���%�	AE�� Turning left

�E��A&���	AE�� Van or mini-van

��A����%&�� 51

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

04/22/2010 11:15

�E��	��90 �A	��Ottumwa

�BA���

West

Essentially straight

Passenger car

80

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� F F

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Clear

��ED��	����#�&��$2500

�A,� �-����	�

���&.%B�����EB�� �none indicated

unknown unknown 0

not reported not reported 0

none none 0

��������DDA�&�%��B��A��!EEB7/28/2015 8 17��&�� of

I. Crash History



��������	�AB�C�DE�	

����������	A�B�CDE�F�������

2010584650 N MARION ST and W 2ND ST and S MARION ST

F����A	��Poss/Unk

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���2

����E��������A���0

���E��������FTY from stop sign

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� North

$���%�	AE�� Essentially straight

�E��A&���	AE�� Sport utility vehicle

��A����%&�� 57

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

08/04/2010 11:51

�E��	��90 �A	��Ottumwa

�BA���

West

Essentially straight

4-tire light truck

34

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� F F

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Cloudy

��ED��	����#�&��$4500

�A,� �-����	�

���&.%B�����EB�� �none indicated

FTY from stop sign none 0

not reported not reported 0

none none 0

2010609585 N MARION ST and W 2ND ST and S MARION ST

F����A	��PDO

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���0

����E��������A���0

���E��������FTY from stop sign

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� West

$���%�	AE�� Essentially straight

�E��A&���	AE�� Passenger car

��A����%&�� 74

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

12/22/2010 10:20

�E��	��90 �A	��Ottumwa

�BA���

North

Essentially straight

Passenger car

28

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� M F

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Cloudy

��ED��	����#�&��$6000

�A,� �-����	�

���&.%B�����EB�� �none indicated

none FTY from stop sign 0

not reported not reported 0

none none 0

��������DDA�&�%��B��A��!EEB7/28/2015 9 17��&�� of

I. Crash History



��������	�AB�C�DE�	

����������	A�B�CDE�F�������

2011622921 W 2ND ST AND S MARION ST

F����A	��Poss/Unk

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���1

����E��������A���0

���E��������Made improper turn

�������E��������Sideswipe, same direction

F��������E� A	AE���Dry

CE� ����!�D��Non-intersection: No special feature

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� West

$���%�	AE�� Turning left

�E��A&���	AE�� 4-tire light truck

��A����%&�� 65

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

03/11/2011 18:38

�E��	��90 �A	��Ottumwa

�BA���

West

Essentially straight

Passenger car

41

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� M M

*A&�	��E� A	AE���Dusk

+��	�����E� A	AE��� Partly cloudy

��ED��	����#�&��$3000

�A,� �-����	�

���&.%B�����EB�� �none indicated

Made improper turn unknown 0

not reported not reported 0

none none 0

2011654869 W 2ND ST AND S MARION ST

F����A	��PDO

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���0

����E��������A���0

���E��������FTY from stop sign

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� North

$���%�	AE�� Essentially straight

�E��A&���	AE�� Passenger car

��A����%&�� 72

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

10/20/2011 15:26

�E��	��90 �A	��Ottumwa

�BA���

West

Essentially straight

Passenger car

45

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� F F

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Clear

��ED��	����#�&��$4000

�A,� �-����	�

���&.%B�����EB�� �none indicated

FTY from stop sign none 0

not reported not reported 0

none none 0

��������DDA�&�%��B��A��!EEB7/28/2015 10 17��&�� of

I. Crash History



��������	�AB�C�DE�	

����������	A�B�CDE�F�������

2011654870 N MARION ST and W 2ND ST and S MARION ST

F����A	��Minor

��	�BA	A���0

���E�������A���0

�A�E�������A���1

�E��A�B�������A���0

����E��������A���0

���E��������Ran stop sign

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� West

$���%�	AE�� Essentially straight

�E��A&���	AE�� Passenger car

��A����%&�� 62

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

11/03/2011 11:36

�E��	��90 �A	��Ottumwa

�BA���

North

Essentially straight

Sport utility vehicle

26

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� M F

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Cloudy

��ED��	����#�&��$8000

�A,� �-����	�

���&.%B�����EB�� �none indicated

none Ran stop sign 0

not reported not reported 0

none none 0

2012684602 N MARION ST and S MARION ST and W 2ND ST

F����A	��PDO

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���0

����E��������A���0

���E��������Ran stop sign

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� North

$���%�	AE�� Essentially straight

�E��A&���	AE�� Passenger car

��A����%&�� 24

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

05/07/2012 19:15

�E��	��90 �A	��Ottumwa

�BA���

West

Essentially straight

Sport utility vehicle

32

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� M M

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Clear

��ED��	����#�&��$5500

�A,� �-����	�

���&.%B�����EB�� �none indicated

Ran stop sign none 0

not reported not reported 0

none none 0

��������DDA�&�%��B��A��!EEB7/28/2015 11 17��&�� of

I. Crash History



��������	�AB�C�DE�	

����������	A�B�CDE�F�������

2012687777 N MARION ST and S MARION ST and W 2ND ST

F����A	��Minor

��	�BA	A���0

���E�������A���0

�A�E�������A���3

�E��A�B�������A���0

����E��������A���0

���E��������Other: No improper action

�������E��������Non-collision

F��������E� A	AE���Dry

CE� ����!�D��Non-intersection: No special feature

"�#����E��$��A�B���1

�BA��C

��A	�!�����A�� South

$���%�	AE�� Turning right

�E��A&���	AE�� Sport utility vehicle

��A����%&�� 48

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

05/29/2012 10:47

�E��	��90 �A	��Ottumwa

�BA���

0

0

0

0

0

�BA��E

0

0

0

0

0

��A����)�� ��� F

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Clear

��ED��	����#�&��$550

�A,� �-����	�

���&.%B�����EB�� �none indicated

none 0 0

not reported 0 0

none 0 0

2012697270 N MARION ST and S MARION ST and W 2ND ST

F����A	��PDO

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���0

����E��������A���0

���E��������Ran stop sign

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� West

$���%�	AE�� Essentially straight

�E��A&���	AE�� 4-tire light truck

��A����%&�� 48

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

07/31/2012 16:51

�E��	��90 �A	��Ottumwa

�BA���

North

Essentially straight

Sport utility vehicle

18

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� M F

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Partly cloudy

��ED��	����#�&��$9500

�A,� �-����	�

���&.%B�����EB�� �none indicated

none Ran stop sign 0

not reported not reported 0

none none 0

��������DDA�&�%��B��A��!EEB7/28/2015 12 17��&�� of

I. Crash History



��������	�AB�C�DE�	

����������	A�B�CDE�F�������

2013744811 W 2ND ST AND N MARION ST AND S MARION ST

F����A	��PDO

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���0

����E��������A���0

���E��������Ran stop sign

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� West

$���%�	AE�� Essentially straight

�E��A&���	AE�� Van or mini-van

��A����%&�� 54

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

06/15/2013 09:44

�E��	��90 �A	��Ottumwa

�BA���

North

Essentially straight

Passenger car

57

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� M F

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Clear

��ED��	����#�&��$2000

�A,� �-����	�

���&.%B�����EB�� �none indicated

none Ran stop sign 0

not reported not reported 0

none none 0

2013759863 W 2ND ST AND N MARION ST AND S MARION ST

F����A	��PDO

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���0

����E��������A���0

���E��������FTY from stop sign

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� North

$���%�	AE�� Essentially straight

�E��A&���	AE�� Passenger car

��A����%&�� 53

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

09/19/2013 12:57

�E��	��90 �A	��Ottumwa

�BA���

West

Essentially straight

Passenger car

65

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� M NR

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Partly cloudy

��ED��	����#�&��$2500

�A,� �-����	�

���&.%B�����EB�� �none indicated

FTY from stop sign none 0

not reported not reported 0

none none 0

��������DDA�&�%��B��A��!EEB7/28/2015 13 17��&�� of

I. Crash History



��������	�AB�C�DE�	

����������	A�B�CDE�F�������

2014807536 W 2ND ST AND N MARION ST AND S MARION ST

F����A	��Minor

��	�BA	A���0

���E�������A���0

�A�E�������A���1

�E��A�B�������A���1

����E��������A���0

���E��������FTY from stop sign

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� North

$���%�	AE�� Essentially straight

�E��A&���	AE�� Passenger car

��A����%&�� 42

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

07/11/2014 12:15

�E��	��90 �A	��Ottumwa

�BA���

East

Essentially straight

4-tire light truck

40

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� F F

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Partly cloudy

��ED��	����#�&��$6000

�A,� �-����	�

���&.%B�����EB�� �none indicated

FTY from stop sign none 0

not reported not reported 0

none none 0

2014819625 W 2ND ST AND N MARION ST AND S MARION ST

F����A	��Poss/Unk

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���1

����E��������A���0

���E��������Ran stop sign

�������E��������Broadside

F��������E� A	AE���Wet

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� West

$���%�	AE�� Essentially straight

�E��A&���	AE�� Passenger car

��A����%&�� 67

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

10/02/2014 13:05

�E��	��90 �A	��Ottumwa

�BA���

South

Slowing/stopping

Sport utility vehicle

45

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� M NR

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Rain

��ED��	����#�&��$9000

�A,� �-����	�

���&.%B�����EB�� �none indicated

none Ran stop sign 0

not reported not reported 0

none none 0

��������DDA�&�%��B��A��!EEB7/28/2015 14 17��&�� of

I. Crash History



��������	�AB�C�DE�	

����������	A�B�CDE�F�������

2015840328 W 2ND ST AND N MARION ST AND S MARION ST

F����A	��Poss/Unk

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���1

����E��������A���0

���E��������FTY from stop sign

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� North

$���%�	AE�� Essentially straight

�E��A&���	AE�� 4-tire light truck

��A����%&�� 50

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

01/13/2015 07:56

�E��	��90 �A	��Ottumwa

�BA���

East

Essentially straight

Sport utility vehicle

48

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� F M

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Clear

��ED��	����#�&��$21000

�A,� �-����	�

���&.%B�����EB�� �none indicated

FTY from stop sign none 0

not reported not reported 0

none none 0

2015848126 W 2ND ST AND N MARION ST AND S MARION ST

F����A	��PDO

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���0

����E��������A���0

���E��������unknown

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� East

$���%�	AE�� Essentially straight

�E��A&���	AE�� Passenger car

��A����%&�� 24

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

02/27/2015 12:04

�E��	��90 �A	��Ottumwa

�BA���

South

Essentially straight

4-tire light truck

39

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� M F

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Clear

��ED��	����#�&��$1750

�A,� �-����	�

���&.%B�����EB�� �none indicated

unknown unknown 0

not reported not reported 0

none none 0

��������DDA�&�%��B��A��!EEB7/28/2015 15 17��&�� of

I. Crash History



��������	�AB�C�DE�	

����������	A�B�CDE�F�������

2015850655 W 2ND ST AND N MARION ST AND S MARION ST

F����A	��Poss/Unk

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���1

����E��������A���0

���E��������FTY from stop sign

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� West

$���%�	AE�� Essentially straight

�E��A&���	AE�� Passenger car

��A����%&�� 48

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

03/14/2015 12:58

�E��	��90 �A	��Ottumwa

�BA���

North

Essentially straight

4-tire light truck

51

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� F F

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Clear

��ED��	����#�&��$3500

�A,� �-����	�

���&.%B�����EB�� �none indicated

none FTY from stop sign 0

not reported not reported 0

none none 0

2015866227 W 2ND ST AND N MARION ST AND S MARION ST

F����A	��PDO

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���0

����E��������A���0

���E��������Ran stop sign

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� North

$���%�	AE�� Essentially straight

�E��A&���	AE�� Passenger car

��A����%&�� 26

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

05/08/2015 11:29

�E��	��90 �A	��Ottumwa

�BA���

West

Essentially straight

Van or mini-van

45

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� F F

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Cloudy

��ED��	����#�&��$9500

�A,� �-����	�

���&.%B�����EB�� �none indicated

Ran stop sign none 0

not reported not reported 0

none none 0

��������DDA�&�%��B��A��!EEB7/28/2015 16 17��&�� of

I. Crash History



��������	�AB�C�DE�	

����������	A�B�CDE�F�������

2015863347 W 2ND ST AND N MARION ST AND S MARION ST

F����A	��PDO

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���0

����E��������A���0

���E��������FTY from stop sign

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� North

$���%�	AE�� Essentially straight

�E��A&���	AE�� Passenger car

��A����%&�� 27

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

05/17/2015 16:32

�E��	��90 �A	��Ottumwa

�BA���

West

Essentially straight

Van or mini-van

84

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� M M

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Clear

��ED��	����#�&��$2000

�A,� �-����	�

���&.%B�����EB�� �none indicated

FTY from stop sign none 0

not reported not reported 0

none none 0

2015865153 W 2ND ST AND N MARION ST AND S MARION ST

F����A	��Minor

��	�BA	A���0

���E�������A���0

�A�E�������A���1

�E��A�B�������A���1

����E��������A���0

���E��������FTY from stop sign

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� North

$���%�	AE�� Essentially straight

�E��A&���	AE�� 4-tire light truck

��A����%&�� 75

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

06/18/2015 14:15

�E��	��90 �A	��Ottumwa

�BA���

West

Essentially straight

Sport utility vehicle

26

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� F F

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Clear

��ED��	����#�&��$10000

�A,� �-����	�

���&.%B�����EB�� �none indicated

FTY from stop sign none 0

not reported not reported 0

none none 0

��������DDA�&�%��B��A��!EEB7/28/2015 17 17��&�� of

I. Crash History



���������	�ABCDEF�

�

�

�

�

��������	�ABC�CD	EEF���	��

�

�

�

�

�

�

�

�

�

�

�

��	���	��� ��������	�ABC���AC�

�	DF�����D���� �����

�
��
���D���� �����

�D������ ��	�F���



����������	�A	�ABC	�AD���E��AFA�	��AB�E���A�������� ��������	

�	��A���A�EE���A	EA���EE��A�AB�E���

ABCDEF� ����������F� ��E����������� �C���	������

�DE�����E BD�

��C�	������

��B�B�����!��B��!�DE"�#�

��$�%��&��� '�E !�E����!��B��!�DE�AB�E���� ��������� '�E���!��B��!�DE�( )���F�������

*E+����DDC�,�AB�E�"�)E��� D E �,�F���#���� -�������� A���+����C�E BD�.��EB��" DE����#�����

/&����������� �����DE�0�,C��*E+����DDC�,�AB�E����� 	��1 � ��BCDE���E��"E !����,C��B)�&#��� �

�����DE�0�,C��AB�E����B��2�'A�3�*A

���EE��A!	�"��A����

4BC���� ���	 ��E��B)�E��)) ���BCDE

�� ,F�'DE�� D��0�+ �,����F�����B��+�"B�����5����#

66� AC���DE��DDC�,�'DE�� D��0�+�����!�2��'0�7�$-�

��	-� ��	-� ��+�����F��. D�,�8�����'0�����!

66� 9'0��5BE�,�9 ,, BD�'DE�� D��0�+��*���

���, )��B)���B:��E���#�!

���1 ��B:��E���5��)) ��;�B<E+�"�1/��1#��$

	�6����������� AC���DE��� ,F�'DE�� D��0�+ �,������!

����%A����

���	 . ��E�)C,,�F����//= ���	 (��E�)C,,�F��� ���� F������5 !����� B����

��� E BD�,�!BDE+� ��,C������B)�9�F����	

� .�E�,�A���+�� � .�E�, E ���>� &	�������� /&�����������������

� 9�:B���D:C� ���>� &$������ /&�����������������

�� �D:C�F�A���+�� �� 9 DB���D:C� ���>� &-����� -������&���������
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Rev. 5/15 

 
Application for TRAFFIC SAFETY FUNDS 

 
GENERAL INFORMATION DATE: August 6, 2015 
  

Location / Title of Project 
Phase 1 Riverside Rd, PCC Overlay w/ Paved Shoulders 
& Rumble Strips 

Applicant Washington County 

Contact Person Jacob Thorius Title County Engineer 

Complete Mailing Address 210 W Main Street, Suite 2 

 Washington, IA 52353 

Phone (319) 653-7731 E-Mail thorius@co.washington.ia.us 
 (Area Code)  

  
If more than one highway authority is involved in this project, please indicate and 
fill in the information below (use additional sheets if necessary). 

Co-Applicant(s)       

Contact Person       Title       

Complete Mailing Address       

        

Phone       E-Mail       
 (Area Code)  

PLEASE COMPLETE THE FOLLOWING PROJECT INFORMATION: 
  
Application Type  Site Specific  
  Traffic Control Device  
  Safety Study  

Funding Amount 
 

Total Project Cost      $ 2,039,026.93 

 Safety Funds Requested      $ 500,000.00 







B 
Narrative of Proposed Project: 
 
Washington County is applying for Traffic Safety Improvement Program (TSIP) funds to be 
used for improving the safety on W61 (Riverside Road) from G36 (220th Street) to G26 (190th 
Street), approximately 4.0 miles.  TSIP funds are being sought to aid in the placement of a 24 
foot PCC overlay with 2 foot paved shoulders and 8” rumble strips.  This overlay project will 
increase the width of the travel lanes and add a paved shoulder with rumbles that will help to 
improve the safety for the traveling public by giving them a notification they are drifting off the 
road.  This notification and wider pavement will give the driver more time to react and correct 
the problem before they encounter gravel and/or an edge rut. 
 
Currently the road is a 20 foot wide PCC pavement with 8 foot granular shoulders that was 
originally constructed in 1962.  This stretch of road has seven curves, of which two are ninety 
degree changes in direction, and numerous patches have been placed on this aging pavement.  
When this road was originally constructed, the standards used to build the road called for 10’ 
lanes with 2:1 foreslopes and variable backslopes.  The narrowness of the lanes and the curves in 
the road contribute to edge ruts developing from the wind whip created by passing vehicles and 
their tires dropping off the edge of the pavement as they drift around curves.  The combination of 
the edge rut, which tends to cause a driver to over correct if they drop off the pavement in to the 
rut, and the existing slopes create a safety hazard for the public.  W61 is the main road from 
Washington to Riverside and the annual average traffic count on this stretch of road between 
G36 and G26 is 390 vpd. 
 
The majority of the reported accidents over the last five years have been minor in nature and 
have involved the driver over correcting and swerving to avoid the ditch.  A wider road and 
paved shoulders will greatly reduce the amount of wind whipping away the granular shoulder 
and vehicles dropping off of the pavement, both of which are causing an edge rut to develop 
alongside the pavement.  In addition rumble strips will be placed within the paved shoulder, and 
will alert drivers sooner that they are veering off the paved driving surface.  This will give them 
more time to react and correct the travel of their vehicle.  The increased hard surfaced driving 
area and reduced rutting will help in being proactive to reduce the number of future accidents 
and unreported near miss accidents. 
 
  





C 
Itemized Breakdown of All Costs: 
 
Please see the attached sheet for the cost breakdown, showing improvements made with and 
without the safety funds. 
 
Below is a breakdown of the anticipated funding for the project, with and without the safety 
improvement.  For the safety improvement of two foot paved shoulders with rumble strips, 
Washington County is requesting $500,000 in TSIP funds. 
 

Funding Source Breakdown 
With Safety Improvement  Without Safety Improvement 
Funding Source Amount  Funding Source Amount 
Federal Aid (STP) $1,231,000  Federal Aid (STP) $1,254,000 
Farm to Market (FM) $308,000  Farm to Market (FM) $313,000 
TSIP $500,000  TSIP $0 
Total $2,039,000  Total $1,567,000 
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ITEMIZED BREAKDOWN OF ALL COSTS C.



 
D 

Time Schedule: 
 
TSIP Application  August 15, 2015 
Preliminary Project Design October 2015 
TSIP Funding Award  December 2015 
Final Project Design  March 2016 
TSIP Funds Available  July 2016 
Project Letting   November 2016 
Project Construction  April 2017-September 2017 
 
If the project is awarded TSIP funds, the letting and construction date may be pushed back one to 
two years in order to tie this project in with some additional overlay work.  This would be done 
to try and obtain better unit price for a larger funded set of projects. 
 



E 

Map: 



F 

Color Pictures: 

 
Typical section of existing pavement; notice edge rutting that is developing along edge of 
pavement. 
 

 
Edge rutting developing on topside of curve because of narrowness of the pavement. 
 



 
Typical intersection of pavement and rock road, notice the rock that is tracked on to the driving 
surface, creating a safety hazard, in the center of the picture. 
 

 
Typical section, notice edge rutting developing along straight stretch of pavement. 
 
 
 



G & H 

Plan View & Aerial: 







I 
Copies of Actual Investigating Officer’s Report of Motor Vehicle Accident: 
 
See attached set of accident reports supplied by the Washington County Sheriff’s Office 
 

J 
Traffic Volume: 
 
The 2014 AADT for this stretch of the Riverside Road (W61) is 390 
 
Turning movement and intersection counts are not available for this stretch of road. 
 

K 
Traffic Signals – N/A 
 

L 
Benefit/Cost Ratio: 
 
See attached worksheet 
 
The following Crash Modification Factors (CMF) were used in the calculation of the 
Benefit/Cost Ratio: 
 CMF ID: 6690 – Pave Shoulder, with a CRF of 18 
 CMF ID: 3478 – Install Shoulder Rumble Strips, with a CRF of 28 
 
These factors were combined in the Excel spreadsheet to create a cumulative CRF of 40.96 and a 
service life of 35 years was used for the 8” PCC Unbonded Overlay; the widening unit and paved 
shoulder will be approximately 12” thick.  The B/C Ratio was calculated to be 1.92. 
 
A CMF for widening the existing pavement from 20’ to 24’ was not included as that is not part 
of the safety grant, but was considered as it will add a positive benefit to the roadway and 
reducing potential crashes.  If that were to be included in the analysis, then CMF ID: 4811 – 
Change Lane Width from X to Y (in feet), with a CRF of 32 would have been used.  Combining 
all three CRFs results in a cumulative CRF of 60 and a B/C Ratio of 2.82. 
 
 







Road Segment Benefit / Cost Safety Analysis
Rev. 5/14

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Jul 29, 2015

Location:

Improvement

Proposed Improvement(s):

500,000$    Estimated Improvement Cost, EC 35                 Est. Improvement Life, years, Y

-$            Other Annual Cost (after initial year), AC 41                 Crash Reduction Factor (integer), CRF

-$            Present Value Other Annual Costs, OC 4.0% Discount Rate, INT

500,000$      Present Value All Costs,
COST = EC + OC

Traffic Volume Data

Source: 2014 Date of traffic count

Two-way
Length (mi.) veh/day Description 1,556            Current Vehicle Miles / Day, VM

3.99 390      2,204            End of Life Veh. Miles / Day
567,977        Current Veh. Miles / Year, AM

Total Projected Veh. Miles Over
     Life of Project, TVMT

3.99 miles total

1.0% Projected Traffic Growth (0%-10%), G

Crash Data

2010 First full year --> 2014 Last full year 5.0 years, Time Period, T

0 Additional months values as of May 2014

0 Fatal Crashes 0 Fatalities @ $4,500,000 -$                       

1 Major Injuries @ $325,000 325,000$               

4 Injury Crashes 2 Minor Injuries @ $65,000 130,000$               

1 Possible Injuries @ $35,000 35,000$                 
4 Property Damage Only (assumed cost per crash) $7,400 59,200$                 

-OR-   enter all Property Costs of all crashes:
8 Total Crashes, TA Total $ Loss, LOSS 549,200$               

1.60            Current Crashes / Year, AA = TA / T 281.7            Crashes / HMVM, Crash Rate, CR

68,650$      Cost per Crash, AVCR = LOSS / TA     CR = TA x 10^8 / (AM x T)
66.7            Total Expected Crashes, TCR = CR x TVMT/10^8 961,313$      Present Value of Avoided
0.66            Crashes Avoided First Year AAR = AA x CRF / 100     Crashes, BENEFIT

44,990$      Crash Costs Avoided in First Year, AAR x AVCR

27.3            Total Avoided Crashes, TCR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $961,313 : $500,000 = 1.92  : 1

Washington Jacob Thorius

DOT Traffic Count Data

28' PCC Overlay with lanes widened to 12' from 10', paved shoulders 2' wide, and

edgeline rumble strips

W61 (Riverside Road) from G36 (220th Street) north to G26 (190th Street)

23,662,058                          

From G36 to G26
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Rev. 5/15 

 
Application for TRAFFIC SAFETY FUNDS 

 
GENERAL INFORMATION DATE: August 3, 2015 
  
Location / Title of Project Safety Improvements - 11th St & Maynard Way, DeWitt, IA  

Applicant City of DeWitt 

Contact Person Steve Lindner Title City Administrator 

Complete Mailing Address PO Box 407 

 DeWitt, IA  52742-0407 

Phone 563-659-3811 E-Mail cdadmin@gmtel.net 
 (Area Code)  

  
If more than one highway authority is involved in this project, please indicate and 
fill in the information below (use additional sheets if necessary). 

Co-Applicant(s)     

Contact Person       Title       

Complete Mailing Address       

      

Phone       E-Mail       
 (Area Code)  

PLEASE COMPLETE THE FOLLOWING PROJECT INFORMATION: 
  
Application Type  Site Specific  
  Traffic Control Device  
  Safety Study  

Funding Amount 
 

Total Project Cost      $ 445,700 

 Safety Funds Requested      $ 300,000 
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The intersection of 11th Street, Maynard Way and Casey’s General Store business driveway experience 

both operational problems and a high crash rate.  In an attempt to identify solutions, the City of DeWitt, 

in cooperation with the Iowa DOT utilized TEAP funding; resulting in a report dated September 26th, 

2013.  The report outlined potential solutions for mitigating the relatively high crash rate at the 

Maynard Way & 11th Street intersection.  The 2013 report suggested the following recommendations: 

 

Short Term: 

A. Remove/modify sight distance obstruction located in the southwest quadrant. 

B. Install “DO NOT BLOCK INTERSECTION” regulatory sign. 

C. Monitor installation of “DO NOT BLOCK INTERSECTION” pavement markings. 

D. Convert 11th Street from a 4-lane cross section facility to a 3-lane cross section in combination 

with item E. 

E. Install a split-phased traffic signal. 

 

Long Term: 

A. Realign the south leg of the intersection. 

B. Implement access management along 11th Street corridor. 

 

Short Term items A, B, & C have been implemented; however, crashes and motorists complaints 

continue to occur.   The “DO NOT BLOCK INTERSECTION” pavement markings were installed in the fall of 

2012.  The sign was installed shortly after the pavement markings. 

 

EXISTING CONDITIONS 

11th Street (old Highway 30) is an east-west 4-lane facility, with two eastbound and two westbound 

lanes through DeWitt, and is classified as a major collector on federal functional classification maps.  11th 

Street, in the area of Maynard Way, is 45-feet wide with curbs on both sides.  There are sidewalks on 

the north and south side of 11th Street.  The speed limit on 11th Street is posted at 35 mph, and traffic is 

free-flow at the Maynard Way intersection.   

 

Maynard Way, the north leg of the intersection, is an average width of 36-feet with a posted speed limit 

of 25 mph.  At the intersection, a 12 foot lane exists in the northbound direction and two 12 foot lanes 

are marked southbound for left and right turns.  Although no lane is marked for through traffic, a few 

vehicles do travel through the intersection into the driveway servicing Casey’s General Store, typically 

from the right turn lane.  Maynard Way has curb and gutter on both sides.  There is a sidewalk on the 

east side of Maynard Way.  Maynard Way is controlled by a stop sign at 11th Street.   

 

The south leg of the intersection is the eastern-most of two access points to Casey’s General Store.  This 

36 foot wide 2-way driveway functions as the northbound approach on this intersection, and is skewed 

to the west from Maynard Way approximately 20- feet from centerline to centerline.  Casey’s General 

Store driveway does not have any traffic control devices or pavement markings. 
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SUMMARY OF CRASH HISTORY 

Copies of crash reports from January, 2010 to December, 2014 were provided by the City of DeWitt 

Police Department for the intersection study.  There were 19 crashes reported at the intersection during 

that period.  15 of the 19 reported crashes were angle or broadside type crashes, 3 were rear-end 

crashes, and 1 non-collision involving a motorcycle driver that lost control.  The following is a summary 

of the crash history. 

By year: 

• 19 Total crashes 

o 2010 – 5 

� 3 angle 

� 2 rear-end 

o 2011 – 3 

� 2 angle 

� 1 rear-end 

o 2012 – 4  

� 2 angle 

� 1 broadside 

� 1 non-collision 

o 2013 – 3 

� 1 angle 

� 2 broadside 

o 2014 – 4  

� 4 angle 

 

7 of the 15 angle or broadside crashes were directly attributed to another vehicle in the intersection 

blocking the view of one of the drivers involved in the crash.  Also, the non-collision was attributed to 

another vehicle obstructing the view of the driver.  

Contributing Factors: 

• 19 Total Crashes 

o 7 angle/broadside – view obstructed by another vehicles in the intersection. 

o 5 angle/broadside – failure to yield making a left turn, the narrative did not state any 

cause. 

o 2 angle/broadside – driver blinded by morning sun. 

o 1 angle – involved an ambulance traveling fast. 

o 1 non-collision – motorcycle took evasive action and lost control.  Driver turning left did 

not see motorcycle due to another vehicle blocking view. 

o 2 rear-end – icy conditions. 

o 1 rear-end – vehicle on 11th St. turning right, had to come to a complete stop due to a 

pedestrian and was rear ended. 
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Injuries 

• 0 Fatalities 

• 8 Injury Crashes 

o The 8 crashes resulted in 5 minor injuries and 8 possible injuries. 

• 11 Property Damage Only 

o $115,600 Property Damage for all 19 crashes. 

There was no apparent pattern of accidents based on time of day, or age of driver.   

Since the above crash history has been compiled, 2 additional angle-type crashes have occurred at this 

intersection.  One occurred on January 28, 2015 and the other occurred on April 2, 2015.  These crashes 

are not included in the above summary nor are they included in the benefit/cost ratio; however, the 

reports are included in Section I of this report.  

APPARENT CAUSES OF CRASHES 

There appear to be 3 primary causes of a majority of the crashes.  First, the geometry of the intersection 

can be confusing with the north and south legs, Maynard Way and Casey’s driveway, offset.  Second, 

because of the 4-lane configuration of 11th Street, vehicles in the intersection block the view for other 

motorists; and third, there is a relatively large volume of traffic using the intersection. 

The non-typical geometrics of the intersection can be confusing.  With the offset northbound and 

southbound approach, drivers may be confused as to who has the right-of-way.  The driving paths for 

the left turns from 11th Street overlap such that eastbound and westbound left turns cannot occur 

simultaneously.  Also, northbound vehicles from Casey’s to Maynard Way must make a jog through the 

intersection since the approaches do not line up.  Finally, drivers on 11th Street turning onto Maynard 

Way or into Casey’s parking lot may not understand where they should stop to wait for a gap in traffic so 

the intersection can continue to be accessed by other drivers who have the right-of-way.  For example, 

the police commented that drivers do not understand what the “DO NOT BLOCK INTERSECTION” hatch 

marks mean.   

The second primary cause of crashes appears to be that vehicles stopped or traveling through the 

intersection block the view for other motorists trying to navigate the intersection.  It was specifically 

noted in 7 of the accident reports that the drivers cited for failure to yield making a left turn did not see 

the approaching vehicle because of another vehicle in the intersection blocking their view (See diagrams 

on page 4 of 6). 

And the third cause of crashes appears to be the relatively large volume of traffic on 11th Street reduces 

the opportunity of vehicles on Maynard Way or Casey’s driveway to enter 11th Street.  Currently, the 

north and south legs of the intersection operate at a level of service of ‘D’ and ‘F’ respectively.  Drivers 

become impatient and take more chances. 
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PROPOSED SOLUTION 

The City of DeWitt asked IIW, P.C. to further explore the traffic signal option which was recommended in 

the TEAP funded September 26th, 2013 report, with and without changing the cross section from a         

4-lane facility to a 3-lane or 5-lane facility.  Agricultural traffic was also a consideration.  11th Street is the 

only viable route for agricultural traffic to get from the west side of DeWitt to the east side of town, 

because slow moving vehicles are prohibited from using US 30 and US 61 around DeWitt.  IIW concurred 

with the 2013 report that a traffic signal would provide the best solution to reduce the angle type 

crashes.  IIW also determined that changing the cross section to a 5-lane facility would offer the most 

safety impacts with the highest Crash Reduction Factor, and would provide the best level of service.  

Additionally, this proposed solution accommodates agricultural traffic and is planning to provide a 

pedestrian crossing across 11th Street.  Currently, the closest place for pedestrians to cross 11th Street is 

1,500-feet to the east or 1,900-feet to the west.  Their report is included in this application package.    

SAFETY JUSTIFICATION 

The justification for a traffic signal is based on the crash history and on traffic counts taken in both 2013 

and 2015.  Between October, 2010 and June, 2011, 5 angle crashes occurred.  Also, between May, 2014 

and April, 2015, 5 angle crashes occurred. 

Two hours of turning movement counts were taken on May 14, 2013 from 7:00 AM to 9:00 AM, and 3 

hours of turning movement counts were taken on April 30, 2013 from 3:00 PM to 6:00 PM.  Since 2013, 

Kwik Star has opened on the northeast quadrant of the intersection, therefore it is expected that traffic 

volumes have increased with this new traffic generator.  In order to confirm that the traffic signal meets 

signal warrants, additional counts were taken on July 31, 2015 from 10:00 AM to 1:00 PM.   

With these 8 hours of turning movement counts and a crash history of 5 reported crashes in a 12-month 

period, which are susceptible to correction by a traffic signal, this intersection meets Warrant 7, Crash 

Experience.   The following table is from the MUTCD, Table 4C-1, Condition B.  The population of DeWitt 

is less than 10,000 so the traffic volumes in the 56% column were used.   

 

Condition B—Interruption of Continuous Traffic 

Number of lanes for 
moving traffic on each 

approach 

Vehicles per hour on 

major street 
(total of both 
approaches) 

Vehicles per hour on 

higher-volume 
minor-street approach 
(one direction only)  

Major Street Minor Street 100%a 80%b 70%c 56%d 100%a 80%b 70%c 56%d 

1 1 750 600 525 420 75 60 53 42 

2 or more 1 900 720 630 504 75 60 53 42 

2 or more 2 or more 900 720 630 504 100 80 70 56 

1 2 or more 750 600 525 420 100 80 70 56 
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DESIGN CONSIDERATIONS 

All traffic signal poles will be out of the clear zone and detection will be provided on all approaches.  The 

traffic signal will include protected left turn phases on 11th Street.  Because of the offset intersection, 

the left turn phases will be lead/lag.  A phasing diagram is included on the conceptual traffic signal 

layout in Section K.  By widening Casey’s General Store driveway, the north and south through 

movements are better aligned which will permit the northbound and southbound traffic to share green 

time and reduce overall intersection delay.  The detection for Casey’s driveway is currently shown 

outside of the right-of-way.  If a maintenance easement agreement cannot be negotiated, then other 

forms of detection will be explored.  It is also expected that a temporary construction easement will be 

needed from Casey’s.  The traffic signal concept also includes pedestrian crossings with pedestrian 

detection on the northbound, southbound, and westbound approaches.   

Because this traffic signal design is only in the conceptual stage, no topographic survey has been taken 

and it is difficult to determine the exact costs associated with this project.  An itemized breakdown of all 

costs is included in Section C.  This also includes a contingency to address the unforeseen items 

expected to be discovered in the design phase.  $300,000 of the $338,700 estimated construction costs 

are expected to be funded by this grant application.  The additional $38,700 construction costs plus 

$107,000 for design, survey, construction staking, and construction administration will be funded by the 

City of DeWitt. 



UNIT TOTAL

NO. DESCRIPTION QUANTITY PRICE PRICE

HANDHOLES AND JUNCTION BOXES 9 EA $1,150.00 $10,350.00

CONTROL CABINET AND FOUNDATION 1 EA $14,000.00 $14,000.00

PAINTED PAVEMENT MARKING, WATERBORNE OR SOLVENT-BASED 15 STA $100.00 $1,500.00

SIGNAL POLE, WITH 2 MAST ARMS, INSTALLED WITH FOUNDATION 2 EA $15,000.00 $30,000.00

PEDESTRIAN SIGNAL POLE, INSTALLED WITH FOUNDATION 3 EA $4,000.00 $12,000.00

4" CONDUIT, BORED 250 LF $40.00 $10,000.00

2" CONDUIT, TRENCHED 80 LF $10.00 $800.00

5 SECTION TRAFFIC SIGNAL HEAD, INSTALLED 2 EA $1,400.00 $2,800.00

3 SECTION TRAFFIC SIGNAL HEAD, INSTALLED 8 EA $1,200.00 $9,600.00

STREET NAME SIGN, D3-1, VARIES X 18" 4 EA $950.00 $3,800.00

COUNTDOWN PEDESTRIAN SIGNAL HEAD, INSTALLED 6 EA $850.00 $5,100.00

PEDESTRIAN PUSH BUTTONS, INSTALLED 6 EA $300.00 $1,800.00

PEDESTRIAN PUSH BUTTON SIGN, INSTALLED, 10-3E, 9"X15" 6 EA $210.00 $1,260.00

ELECTRICAL CONDUCTORS 1,050 LF $7.00 $7,350.00

LOOP DETECTORS 31 EA $1,000.00 $31,000.00

TRAFFIC CONTROL 1 LS $5,000.00 $5,000.00

MOBILIZATION 1 LS $20,000.00 $20,000.00

SAWCUT, FULL DEPTH 1,130 LF $1.00 $1,130.00

PAVEMENT REMOVAL 385 SY $20.00 $7,700.00

PCC WALK REMOVAL 235 SY $15.00 $3,525.00

EXCAVATION 220 CY $8.00 $1,760.00

8" PCC W/ INTEGRAL CURB 845 SY $48.00 $40,560.00

6" PCC DRIVE 175 SY $40.00 $7,000.00

4" PCC WALK 240 SY $35.00 $8,400.00

DETECTABLE WARNINGS 40 SF $40.00 $1,600.00

TOPSOIL; STRIP, STOCKPILE AND RESPREAD 60 CY $22.00 $1,320.00

MODIFIED SUBBASE 425 TON $20.00 $8,500.00

STORM SEWER INTAKE (101-B) 2 EA $3,500.00 $7,000.00

18" STORM SEWER, GRAVITY MAIN, TRENCHED, 2000D 24 LF $100.00 $2,400.00

SEED, FERTILIZE, AND MULCH 500 SY $2.00 $1,000.00

ADJUST UTILITY POLE 1 EA $750.00 $750.00

ADJUST HYDRANT 1 EA $1,000.00 $1,000.00

ADJUST UTILITY MANHOLE FRAME AND COVER 1 EA $500.00 $500.00

$260,500.00

CONTINGENCY 30% $78,200

TOTAL ESTIMATED CONSTRUCTION COST $338,700.00
ESTIMATED COST OF DESIGN, SURVEY, STAKING, CONSTRUCTION 
ADMINISTRATION, LEGAL AND MISC. $107,000

TOTAL PROJECT COST $445,700

GRANT REQUEST $300,000

CITY COSTS $145,700

$445,700

11th Street & Maynard Way IIW, P.C.
City of DeWitt, Iowa 4155 Pennsylvania Avenue

15064 Dubuque, IA 52002-2628

563-556-2464 Voice / 563-556-7811 Fax

www.iiwengr.com

Preliminary Cost Estimate - 5-lane cross section wi th traffic signal and realign Casey's driveway
June, 2015

Section C, Page 1 of 1
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Time Schedule 

 

Funding Approval 

 - December, 2015 

Development of Construction Plans and Specifications 

 - March, 2016 – July, 2016 

Bidding 

 - August, 2016 

Construction 

 - Fall, 2016 

 
 



Intersection or Spot Benefit / Cost Safety Analysis Rev. 5/14

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Jun 16, 2015

Intersection:

Improvement

Proposed Improvement(s):

338,700$   Estimated Improvement Cost, EC 15       Est. Improvement Life, years, Y

1,000$       Other Annual Cost (after initial year), AC 51       Crash Reduction Factor (integer), CRF

11,118$     Present Value Other Annual Costs, OC 4.0% Discount Rate (time value of $), INT

Present Value Cost, COST = EC + OC

Traffic Volume Data

Source: 2014 Date of traffic count

Daily Entering Vehicles by Approach (or AADT / 2)

1,250 Current Annual Entering Veh., AEV = DEV * 365

4,650 4,050 veh / day, Final Year DEV, FDEV

340 MEV, Total Million Entering Veh. Over
   life of Project, TMEV

0.0% Projected Traffic Growth (0%-10%), G

10,290       Current Daily Entering Vehicles, DEV

Crash Data

2010 First full year --> 2014 Last full year 5.0 years, Time Period, T

Additional months values as of May 2014

0 Fatal Crashes 0 Fatalities @ $4,500,000 -$                 

0 Major Injuries @ $325,000 -$                 

8 Injury Crashes 5 Minor Injuries @ $65,000 325,000$         

8 Possible Injuries @ $35,000 280,000$         
11 Property Damage Only (assumed cost per crash) $7,400 -$                 

-OR-   enter all Property Costs of all crashes: 115,600$         
19 Total Crashes, TA Total $ Loss, LOSS 720,600$         

3.80           Current Crashes / Year, AA = TA / T Crashes / MEV, Crash Rate, CR
37,926$     Cost per Crash, AVC = LOSS / TA   CR = TA x 10^6 / (DEV x 365 x T)

57.0           Total Expected Crashes, TECR = CR x TMEV Present Value of Avoided
1.94           Crashes Avoided First Year AAR = AA x CRF / 100   Crashes, BENEFIT

73,645$     Crash Costs Avoided in First Year, AAR x AVC
29.1           Total Avoided Crashes, TECR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $818,817 : = 2.34  : 1

Clinton JMV

11th Street & Maynard Way, DeWitt

Traffic Signal Installation and change 4 lane cross section to

5 lane cross section with left turn lanes at the intersection.  Realign Casey's driveway.

349,818$         

$349,818

Iowa DOT Traffic Count

3,755,850      

10,290           

56.34             

1.01             

818,817$     
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INFORMATION SHEET 
IOWA DEPARTMENT OF TRANSPORTATION 

TRAFFIC ENGINEERING ASSISTANCE PROGRAM 
 

11th STREET AND MAYNARD WAY INTERSECTION SAFETY STUDY 
 

September 26, 2013 
 

1. Local Jurisdiction: City of DeWitt, IA 
 

2. Reason TEAP Study Originated: Concerns at 11th Street & Maynard Way intersection 
regarding lack of sight lines for left-turning vehicles. 
 

3. Scope of Services Provided: Performed field review and observation of existing 
conditions; performed turning movement counts, evaluated relevant crash history and 
traffic operations; developed recommendations; and prepared illustrative drawings of 
proposed improvements. 
 

4. The Consultant, HR Green, submitted a final report dated September 26, 2013 with the 
following recommendations: 
 
Short-Term: 

A. Remove/modify sight distance obstruction located in the southwest quadrant 
B. Install “DO NOT BLOCK INTERSECTION” regulatory sign (MUTCD R10-7) 
C. Monitor installation of “DO NOT BLOCK INTERSECTION” pavement markings 
D. Convert 11th Street from a four-lane cross section facility to a three-lane cross 

section in combination with the final short-term bullet 
E. Install a split-phased traffic signal (it is understood however that the installation of 

a traffic signal is not a low-cost measure) 
 
Long-Term: 

A. Realign the south leg of the intersection 
B. Implement access management along 11th Street corridor 

 
5. The order of magnitude construction cost opinions for recommended improvements: 

 
Short-Term: 

A. “DO NOT BLOCK INTERSECTION” Regulatory Sign: $300 - $500  
B. 4-Lane to 3-Lane Conversion: $7,500 - $15,000 
C. Traffic Signal System:  $150,000 

 
Long-Term: 

A. South Leg Realignment: Further Study Necessary 
B. Access Management along Corridor: Further Study Necessary 

 
6. Potential funding sources include the Iowa Clean Air Attainment Program (ICAAP) and 

Traffic Safety Improvement Program (TSIP). 
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INTRODUCTION 

Purpose and Study Objective 

At the request of the Iowa Department of Transportation (DOT) and the City of DeWitt, 
Iowa, through the Iowa DOT Traffic Engineering Assistance Program (TEAP), this study 
evaluated the safety of left-turn movements off of 11th Street onto Maynard Way (north) 
or into the convenience store parking lot (south). The study examined existing physical 
and traffic conditions at the intersection, and proposed improvements of intersection 
geometry and traffic control. 

BACKGROUND 

Study Location 

DeWitt is located in Clinton County and is approximately twenty-miles north of the Quad 
Cities and twenty-miles west of Clinton, Iowa.  In 2011, the population of DeWitt was 
approximately 5,300 people.  The location of DeWitt is shown in Exhibit 1. 

Exhibit 1 – Location of DeWitt, Iowa 
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The study area includes the intersection of 11th Street (also known as Old Highway 30 
and State Highway 948) and Maynard Way as well as the local business access point to 
the south of the intersection.    

Exhibit 2 shows the location of study area in relation to primary locations in the City of 
DeWitt. Exhibit 3 shows greater detail of the study intersection including the business 
corridor along 11th Street. 

Exhibit 2 – Project Study Area 

 

Exhibit 3 – Study Intersection & 11th Street Corridor 
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Study Area Existing Conditions 

11th Street (Old Highway 30) is an east-west four-lane facility through DeWitt and is 
classified as a major collector on federal functional classification maps.  The cross 
section of 11th Street in the vicinity of the study area is 48 feet wide with curbs on both 
sides.  Two 12 foot lanes exist in each direction with an undivided centerline.  One street 
light exists in the northeast quadrant of the 11th Street & Maynard Way study 
intersection. A 5 foot sidewalk exists on the south side of 11th Street an average of 12 
feet from the back of curb.  A sidewalk has recently been added along the north side of 
11th Street. 

Maynard Way is a north/south two-lane facility with a cross section in the vicinity of the 
study area of an average of 36 feet between face of curbs.  At the study intersection, a 
12 foot lane exists in the northbound direction and the southbound approach is split into 
12 foot left-turn and right-turn lanes. The cross section returns to a single 18 foot lane in 
each direction 300 feet north of 11th Street. No sidewalks exist along Maynard Way. 

Across 11th Street to the south of Maynard Way lies the eastern-most of the two access 
points to a convenience store. This 36 foot two-way segment functions as the 
northbound approach to the study intersection.  The access point (south leg of 
intersection) is skewed to the west from Maynard Way approximately twenty feet from 
center line to center line. 

The 11th Street corridor is lined with local businesses that access 11th Street. Over the 
half-mile stretch from 11th Avenue westward to the John Deere dealership there are 30 
access points and 7 cross street intersections (including Maynard Way).  Access point 
for the purpose of this study refers to a connection to a street that allows vehicles to 
enter or exit the street.   

Study Intersection Existing Conditions 

At the study intersection, curbs exist along the southbound, eastbound and westbound 
approaches.  The radius of the corners at 11th Street & Maynard Way intersection is 
approximately 40 feet (northwest and northeast quadrants).  A sidewalk is located along 
the south and north sides of 11th street.  Sidewalks do not exist along either side of 
Maynard Way.  

Existing traffic control at the study intersection is one-way STOP controlled at Maynard 
Way, with the sign adjacent to the southbound approach. The access point to the 
convenience store does not have any traffic control or pavement markings.  This is 
considered typical at private access points.  The speed limit along 11th Street through 
the study area is 35 mph in both directions, which transitions to/from 55 mph at the 
extents of DeWitt.  The speed limit along Maynard Way is 25 mph in both directions. 

Land uses at the study intersection include large commercial properties on the northwest 
and northeast quadrants, and smaller commercial properties on the south side of the 
intersection (including the convenience store – Casey’s General Store). 

Exhibit 4 illustrates the 11th Street & Maynard Way intersection and its features. 
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Exhibit 4 – Study Intersection 

 

In the summer/fall of 2013, the Iowa DOT resurfaced 11th Street and refreshed 
pavement markings along the corridor.  Afterwards, the City of DeWitt added a 
pavement marking feature along the inside lane of the westbound travel lanes at the 
study intersection.  The feature is referred to as “DO NOT BLOCK INTERSECTION” 
pavement markings.  This feature is not shown in Exhibit 4 above; however, photos of 
the marking feature can be seen in the following exhibits.  Discussion of the feature can 
be found within the Study Area Field Review section of this study. 

Exhibits 5 and 6 provide photos of the westbound and eastbound approaches of the 
intersection and Exhibits 7 and 8 provide photos of the southbound and northbound 
approaches of the intersection 
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Exhibit 5 – 11th Street Westbound Approach Viewing West and East 

 

Exhibit 6 – 11th Street Eastbound Approach Viewing West and East 

 

Exhibit 7 – Maynard Way Southbound Approach Viewing South and North 
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Exhibit 8 – Convenience Store Access Approach Viewing North 

 

CRASH HISTORY/INFORMATION 

HR Green compiled and reviewed crash data within the study area.  The crash data was 
compiled using the Crash Mapping Analysis Tool (CMAT) software distributed by the 
Iowa DOT.  The crash data review includes the most recent five years of available crash 
data (2008-2012). Further examination of CMAT data near the study intersection 
revealed a large group of crashes mapped slightly to the west of the 150 foot radius 
typically used to identify crashes at a study intersection. The radius was extended to 200 
feet from the intersection of 11th Street & Maynard Way to capture all incidents related to 
the two access driveways of the convenience store on the south side of 11th Street.  

The following is a summary of the crash history for the study intersection.  Crash reports 
from CMAT for the study intersection are contained in Appendix A. 

 11th Street and Maynard Way Intersection 

o 21 Total crashes 

o 3/21 = Minor Injury crashes 

o 3/21 = Possible Injury crashes (4 total possible injuries) 

o 12/21 = Failure to yield making left turn 

 9/12 = Angle crashes, oncoming left turn 

 2/12 = Broadside crashes 

o 5/21 = Crashes occurring under icy/snowy/wet surface conditions 

Overall, the main crash types along the study intersection were broadside or angle 
accidents due to failure to yield making a left turn. The “angle crashes” caused by left-
turn vehicles which fail to yield are representative of the concerns voiced about this 
intersection and can be serious depending on vehicle speed and angle of collision. The 
pattern of turning-movement direction causing these accidents could not be determined 
due to ambiguity of the accident description in the CMAT Crash Detail Report.  

A total of 21 crashes were found to occur within 200 feet of the study intersection 
resulting in a crash rate of 1.86 crashes/MEV (Million Entering Vehicles) using 2010 ADT 
traffic volumes.  The crash rate calculated above that occurred over the five most recent 
years at the study intersection is above the statewide average of 0.8 crashes/MEV with 
respect to the study roadway traffic volumes and roadway classification types. 
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TRAFFIC HISTORY/INFORMATION 

Intersection movement count data was attained from the Iowa DOT for the years of 
2006, and 2010 at the study intersection.  From the DOT traffic volume counts, an 
annual growth rate of -13% was calculated for the study intersection between 2006 and 
2010.  Annual average daily traffic (2010 AADT) along 11th Street in the vicinity of 
Maynard Way is approximately 5,100 vehicles per day (vpd).  In 2006 the AADT was 
8,900 vpd. 

Annual average daily traffic (2010 AADT) along Maynard Way north of 11th Street is 
approximately 2,150 vpd.  In 2006 the AADT was 1,630 vpd.  Annual count data for the 
convenience store access point was not available.  Count data attained by the Iowa DOT 
can be found within Appendix B. 

In addition, traffic counts were conducted by the City of DeWitt on the following dates 
and timeframes: 

 April 25th, 2013:  AM timeframe counts 

 April 30th, 2013:  PM timeframe counts 

 May 14th, 2013:  AM timeframe counts 

 June 10th, 2013:  PM timeframe counts 

AM timeframe counts were conducted between 7:00-9:00 AM.  In the afternoon, PM 
timeframe counts were conducted between 3:00-6:00 PM.  According to the Central 
Community School District of Clinton County, which includes the elementary school 
located to the northeast of the study intersection, the last day of school for the 2012-
2013 school year was May 22nd.  It was observed that the provided counts from the AM 
timeframe on April 25th did not include truck composition broken out.  Desiring to have 
the counts conducted during the school year, the counts of April 30th and May 14th were 
used for traffic analysis within this study. 

Both the April 30th and May 14th counts included breakouts between the following: 

 Turning movements by approach 

 Composition of passenger vehicles and trucks 

 Pedestrian crossings by approach 

The movements by approach are shown in Exhibit 9 for both the AM and PM 
timeframes.  In the AM timeframe, it was found that the peak hour of traffic was between 
7:15-8:15 AM and during the PM timeframe, the peak hour was found to be between 
4:30-5:30 PM.  Exhibits 10 and 11 include graphs of traffic volumes entering the 
intersection during the AM and PM timeframes, segmented by fifteen minute intervals.  
The turning movement count data collected by the City of DeWitt and the HR Green 
peak hour analysis can be found within Appendix C. 
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Exhibit 9 –AM and PM Peak Hour Turning Movement Counts 
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Exhibit 10 – AM Peak Period - Intersection Entering Vehicles by 15-Minute 
Intervals 

 

Exhibit 11 – PM Peak Period - Intersection Entering Vehicles by 15-Minute 
Intervals 

 

 

Observations from the study intersection traffic data include the following: 

 In both the AM and PM peak hours, the dominant movements observed included 
eastbound and westbound through movements. 

 In both the AM and PM peak hours, the dominant turning movements observed 
included eastbound to northbound left-turns, southbound to westbound right-turn 
movements and westbound to southbound left-turn movements. 

PEAK HOUR

PEAK HOUR
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 Although the southbound turn lane pavement markings do not include through 
movement arrows, vehicles still completed southbound through movements. 

 The truck traffic turning percentages at the intersection are shown below. 

Peak Hour

RT ST LT RT ST LT RT ST LT RT ST LT

AM 0% 0% 0% 6% 1% 0% 0% 0% 0% 0% 2% 0%

PM 4% 0% 0% 0% 2% 0% 0% 0% 0% 0% 1% 0%

SB WB NB EB

Heavy 
Vehicle %

 

INTERSECTION CAPACITY ANALYSIS 

Level of service (LOS) at intersections is primarily a function of peak hour turning 
movement volumes, intersection lane configuration, and traffic control.  For intersection 
analysis, the Highway Capacity Manual (HCM) defines LOS in terms of the average 
control delay at the intersection in seconds per vehicle.  The results of an HCM analysis 
are typically presented in the form of a letter grade (A-F) that provides a qualitative 
estimate of the operational efficiency or effectiveness of the intersection.  Much like an 
academic report card, LOS A represents the best range of operating conditions (i.e., 
motorists experiencing little delay or congestion) and LOS F represents the worst (i.e., 
extreme delay or severe congestion). Exhibit 12 defines the control delay range 
corresponding to each LOS for unsignalized and signalized intersection locations.  LOS 
E is considered to be at capacity and, typically, LOS D is considered acceptable 
operations in urban environments. 

For unsignalized intersections, the worst-case stop-controlled LOS is reported.  For 
instance, if an intersection experienced LOS D on one approach and LOS B on another, 
the LOS D would be reported for the intersection. 

Exhibit 12 – Level of Service vs. Control Delay (Unsignalized & Signalized 
Intersections) 

 Signalized 
Intersections 

Two-Way Stop Control 
Or 

All-Way Stop Control 
LOS Delay / Vehicle

(s) 
Delay / Vehicle 

(s) 
A 0 – 10 0 – 10 
B > 10 – 20 > 10 – 15 
C > 20 – 35 > 15 – 25 
D > 35 – 55 > 25 – 35 
E > 55 – 80 > 35 – 50 
F > 80 > 50 

 

Traffic models for the study intersections were created using Synchro Version 8 
software.  The 2010 Highway Capacity Manual (HCM 2010) reporting function of 
Synchro was used to obtain the average delay and corresponding Level-of-Service for 
each intersection movement.  Intersection reports from the Synchro software are 
available in Appendix D. 
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The results of the current intersection capacity analysis are documented in Exhibit 13. 

Exhibit 13 – Existing Conditions Capacity Analysis  

Scenario Peak Hour Intersection M.O.E. EB WB NB SB Overall

Delay 1.4 1.5 16.1 17.8 ‐

LOS A A C C C
Delay 2.1 0.9 32.2 25.6 ‐

LOS A A D D D

Existing
Conditions

AM
11th Street &
Maynard Way

PM
11th Street &
Maynard Way  

Exhibit 13 above indicates the study intersection operates at a LOS C in the AM peak 
hour and a LOS D in the PM peak hour.  Both westbound and eastbound movements 
operate at a LOS A in both the AM and PM peak hours.  LOS D is typically considered 
acceptable operations in an urban environment. 

Traffic Signal Warrant Evaluation 

Traffic signal warrants criteria were evaluated at the study intersection according to the 
Manual on Uniform Traffic Control Devices (MUTCD), 2009 Edition.  Traffic data utilized 
for the analysis included the peak hour count data collected by the City of DeWitt.   

The analysis indicates that two of the nine MUTCD warrants are satisfied.  The 
satisfaction of a traffic signal warrant or warrants shall not in itself require the installation 
of a traffic signal. 

Exhibit 14 below summarizes the results of the traffic signal warrant evaluation.     

Exhibit 14 – MUTCD Traffic Signal Warrant Analysis of Study Intersection 

Traffic Signal Warrant Satisfied ?

Warrant 1 (Eight Hour Vehicular Volume) NO
Warrant 2 (Four Hour Vehicular Volume) YES
Warrant 3 (Peak Hour Vehicular Volume) YES
Warrant 4 (Pedestrian Volume) NO
Warrant 5 (School Crossing) NO
Warrant 6 (Coordinated Signal System) N/A
Warrant 7 (Crash Experience) NO
Warrant 8 (Roadway Network) N/A
Warrant 9 (Intersection near RR Crossing) N/A  

Additional details of the study intersection traffic signal warrant evaluation can be found 
within Appendix E.  Specific warrant notes include: 

 Warrant 1 (Eight Hour Vehicle):  The City of DeWitt collected turning movement 
counts include five of the eight necessary hours.  The data of the collected five 
hours confirm that traffic volumes do not satisfy Warrant 1 volume criteria for 
either Condition A or Condition B.  Due to the City of DeWitt having a population 
of less than 10,000, the 70% factor of required traffic levels was used. 

 Warrant 2 (Four Hour Vehicle):  The City of DeWitt collected turning movement 
counts include four of the four necessary hours.  The data of the collected four 
hours confirm that traffic volumes satisfy Warrant 2 volume criteria.  Due to the 
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City of DeWitt having a population of less than 10,000, the 70% factor of required 
traffic levels was used. 

 Warrant 3 (Peak Hour Vehicle):  The City of DeWitt collected turning movement 
counts include AM peak hour and PM peak hour data.  The 4-5PM hour data 
confirm that traffic volumes satisfy Warrant 3 volume criteria.  Due to the City of 
DeWitt having a population of less than 10,000, the 70% factor of required traffic 
levels was used. 

 Warrant 4 (Pedestrian):  Based on traffic volumes at this location, Warrant 4 
would require at least 75 pedestrians per hour for four different hours or greater 
than 93 pedestrians in a peak hour.  Pedestrian volumes were counted for five 
hours combined between the AM and PM peak hours.  The necessary pedestrian 
volumes did not satisfy Warrant 4 volume criteria. 

 Warrant 5 (School Crossing):  Warrant 5 would require at least 25 pedestrians 
per hour during the highest crossing hour.  Pedestrian volumes were counted for 
five hours combined between the AM and PM peak hours.  The necessary 
pedestrian volumes did not satisfy Warrant 5 volume criteria.  

 Warrant 6 (Coordinated Signal System):  Not applicable 

 Warrant 7 (Crash Experience):  Warrant 7 would require multiple sets of criteria 
to be satisfied.  The data does not satisfy Warrant 7 criteria. 

 Warrant 8 (Roadway Network):  Not applicable 

 Warrant 9 (Intersection near RR Crossing):  Not applicable 

STUDY AREA FIELD REVIEW 

HR Green staff conducted a field review of the study intersection on Wednesday, 
December 12th, 2012.   The field review included site observations of the traffic 
characteristics at the study intersection.  Through the field review, three primary study 
considerations emerged for the study.  The considerations include: 

 Available sight distance at the study intersection 

 Current “DO NOT BLOCK INTERSECTION” pavement markings 

 Movement of left-turning vehicles from 11th Street 

Each of the evaluation topics is detailed further in sections below. 

Sight Distance Available for Vehicles 

As-built data along 11th Street corridor in the vicinity of the study intersection was not 
available from the DOT or the City of DeWitt.  Therefore, a proper sight distance review 
from the horizontal plan sheets along with the vertical grade profile sheets was not able 
to be conducted.  From the study area field review, significant horizontal geometric sight 
line obstructions were not apparent.  However, the presence of a vertical curve along 
11th Street east of Maynard Way was identified which may reduce visibility of the 
intersection from the perspective of westbound motorists.   

Ideally, vertical profiles of the intersecting roadways exist that provide the recommended 
sight distance for points on the intersection approaches and obstructions such as 
buildings, parked cars, roadside structures, hedges, trees, walls, and the terrain itself do 
not exist within the sight triangle. 
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Exhibit 15 and 16 demonstrate the vantage points of northbound and southbound 
vehicles stopped at the study intersection.  The photos were shot from the approximate 
point of where the driver would be located within a stopped vehicle desiring to 
enter/cross 11th Street. 

Exhibit 15 – South Leg (Northbound) – Sight lines 

 

Exhibit 16 – North Leg (Southbound) – Sight lines 

 

From the study area field review, it was identified that the sight line in the southwest 
quadrant may be jeopardized by the presence of overgrown vegetation.  The left-most 
photo shown in Exhibit 15 illustrates the observed concern.  The photo was taken in 
December with minimal foliage on the existing tree; however it is likely that much more 
foliage exist at other times of the year.  Sight lines available for northbound/eastbound 
vehicles turning on and off of 11th Street are jeopardized by the presence of the sight line 
obstruction. 

Current “DO NOT BLOCK INTERSECTION” Pavement Markings 

As mentioned previously, “DO NOT BLOCK INTERSECTION” style pavement markings 
have been installed on the inside lane of the westbound travel lanes at the study 
intersection.  Exhibit 17 is a picture of the existing pavement marking feature. 
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Exhibit 17 – Existing “DO NOT BLOCK INTERSECTION” 

Pavement Marking Feature 

 

The feature is intended to prevent westbound to southbound left-turn motorists from 
queuing or blocking traffic at the intersection.  The feature is based off of the Manual on 
Uniform Traffic Control Devices (MUTCD) recognized style of marking referred to as “DO 
NOT BLOCK INTERSECTION” pavement markings.  Section 3B.17 of the MUTCD 
states that the pavement marking feature shall be accompanied by a sign (MUTCD R10-
7) that reads “DO NOT BLOCK INTERSECTION” in advance of the pavement marking 
feature.   As of the date of the field review, an accompanying sign was not installed at 
the intersection 

Driver expectancy and education potentially may be a concern due to the lack/infrequent 
use of “DO NOT BLOCK INTERSECTION” pavement marking features in the region.  An 
accompanying sign would likely assist with potential driver lack of comprehension and 
unexpected reactions.   

It should also be noted that the current pavement marking feature is not a typical 
application of the “DO NOT BLOCK INTERSECTION” feature.  The typical application is 
used across all travel lanes in a particular direction, not just one lane, at an intersection 
which is upstream of a signalized intersection or other feature that may cause traffic to 
queue and therefore block the upstream intersection.  The intent of the application is not 
to prevent vehicles from completing a turning movement along a free-flow corridor, but 
rather to minimize the risk of queuing vehicles impeding the potential movements of 
conflicting movements.  See Exhibit 18 for an illustrative view of the typical use of “DO 
NOT BLOCK INTERSECTION” pavement markings and the current application deployed 
in DeWitt. 

The compliance rate of “DO NOT BLOCK INTERSECTION” signing has also been 
investigated through research publications.  As part of the Transportation Research 
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Record No. 1456, a research paper titled “Effectiveness of Do Not Block Intersection 
Signs”1 four sites were studied along an arterial roadway.  The study found that three of 
the four sites to where the signs were deployed experienced no change in driver 
behavior.  The fourth site experienced a minimal impact when the sign was installed. 
Although the study was focused on the use of signing as opposed to pavement marking, 
the results could potentially be inferred to the use of “DO NOT BLOCK INTERSECTION” 
pavement markings. 

After-data of crash reports at the study intersection are not yet available to determine if 
potential trends/benefits exist from the application of the pavement marking feature.    

Exhibit 18 – Uses of “DO NOT BLOCK INTERSECTION” Pavement Markings 

 

                                                 

1 “Effectiveness of Do Not Block Intersection Signs”, Transportation Research Record No. 1456, 
Authors: Gattis, JL & Iqbal, Z, 1994 
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Movement of Left-Turning Vehicles from 11th Street 

During the field review, multiple vehicles were observed completing the following turning 
movements: 

 Eastbound to northbound left-turn movements onto Maynard Way; and 

 Westbound to southbound left-turn movements into the convenience store. 

The observations are supported by the turning movement count information collected by 
the City of DeWitt as shown in Exhibit 9.  Exhibit 19 provides a picture of a westbound 
to southbound left-turning vehicle yielding to an oncoming eastbound through vehicle 
(traveling in the inside lane) observed during the field review.  As can be seen from 
Exhibit 19, the westbound left-turning vehicle is stopped over the “DO NOT BLOCK 
INTERSECTION” pavement markings. 

Exhibit 19 – Example of Westbound Left-Turning Movement 

 

Currently, left turning vehicles desiring to complete a left-turn movement utilize the inside 
lane of the through lanes to complete the movement.   Due to the alignment skew of 
Maynard Way (north leg of intersection) and the convenience store access point (south 
leg of intersection), opposing left-turning vehicles which meet each other at the same 
time must decide right-of-way between them and compete for the same pavement area 
at the intersection.  This unfavorable scenario is likely a large component of the large 
percentage of failure to yield right-of-way crashes at the study intersection.  This 
scenario is illustrated within Exhibit 20. 
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Exhibit 20 – Conflicting Left-Turn Movement Scenario 

 

CONSIDERED OPTIONS 

Concerns were noted and observations were made at the study intersection and have 
been described in the previous section.  The following section explores options that were 
considered and may be of interest for improving the safety at the study intersection as 
well as along the 11th Street corridor.  The proceeding mentioned options are not 
recommendations, but rather items that may have associated benefits as well as 
potential disadvantages.  The proceeding mentioned options are arranged in no 
particular order.  Final recommendations for the study intersection can be found within 
the Final Recommendations section of this report. 

Sight Distance Triangle Obstruction Modification 

The existing vegetation located in the southwest quadrant of the study intersection 
should be trimmed.  The trimming of the overgrown vegetation would aid in the visibility 
of and from northbound vehicles stopped along the convenience store access point. 

The trimming of the overgrown vegetation would also increase the visibility and 
awareness of pedestrians using the sidewalk facilities along the south side of 11th Street.   

The trimming of sight line restrictions along 11th Street within the City of DeWitt corporate 
limits is a function of the City and if the tree is located on private property, the actions 
should be coordinated with the property owner. 

 “DO NOT BLOCK INTERSECTION” Pavement Markings 

Due to the “DO NOT BLOCK INTERSECTION” pavement marking feature being recently 
installed, the City of DeWitt may desire to monitor the application to determine the 
effects of the pavement markings.  At a later date, a before and after crash analysis 
comparison may be beneficial to determine the effects. 

As per the MUTCD, it is recommended that the City of DeWitt install the accompanying 
regulatory sign (MUTCD R10-7) which reads “DO NOT BLOCK INTERSECTION”.  It is 
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recommended that the sign be installed in the northeast quadrant in advance of the 
pavement marking feature.  The sign would assist with driver expectancy 
concerns and levels of compliance with regards to the intent of the 
pavement markings. 

The image at right provides an illustrative view of the appearance of the 
“DO NOT BLOCK INTERSECTION” sign. 

11th Street 4-Lane to 3-Lane Conversion 

Overview: 

The 11th Street corridor could potentially be converted from a four-lane cross section to a 
three-lane cross section.  The extents of the conversion could possibly terminate at the 
following locations: 

 Between Iowa Highway 61 interchange and directly east of Maynard Way  

 Between Iowa Highway 61 interchange and east of 4th Avenue East (location of 
existing 4-Lane to 2-Lane transition) 

Peak hour turning movement counts were not available for other intersections along 11th 
Street.  However from the Iowa DOT 2010 AADT information along 11th Street in the 
vicinity of Maynard Way, AADT is approximately 5,100 vehicles per day (vpd).  The 
AADT between 8th and 9th Avenue, which are east of Maynard Way and closer to the 
central business district, is approximately 3,800 vpd.  A three-lane cross section would 
likely provide benefits throughout the 11th Street corridor. 

A three-lane cross section consists of one lane in each direction with a continuous two-
way left turn lane between the two through lanes.  See Exhibit 21 for an illustrative view 
of the 11th Street three-lane cross section through the study intersection.   

The proposed cross section includes 4’ shoulders, 12’ through lanes, and a 16’ two-way 
left turn lane.  The Iowa DOT design manual requires a minimum of 12’ for the two-way 
left turn lane.   

It has been found that the conversion can improve safety and maintain acceptable Level-
of-Service along corridors.  Four-lane to three-lane undivided cross section conversion 
case study research has indicated a reduction of 85th percentile speeds of less than five 
miles per hour.  However, a relatively dramatic 60 to 70 percent reduction in excessive 
speeding (traveling more than five miles per hour over the posted speed limit) was 
recorded.  The total number of accidents was reduced by 17 to 62 percent along the 
corridors2.  

It is recommended that a four-lane undivided cross section to a three-lane cross section 
conversion be considered feasible when the bi-directional peak-hour volumes are less 
than 1,500 vehicles per hour.  Caution and extra consideration are warranted for 
potential conversions when the bi-directional peak-hour volume is between 1,500 and 
1,750 vehicles per hour.  Above 1,750 vehicles per hour, research has found a reduction 
in the Level-of-Service of the major roadway.  

 

                                                 
2 Compliments of Guidelines for the Conversion of Urban Four-Lane Undivided Roadways to Three-Lane Two-Way Left-
Turn Lane Facilities, Iowa State University Center for Transportation Research and Education 
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Capacity: 

From the peak hour traffic count data collected by the City of DeWitt, the bi-directional 
peak hour volumes west of Maynard Way are 849 vehicles per hour in the AM peak hour 
and 962 vehicles per hour in the PM peak hour.  The bi-directional volumes east of 
Maynard Way are 778 vehicles per hour in the AM peak hour and 987 vehicles per hour 
in the PM peak hour.  The peak hour volumes along 11th Street in the vicinity of the 
study intersection are below the recommended caution levels.   

A capacity analysis at the study intersection was performed including the three-lane 
cross section along 11th Street and the results of the analysis are documented in Exhibit 
22. 

Exhibit 22 – Study Intersection - Two-Way Left-Turn Lane Capacity Analysis  

Scenario Peak Hour Intersection M.O.E. EB WB NB SB Overall

Delay 1.1 1.3 19.3 21.7 ‐

LOS A A C C C
Delay 1.7 0.8 47.5 29.7 ‐

LOS A A E D E

With
Two‐Way
Left‐Turn

Lane

AM
11th Street &
Maynard Way

PM
11th Street &
Maynard Way  

Exhibit 22 above indicates that the study intersection continues to operate at a LOS C in 
AM peak hour.  In the PM peak hour, operations decrease along the northbound 
approach (convenience store access) of the intersection.   The delay increases from 
32.2 seconds/vehicle to 47.5 seconds/vehicle resulting in a LOS E.  The LOS E occurs 
for the northbound approach from the private access point of the convenience store and 
does not negatively influence the delay incurred along 11th Street. 

In both peak hours, the dominant movements at the study intersection (eastbound and 
westbound movements) continue to operate with minimal delay.   The delay incurred in 
fact decreases for both eastbound and westbound directions in both peak hours.  This is 
due to left-turning motorists off of 11th Street utilizing a dedicated left-turn lane rather 
than obstructing the same direction through lane(s). 

Operations Benefits/Concerns: 

Although operations slightly decrease along the minor roadways at the study 
intersection, the conversion to a three-lane cross section would offer many benefits 
along the 11th Street corridor.  From field observations, the following benefits were 
noted: 

 Improves pedestrian comfort and safety. 

 Reduces pedestrian crossing distance across 11th Street. 

 One lane in each direction would lend to a pace-car setting through the corridor.  
This phenomenon exists as one vehicle traveling the speed limit leads following 
vehicles and prevents them from driving at excessive speeds. 

 The shy distance or comfortable distance between the vehicle and curb, for the 
outside lane traveling motorists along 11th Street would be increased. 

 Semi-truck and passenger vehicle traffic would be shifted away from the 11th 
Street adjacent curb and sidewalk facilities, lending to increased pedestrian 
safety and homeowner/business quality of life.   
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 One lane in each direction would decrease/eliminate the dangerous overtaking 
scenarios.  Overtaking is when a large vehicle is traveling in the outside lane and 
a smaller vehicle is traveling at a higher speed in the inside travel lane.  A 
pedestrian or stopped vehicle along a side street may not notice the smaller 
vehicle, or its higher rate of speed, due to the vehicle being blocked by the 
slower moving large vehicle.   

 One lane in each direction would offer safety benefits for vehicles making a left 
turn from 11th Street.  Not only would the turning vehicles enjoy the benefit of a 
dedicated turn lane by removing them from the through lane(s), the vehicle would 
also have fewer 11th Street approach lanes to interpret.  Also, the reduction of 
11th Street approach lanes from two to one lane would eliminate the potential for 
higher speed vehicle traveling in the outside travel lane being blocked by slower 
moving or multiple vehicles in the inside lane.  See Exhibit 23 for an illustrative 
view of this scenario. 

As a result of the benefits listed above, the number of failure to yield caused crashes 
and broadside manner of crashes along the 11th Street corridor may be reduced. 

Exhibit 23 – Hidden Vehicle Scenario  

 

Although it is expected the conversion would improve the safety through corridor, the 
use of a three-lane cross section at the study intersection does still pose potential 
operations concerns pertaining to left-turn movements from 11th Street. 

From research, the safety at the study intersection would be expected to be improved by 
the inclusion of dedicated left-turn lanes as part of the three-lane cross section.  
Installation of dedicated left-turn lanes increases the safety of the intersection.  The 2010 
Highway Safety Manual reports a 19 percent potential reduction of crashes by installing 
left-turn lanes along both major-road approaches.  Crash types that would particularly 
benefit from the installation of dedicated left-turn lanes are rear-end and left-turn 
crashes.  It should be noted however that the preceding research findings were likely 
conducted at intersections with typical non-skewed geometry.   

With the conversion from a 4-lane cross section to a three-lane cross section, opposing 
direction left-turning vehicles off of 11th Street could potentially meet one another as 
illustrated within Exhibit 24.   
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Exhibit 24 – 3-Lane Cross Section Opposing Direction Left-Turn Movements  

 

Under the three-lane cross section scenario, the opposing direction left-turning vehicles 
would still need to decide right-of-way amongst them as there is a potential that they 
would need to utilize the same pavement surface area in order to complete their 
movement.   

It is anticipated however that the three-lane cross section left-turning movement scenario 
is superior to the four-lane cross section scenario due to the 11th Street left-turning 
vehicles being in-line across from one another and therefore decreasing the distance 
required to cross in front of one another.  Additionally, as previously stated as a benefit 
along the corridor, the left-turning vehicles would have one fewer 11th Street approach 
lanes to interpret as well as eliminating the potential for higher speed vehicle traveling in 
the outside travel lane being blocked by slower moving or multiple vehicles in the inside 
lane. 

Sensitivity Analysis: 

A sensitivity capacity analysis was conducted which included the addition of dedicated 
left-turn lanes in addition to the two through movement travel lanes in each direction at 
the study intersection.  The addition of dedicated left-turn lanes would require 
reconstruction of the roadway cross section through the study intersection in order to 
accommodate the five-lane cross section.  The results of the capacity analysis are 
documented in Exhibit 25. 
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Exhibit 25 – Study Intersection – Dedicated Left-Turn Lane Addition Capacity 
Analysis  

Scenario Peak Hour Intersection M.O.E. EB WB NB SB Overall

Delay 1.1 1.3 15.8 17.5 ‐

LOS A A C C C
Delay 1.7 0.8 30.2 24.3 ‐

LOS A A D C D

With
Dedicated 
Left‐Turn 

Lane Addition

AM
11th Street &
Maynard Way

PM
11th Street &
Maynard Way  

From Exhibit 25 above, the overall study intersection continues to operate at a LOS C in 
AM peak hour.  In the PM peak hour, operations improve along the northbound 
approach (convenience store access) of the intersection.   The delay decreases from 
47.5 seconds/vehicle to 30.2 seconds/vehicle resulting in a LOS D.   

In both peak hours, the dominant movements at the study intersection (eastbound and 
westbound movements) continue to operate with the same minimal delay as the two-way 
left-turn lane three-lane cross section scenario.     

Summary: 

The conversion from a 4-lane cross section to a 3-lane cross section along the corridor 
provides many potential benefits.  At the study intersection itself under the 3-lane cross 
section scenario, concerns do still exist regarding the transfer of right-of-way between 
11th Street opposing direction left-turning vehicles.  It is however anticipated that the 3-
lane cross section would provide safer accommodations for left-turning vehicles from 
11th Street at the study intersection. 

Sensitivity analysis determined that dominant movements along the 11th Street corridor 
experience the same minimal delay traveling through the study intersection regardless of 
a 3-lane or 5-lane 11th Street cross section. 

As part of further study of the 3-lane cross section, the following items should be 
included, implications to existing pavement markings, signing and traffic signal head 
locations along the 11th Street corridor. 

Access Management along 11th Street Corridor 

As defined by the Access Management Manual, published by the Transportation 
Research Board in 2003, “access management is the systematic control of the location, 
spacing, design and operation of driveways, median openings, interchanges, and street 
connections to a roadway.  As previously mentioned, there are 30 access points and 7 
cross street intersections (including Maynard Way) along 11th Street along the half-mile 
stretch from 11th Avenue westward to the John Deere dealership.  Each access point 
creates an intersection condition with regards to traffic operations. 

Over time, the City of DeWitt should consider the principals of access management to 
reduce the number of access points along the 11th Street corridor.  The principals of 
access management recognize that access-related vehicular maneuvers and traffic 
volumes can pose serious, specific and accumulative consequences to the flow and 
safety of the street for all user types.  The major benefits of access management include 
reduction in crash rates and improvements to traffic capacity through the corridor. 

Consulting the Access Management Manual in should be considered while developing 
and implementing a long-range access management program.  More information 
regarding the Access Management Manual can be found within Appendix F. 
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Installation of Traffic Signal 

From Chapter 4B of the MUTCD, a traffic signal provides the following advantages that 
could potentially yield safety benefits at the study intersection. 

 Provide for the orderly movement of traffic:  In the context of the study 
intersection, a traffic signal would assist with the transfer of right-of-way between 
11th Street opposing direction left-turning vehicles. 

 Reduce the frequency and severity of certain types of crashes, especially right-
angle collisions:  In the context of the study intersection, a traffic signal would 
decrease the probability of broadside/right-angle, failure to yield crashes. 

A traffic signal warrant analysis was performed at the study intersection and concluded 
that the study intersection satisfied two of the nine warrants for traffic signal installation 
as described in the MUTCD. 

It is recommended that a traffic signal be considered and potentially programmed for as 
funding becomes available.  Installation of a traffic signal would increase the safety of 
the study intersection.  NCHRP Report 4913 reports a 33 percent reduction in all crashes 
when a traffic signal is installed at a 4-leg intersection not previously controlled by a 
traffic signal.  The same study determined a 67 percent reduction with regards to right-
angle crashes.   

The use of split phase left-turn signal phasing along 11th Street is recommended.  Under 
this three-phase signal pattern, eastbound and westbound movements would have 
separate assignment of right-of-way and the northbound and southbound movements 
would share a phase.  The ITE Traffic Signal Timing Manual (2009) acknowledges the 
use of split phasing when intersection geometry results in partially conflicting vehicle 
paths through the same space to complete their movements.  Split phasing avoids the 
conflicts of opposing left turn vehicle paths.  The use of split phasing would likely assist 
with the westbound and eastbound left-turn failure to yield to oncoming through motorist 
pattern of crashes that was observed through review of the crash data.  

Two capacity analyses of the study intersection were performed, both including the 
installation of a traffic signal system utilizing split phasing westbound/eastbound left-turn 
movements.  One analysis included the existing geometry and four-lane cross section 
along 11th Street and the second included the three-lane cross section along 11th Street.  
The results of the study intersection capacity analyses are documented in Exhibit 26 
and Exhibit 27. 

Exhibit 26 – Capacity Analysis with Traffic Signal and Existing Four-Lane Cross 
Section  

Scenario Peak Hour Intersection M.O.E. EB WB NB SB Overall

Delay 4.9 4.6 7.0 8.5 ‐

LOS A A A A A
Delay 4.4 4.5 7.8 8.7 ‐

LOS A A A A A

Existing
Lane Use

With Signal 
System

AM
11th Street &
Maynard Way

PM
11th Street &
Maynard Way  

                                                 
3 McGee, Hugh and Taori,Sunil.   NCHRP Report 491: Crash Experience Warrant for Traffic Signals. National Cooperative 
Highway Research Program (NCHRP), TRB, NRC. Washington, DC: National Academy Press, 2003. 
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Exhibit 27 – Capacity Analysis with Traffic Signal and Two-Way Left-Turn Lane  

Scenario Peak Hour Intersection M.O.E. EB WB NB SB Overall

Delay 5.5 4.8 8.1 9.5 ‐

LOS A A A A A
Delay 4.5 5.0 9.1 10.3 ‐

LOS A A A B A

With
Two‐Way
Left‐Turn

Lane & Signal

AM
11th Street &
Maynard Way

PM
11th Street &
Maynard Way  

Exhibits 26 and 27 above indicate that the study intersection would operate at a LOS A 
in both the AM and PM peak hours regardless of the intersection geometry.  In both the 
peak hours, delays along 11th Street increase slightly from the non-signalized 
intersection analyses; however the northbound and southbound approach delays are 
significantly reduced.  Under both scenarios above, minimal delays are encountered 
along any of the four intersection approaches.  The capacity of the study intersection 
would benefit from the use of a traffic signal system. 

The list below contains items that should be evaluated as part of further study and/or 
design of the signal system. 

 Vehicle Signal Heads – The following items should be considered: 

o Use of LED signal heads to reduce energy consumption.   

o Use of split phasing east/west movements.  

 Street Name Signs – Use of street names signs mounted to all traffic signal mast 
arms to aid in motorist navigation. 

 Pedestrian Accommodations – Use of pedestrian signal heads and push buttons 
for movements across 11th Street and Maynard Way.  The pedestrian devices 
would aid in orderly and safe movement of pedestrians across the legs of the 
intersection.  Crosswalks across 11th Street at the study intersection do not 
currently exist. 

 Signal Poles - Evaluate the placement of the signal poles with respect to 
pedestrian push button access and lateral sidewalk accessibility needs.  Chapter 
4E of the MUTCD could be used as reference. 

 Vehicle Detection Equipment - Evaluate the use of vehicle detection equipment 
to be consistent with the City of DeWitt’s existing traffic signal systems. 

With any potential traffic signal addition or modification, consideration should be given to 
Section 12A-2 of the Iowa DOT Design Manual regarding accessible sidewalk 
requirements.  Section 12A-2 contains requirements based upon the Proposed 
Accessibility Guidelines for Pedestrian Facilities in the Public Right-of-Way (July 26th, 
2011) (PROWAG).  The DOT Manual and PROWAG state that where elements are 
altered or added (traffic or pedestrian signal) to existing pedestrian facilities, the 
pedestrian circulation path is not required to be modified, however, elements that are 
added shall be made accessible to the maximum extent feasible.   
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South Leg Realignment 

Due to the alignment skew of Maynard Way (north leg of intersection) and the 
convenience store access point (south leg of intersection) opposing eastbound and 
westbound left-turning vehicles which meet each other at the same time must decide 
right-of-way between themselves at the intersection.  This unfavorable scenario is likely 
a large component of the large percentage of failure to yield right-of-way crashes at the 
study intersection.   

The overall safety of the intersection would likely improve if the north and south legs of 
the intersection were not skewed.  It is recommended that the south leg (convenience 
store access) be shifted to the east and aligned with the north leg of the intersection to 
achieve a typical intersection orientation. 

It is understood however that this improvement would require substantial geometric 
modifications and would likely require right-of-way alterations with the affected property 
owners (Casey’s and adjacent light commercial building).  The two properties could 
potentially share the realigned south leg of the intersection.  Other infrastructure 
obstacles include, but are not limited to, associated commercial signing, fire hydrant and 
overhead utility lines/poles.   

It should be noted that the traffic signal system could be installed at the study 
intersection under current geometric conditions and the traffic signal safety benefits 
would still exist. 

See Exhibit 28 for an illustrative view of the south leg realignment improvements.  The 
inclusion of the recommended traffic signal and three-lane cross section is also shown to 
demonstrate the overall improvement recommendation. 
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RECOMMENDED IMPROVEMENTS 

Below is a list of recommendations that should be considered in the short term and 
longer term.  Traditionally, short term recommendations are those that should be able to 
be implemented fairly quickly and inexpensively; whereas long term recommendations 
are those that may require additional prior consideration and planning as well as 
procurement of funding. 

The following recommendations are anticipated to improve the safe passage of vehicles 
through the study intersection.  The list is arranged in order of suggested implementation 
as funding becomes available.  Refer to the Considered Options section of the report for 
more detail regarding the individual recommendations. 

Short Term Recommendations 

 Remove/modify sight distance obstruction located in the southwest quadrant 

 Install “DO NOT BLOCK INTERSECTION” regulatory sign (MUTCD R10-7) 

 Monitor installation of “DO NOT BLOCK INTERSECTION” pavement markings 

 Convert 11th Street from a four-lane cross section facility to a three-lane cross 
section in combination with the final short term bullet. 

 Install a split-phased traffic signal (it is understood however that the installation of 
a traffic signal is not a low-cost measure) 

Long Term Recommendations 

 Realign the south leg of the intersection 

 Implement access management along 11th Street corridor 

In summary, the corridor would achieve substantial benefits from the implementation of a 
three-lane cross section.  However at the study intersection, the installation of a split-
phase traffic signal would most significantly improve traffic flow and safety from the 
orderly assignment of right-of-way.  Furthermore, the realignment of the south leg of the 
intersection would also reduce safety risk of 11th Street opposing direction left-turn 
movements through the study intersection. 
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OPINION OF PROBABLE COSTS 

An order of magnitude opinion of probable cost for the short and long term 
recommendations presented above is included below.   

Cost Estimate Notes

SHORT TERM:

"DO NOT BLOCK INTERSECTION" Signing $300 ‐ $500 Construction costs only

4‐Lane to 3‐Lane Conversion
$20,000 ‐ $30,000

Per Mile
Construction costs only

Traffic Signal System $150,000  Further study necessary

LONG TERM:

South Leg Realignment ‐ Further study necessary
Access Management ‐ Further study necessary

* Cost do not include any permanent right‐of‐way and temporary construction easement costs.

* This opinion represents approximate construction quantities only and does not provided a detailed list of 
expected project pay items.  The opinion is to be used as a planning number only.  Actual costs may vary, as 
detailed design plans are prepared.

NOTES:

* Costs represent current dollars as of report date.   

Although the recommended traffic signal system needs further evaluation to determine a 
more accurate cost estimate, an industry typical figure of $150,000 can be used as an 
installation cost of the complete traffic signal system at the study intersection for use 
within a benefit/cost analysis.  A benefit/cost analysis was performed using the monetary 
figure presented above along with an estimated improvement life of 15 years.  Crash 
reduction factors (CRF) for various safety countermeasures are available from the Crash 
Modification Factors Clearinghouse website which is sponsored by the Federal Highway 
Administration (FHWA).  A crash reduction factor is used to compute the expected 
number of crashes after implementing a given countermeasure at a specific site.  The 
following crash reduction factor was obtained from the clearinghouse for the benefit/cost 
analysis: 

 Install a Traffic Signal (Stop Controlled Prior) – 33% CRF  

From the information presented above, a benefit-cost ratio of 1.68 was calculated for the 
study Intersection.  Through additional analysis, a cumulative reduction factor of 20% 
was determined to be necessary to achieve a benefit-cost ratio over 1.0 for the study 
intersection.   

The benefit-cost analysis can be found in Appendix G of this report.  

POTENTIAL FUNDING SOURCES 

Many funding sources may be available while pursuing funding for elements of the 
project recommendations.   

ICAAP 

Funding may be available under the “Iowa Clean Air Attainment Program” (ICAAP) 
which funds highway/street projects which help maintain Iowa’s clean air quality by 
reducing transportation-related emissions.  Eligible highway/street projects must be on 
the federal-aid system, which includes all federal functional class routes except local and 
rural minor collectors.  11th Street is classified as rural major collector under the Clinton 
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County region Iowa DOT Federal Functional Classification System Map (Dated - 
Revised June 14, 2010).  The application deadline for ICAAP funding is October 1st of 
each year.  The average length of time for acceptance decision is four months.  In order 
to qualify for funding, a local match of at least 20 percent is required and the project 
should fall within one of four categories.  The intersection improvement project would fall 
into the category of reducing emissions via traffic flow improvements providing a direct 
benefit to air quality by addressing ozone, carbon monoxide, or particulate matter PM-
2.5 or PM-10.  Each of the preceding pollutants must be addressed, and a reduction 
calculation must be provided within the application. 

TSIP 

Funding for traffic safety improvements on public roads under county, city or state 
jurisdiction may be available through the “Traffic Safety Improvement Program” (TSIP). 
The application deadline for TSIP funding is August 15th of each year (recently changed 
from June 15th to August 15th). The crash history for the intersection showed a higher 
rate than the statewide average which may assist in competing for site specific funding 
due to accident history.  Also, the second qualification category for funding line includes 
the “purchase of materials for installation of new traffic control devices such as signs or 
signals, or replacement of obsolete signs or signals”.  Site-specific funding cannot 
exceed $500,000 per project.  Application forms are available from the Iowa DOT, and 
application is made to the Iowa DOT Office of Traffic and Safety. 

Further information on potential funding sources is available on the Iowa DOT website at 
http://www.iowadot.gov/fundguid.htm, Information sheets on each of the programs 
mentioned are provided in Appendix H of this report. 
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Appendix A – CMAT Crash Reports 



Intersection or Spot Benefit / Cost Safety Analysis Rev. 7/10

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Aug 1, 2013

Intersection:

Improvement

Proposed Improvement(s):

Estimated Improvement Cost, EC Est. Improvement Life, years, Y

Other Annual Cost (after initial year), AC Crash Reduction Factor (integer), CRF

-$           Present Value Other Annual Costs, OC 4.0% Discount Rate (time value of $), INT

Present Value Cost, COST = EC + OC

Traffic Volume Data

Source: 2010 Date of traffic count

Daily Entering Vehicles by Approach (or AADT / 2)

1,075 Current Annual Entering Veh., AEV = DEV * 365

2,550 2,550 veh / day, Final Year DEV, FDEV

MEV, Total Million Entering Veh. Over
   life of Project, TMEV

Projected Traffic Growth (0%-10%), G

6,175         Current Daily Entering Vehicles, DEV

Crash Data

2008 First full year --> 2012 Last full year 5.0 years, Time Period, T

Additional months values as of Dec. 2007

0 Fatal Crashes 0 Fatalities @ $3,500,000 -$                 

0 Major Injuries @ $240,000 -$                 

6 Injury Crashes 3 Minor Injuries @ $48,000 144,000$         

4 Possible Injuries @ $25,000 100,000$         
15 Property Damage Only (assumed cost per crash) $2,700 -$                 

-OR-   enter all Property Costs of all crashes: 98,400$           
21 Total Crashes, TA Total $ Loss, LOSS 342,400$         

4.20           Current Crashes / Year, AA = TA / T Crashes / MEV, Crash Rate, CR
16,305$     Cost per Crash, AVC = LOSS / TA   CR = TA x 10^6 / (DEV x 365 x T)

-             Total Expected Crashes, TECR = CR x TMEV Present Value of Avoided
-             Crashes Avoided First Year AAR = AA x CRF / 100   Crashes, BENEFIT
-$           Crash Costs Avoided in First Year, AAR x AVC
-             Total Avoided Crashes, TECR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $0 : = -  : 1

-$             

$0

1.86             

2,253,875      

-                 

Iowa DOT 2010 Traffic Count Maps

6,175             

11th Street and Maynard Way

Clinton County Cory Shannon

-$                 
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ACCIDENT AND RELATED DATA FOR RURAL AND MUNICIPAL INTERSECTIONS IN IOWA 
Based on 1983 thru 1987 Data 

         

BY  INTERSECTION  CLASS 

RURAL MUNICIPAL 

Field Description Primary 
with 

Primary 

Primary  
with 

Secondary 

Secondary 
with 

Secondary 

Total 
Rural 

Primary 
with 

Primary 

Primary 
with  

City Street 

City Street 
with  

City Street 

Total 
Municipal 

Number of Intersections 93 345 134 572 162 1,129 1,553 2,844 

Average Number of Accidents / Year 1.6 1.1 0.8 1.1 4.8 4.1 3.0 3.6 

Average Dollar Loss / Year  * $52,200 $44,200 $37,300 $43,900 $53,800 $43,100 $26,800 $34,800 

Average Daily Entering Vehicles   4,500 4,000 2,200 3,600 12,800 12,800 10,500 11,500 

Average Accident Rate / MEV 1.0 0.8 1.0 0.9 1.0 0.9 0.8 0.8 

Lower Limits of Statistical Rates             

90 %  Confidence Level (K=1.282) 1.9 1.8 2.8 2.1 1.7 1.6 1.6 1.6 

95 %  Confidence Level (K=1.645) 2.1 2.0 3.2 2.4 1.9 1.8 1.8 1.8 

99.5 % Confidence Level (K=2.576) 2.8 2.7 4.1 3.2 2.4 2.3 2.4 2.4 

 
BY  TRAFFIC  VOLUME  CLASS 

RURAL MUNICIPAL 

Field Description 1 
- 

999 

1,000 
- 

2,499 

2,500 
- 

4,999 

5,000 
- 

9,999 

10,000 
& 

Over 

Total 
Rural 

1 
- 

2,499 

2,500 
- 

4,999 

5,000 
- 

9,999 

10,000 
- 

24,999 

25,000 
& 

Over 

Total 
Municip. 

Number of Intersections 68 191 191 97 25 572 85 363 988 1,238 170 2,844 

Average Number of Accidents / Year 0.5 0.8 1.1 1.7 3.8 1.1 0.9 1.5 2.0 4.6 10.6 3.6 

Average Dollar Loss / Year  * $46,400 $38,200 $43,700 $47,600 $67,100 $43,900 $20,600 $20,500 $20,100 $43,500 $94,700 $34,800 

Average Daily Entering Vehicles 650 1,750 3,600 6,750 14,500 3,650 1,900 3,900 7,450 15,050 30,450 11,500 

Average Accident Rate / MEV 2.1 1.2 0.9 0.7 0.7 0.9 1.3 1.0 0.7 0.8 1.0 0.8 

Lower Limits of Statistical Rates             

90% Confidence Level (K=1.282) 3.7 2.1 1.4 1.3 1.3 2.1 2.9 1.9 1.4 1.5 1.6 1.6 

95% Confidence Level (K=1.645) 4.1 2.4 1.6 1.5 1.5 2.4 3.3 2.2 1.6 1.7 1.8 1.8 

99.5% Confidence Level (K=2.576) 5.2 3.0 2.0 1.9 1.9 3.2 4.3 2.8 2.1 2.2 2.2 2.4 

*  Dollar Loss Value Based on: Fatality - $435,000    Bureau of Transportation Safety 

 Injury    - $ 15,000      Iowa Department of Transportation 

 Plus Actual Property Damage    Prepared January, 1989 
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Location Map

Report Version 1.1 Mar 2005

City of DeWitt TEAP
Incidents: 21

Crash Mapping Analysis Tool 3.4.2 1 1Page: of8/1/2013

Analyst: Shannon Notes: 11th Street & Maynard Way



Driver and Time Summary
Report Version 1.0 Aug 2006

City of DeWitt TEAP

24

Crash Time of Day Summary:
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Age Male Female NR

1

2

1

3

1

3

2

3

4

3

3

5

1

1

3

1

2

1

Drivers

Driver Age/Gender Summary:

21 20 41

Total

Drug

Alcohol, Less than Statutory

Alcohol, Statutory

Drug/Alcohol, Less than Statutory

Drug/Alcohol, Statutory

Refused

Under Influence of Alc/Drugs/Meds

None Indicated

1

20

Drug/Alcohol Summary:

Bridge/Bridge rail/Overpass

Underpass/Structure Support

Culvert

Ditch/Embankment

Curb/Island/Raised Median

Guardrail

Concrete Barrier

1

Tree

Pole - Utility/Light/Etc

Sign Post

Mailbox

Impact Attenuator

Other Fixed Object

None 40

Fixed Object Struck Summary:

Total Crashes 21

Total Vehicles 41

214

NR 1 - - 1

Drivers

10

10

10

10

5

48

10

10010 10 29 1019

Tot.

%

051 49%

%

2

5

2

7

2

7

5

7

10

7

7

12

2

2

7

2

5

2

2

100

5

95

100

2

98

100

%Total

%Vehs.

11th Street & Maynard Way

Crash Mapping Analysis Tool8/1/2013

Selection Filter:

((YEAR = 2008 or YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012))

Analyst: Shannon Notes:

1 1Page: of



Major Cause Summary

Report Version 1.1 Jan 2005

City of DeWitt TEAP

Total Crashes

Animal Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign1 Swerving/Evasive Action1

Crossed Centerline Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign2 Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right

Major Cause Summary:

FTYROW: Making Left Turn12 Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left

FTYROW: From Parked Position1 Lost Control

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative) Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions1 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close Other: Other Improper Action2

Disregarded Railroad Signal Unknown

Disregarded Warning Sign Other: No Improper Action1

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

3

3

15

-

-

3

4

-

$98,400TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2008 [4], 2009 [6], 2010 [5], 2011 [2], 2012 [4]

Dry

Wet

Ice

Snow

Slush

15

2

1

2

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

1

-

-

Analysis Years:

Surface Condition Summary:

Total Injuries21 7

Total Crashes 21
$4,686AVG Property Damage:

11th Street & Maynard Way

Crash Mapping Analysis Tool8/1/2013

Selection Filter:

((YEAR = 2008 or YEAR = 2009 or YEAR = 2010 or YEAR = 2011 or YEAR = 2012))

Analyst: Shannon Notes:

1 1Page: of



Crash Detail Report

Report Version 1.3 Aug 2006

City of DeWitt TEAP

2008418540 11TH ST and MAYNARD WAY

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY from parked position

Manner of Crash:Broadside

Surface Conditions:Dry

Roadway Type:Intersection: T - intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: not reported

Veh Action: Turning left

Configuration: Van or mini-van

Driver Age: 60

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

01/11/2008 17:40

County:23 City:De Witt

Unit 2

South

Essentially straight

4-tire light truck

14

Normal

Unit 3

0

0

0

0

0

Driver Gender: F F

Light Conditions:Dark - roadway lighted

Weather Conditions: Clear

Property Damage:$8000

Fixed Object:

Drug/Alc Involved:none indicated

FTY from parked position none 0

not reported not reported 0

none none 0

2008443910 11TH ST and MAYNARD WAY

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY making left turn

Manner of Crash:Angle, oncoming left turn

Surface Conditions:Dry

Roadway Type:Intersection: Four-way intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: South

Veh Action: Essentially straight

Configuration: Passenger car

Driver Age: 19

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

05/27/2008 16:05

County:23 City:De Witt

Unit 2

West

Turning left

Passenger car

59

Normal

Unit 3

0

0

0

0

0

Driver Gender: F F

Light Conditions:Daylight

Weather Conditions: Cloudy

Property Damage:$7300

Fixed Object:

Drug/Alc Involved:none indicated

unknown FTY making left turn 0

not reported not reported 0

none none 0

Crash Mapping Analysis Tool8/1/2013 1 11Page: of



Crash Detail Report

Report Version 1.3 Aug 2006

City of DeWitt TEAP

2008455318 11TH ST and MAYNARD WAY

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Other improper action

Manner of Crash:Rear-end

Surface Conditions:Dry

Roadway Type:Non-intersection: No special feature

Number of Vehicles:2

Unit 1

Init Trav Dir: West

Veh Action: Essentially straight

Configuration: Passenger car

Driver Age: 85

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

08/08/2008 13:10

County:23 City:De Witt

Unit 2

West

Slowing/stopping

Passenger car

49

Normal

Unit 3

0

0

0

0

0

Driver Gender: M F

Light Conditions:Daylight

Weather Conditions: Clear

Property Damage:$2000

Fixed Object:

Drug/Alc Involved:none indicated

Other improper action none 0

not reported not reported 0

none none 0

2008455317 11TH ST and MAYNARD WAY

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY making left turn

Manner of Crash:Angle, oncoming left turn

Surface Conditions:Dry

Roadway Type:Not reported

Number of Vehicles:2

Unit 1

Init Trav Dir: not reported

Veh Action: Turning left

Configuration: Passenger car

Driver Age: 29

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Infl by alc/drugs/meds

08/09/2008 18:18

County:23 City:De Witt

Unit 2

South

Essentially straight

Passenger car

32

Normal

Unit 3

0

0

0

0

0

Driver Gender: M M

Light Conditions:Daylight

Weather Conditions: Partly cloudy

Property Damage:$5500

Fixed Object:

Drug/Alc Involved:Alcohol: Statutory

FTY making left turn Vision obstructed 0

not reported not reported 0

Curb/island/raised median none 0

Crash Mapping Analysis Tool8/1/2013 2 11Page: of



Crash Detail Report

Report Version 1.3 Aug 2006

City of DeWitt TEAP

2009489654 11TH ST and MAYNARD WAY

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY from stop sign

Manner of Crash:Broadside

Surface Conditions:Snow

Roadway Type:Intersection: T - intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: South

Veh Action: Stopped for sign/signal

Configuration: Passenger car

Driver Age: 41

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

01/15/2009 08:35

County:23 City:De Witt

Unit 2

not reported

Essentially straight

4-tire light truck

35

Normal

Unit 3

0

0

0

0

0

Driver Gender: F M

Light Conditions:Daylight

Weather Conditions: Cloudy

Property Damage:$2000

Fixed Object:

Drug/Alc Involved:none indicated

FTY from stop sign none 0

not reported not reported 0

none none 0

2009499699 11TH ST measuring 50 Feet East from 11TH ST and MAYNARD WAY

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Other: No improper action

Manner of Crash:Non-collision

Surface Conditions:Wet

Roadway Type:Non-intersection: No special feature

Number of Vehicles:1

Unit 1

Init Trav Dir: South

Veh Action: Essentially straight

Configuration: Sport utility vehicle

Driver Age: 30

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

unknown

03/23/2009 16:30

County:23 City:De Witt

Unit 2

0

0

0

0

0

Unit 3

0

0

0

0

0

Driver Gender: M

Light Conditions:Daylight

Weather Conditions: Cloudy

Property Damage:$1000

Fixed Object:

Drug/Alc Involved:none indicated

none 0 0

not reported 0 0

none 0 0
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Crash Detail Report

Report Version 1.3 Aug 2006

City of DeWitt TEAP

2009502509 11TH ST and MAYNARD WAY measuring 25 Feet North from 11TH ST
and MAYNARD WAY

Severity:Poss/Unk

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:1

Unknown Injuries:0

Major Cause:FTY making left turn

Manner of Crash:Broadside

Surface Conditions:Dry

Roadway Type:Non-intersection: Business drive

Number of Vehicles:2

Unit 1

Init Trav Dir: West

Veh Action: Turning left

Configuration: Passenger car

Driver Age: 24

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

04/17/2009 07:40

County:23 City:De Witt

Unit 2

South

Essentially straight

Passenger car

56

Normal

Unit 3

0

0

0

0

0

Driver Gender: F F

Light Conditions:Daylight

Weather Conditions: Clear

Property Damage:$10000

Fixed Object:

Drug/Alc Involved:none indicated

FTY making left turn none 0

not reported not reported 0

none none 0

2009513569 11TH ST and MAYNARD WAY

Severity:Minor

Fatalities:0

Major Injuries:0

Minor Injuries:1

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY making left turn

Manner of Crash:Angle, oncoming left turn

Surface Conditions:Dry

Roadway Type:Intersection: T - intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: West

Veh Action: Essentially straight

Configuration: Passenger car

Driver Age: 90

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

06/26/2009 10:30

County:23 City:De Witt

Unit 2

South

Turning left

Passenger car

unknown

Normal

Unit 3

0

0

0

0

0

Driver Gender: F M

Light Conditions:Daylight

Weather Conditions: Clear

Property Damage:$6000

Fixed Object:

Drug/Alc Involved:none indicated

unknown FTY making left turn 0

not reported not reported 0

none none 0
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Crash Detail Report

Report Version 1.3 Aug 2006

City of DeWitt TEAP

2009543223 11TH ST and MAYNARD WAY

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Driving too fast for conditions

Manner of Crash:Broadside

Surface Conditions:Wet

Roadway Type:Intersection: T - intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: West

Veh Action: Essentially straight

Configuration: 2-axle 6-tire truck

Driver Age: 55

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

12/08/2009 07:55

County:23 City:De Witt

Unit 2

South

Slowing/stopping

Sport utility vehicle

36

Normal

Unit 3

0

0

0

0

0

Driver Gender: M F

Light Conditions:Daylight

Weather Conditions: Snow

Property Damage:$2500

Fixed Object:

Drug/Alc Involved:none indicated

none Too fast for conditions 0

not reported not reported 0

none none 0

2009546961 11TH ST and MAYNARD WAY

Severity:Poss/Unk

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:1

Unknown Injuries:0

Major Cause:Ran stop sign

Manner of Crash:Broadside

Surface Conditions:Other

Roadway Type:Intersection: T - intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: South

Veh Action: Turning left

Configuration: Passenger car

Driver Age: 16

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

12/11/2009 16:41

County:23 City:De Witt

Unit 2

West

Essentially straight

Passenger car

58

Normal

Unit 3

0

0

0

0

0

Driver Gender: F F

Light Conditions:Dark - roadway lighted

Weather Conditions: Clear

Property Damage:$5000

Fixed Object:

Drug/Alc Involved:none indicated

Ran stop sign none 0

not reported not reported 0

none none 0
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Crash Detail Report

Report Version 1.3 Aug 2006

City of DeWitt TEAP

2010596821 MAYNARD WAY and 11TH ST

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY making left turn

Manner of Crash:Angle, oncoming left turn

Surface Conditions:Dry

Roadway Type:Non-intersection: Business drive

Number of Vehicles:2

Unit 1

Init Trav Dir: West

Veh Action: Turning left

Configuration: Passenger car

Driver Age: 21

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

10/20/2010 18:10

County:23 City:De Witt

Unit 2

South

Essentially straight

Sport utility vehicle

41

Normal

Unit 3

0

0

0

0

0

Driver Gender: M F

Light Conditions:Daylight

Weather Conditions: Clear

Property Damage:$2500

Fixed Object:

Drug/Alc Involved:none indicated

FTY making left turn none 0

not reported not reported 0

none none 0

2010604124 11TH ST

Severity:Poss/Unk

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:2

Unknown Injuries:0

Major Cause:FTY making left turn

Manner of Crash:Angle, oncoming left turn

Surface Conditions:Dry

Roadway Type:Intersection: Four-way intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: West

Veh Action: Turning left

Configuration: Sport utility vehicle

Driver Age: 45

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

11/28/2010 10:00

County:23 City:De Witt

Unit 2

South

Essentially straight

Passenger car

69

Normal

Unit 3

0

0

0

0

0

Driver Gender: M M

Light Conditions:Daylight

Weather Conditions: not reported

Property Damage:$3500

Fixed Object:

Drug/Alc Involved:none indicated

FTY making left turn none 0

not reported not reported 0

none none 0
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Crash Detail Report

Report Version 1.3 Aug 2006

City of DeWitt TEAP

2010605292 MAYNARD WAY and 11TH ST

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Swerving/evasive action

Manner of Crash:Rear-end

Surface Conditions:Ice

Roadway Type:Intersection: T - intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: South

Veh Action: Stopped for sign/signal

Configuration: 4-tire light truck

Driver Age: 32

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

12/10/2010 08:15

County:23 City:De Witt

Unit 2

South

Slowing/stopping

Sport utility vehicle

35

Normal

Unit 3

0

0

0

0

0

Driver Gender: M F

Light Conditions:Daylight

Weather Conditions: Clear

Property Damage:$5000

Fixed Object:

Drug/Alc Involved:none indicated

none Lost control 0

not reported not reported 0

none none 0

2010607989 MAYNARD WAY and 11TH ST

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Other improper action

Manner of Crash:Rear-end

Surface Conditions:Snow

Roadway Type:Intersection: T - intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: South

Veh Action: Slowing/stopping

Configuration: 4-tire light truck

Driver Age: 71

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

12/10/2010 08:20

County:23 City:De Witt

Unit 2

South

Stopped for sign/signal

Sport utility vehicle

38

Normal

Unit 3

0

0

0

0

0

Driver Gender: M M

Light Conditions:Daylight

Weather Conditions: Snow

Property Damage:$4000

Fixed Object:

Drug/Alc Involved:none indicated

Other improper action none 0

not reported not reported 0

none none 0

Crash Mapping Analysis Tool8/1/2013 7 11Page: of



Crash Detail Report

Report Version 1.3 Aug 2006

City of DeWitt TEAP

2010608386 MAYNARD WAY and 11TH ST

Severity:Minor

Fatalities:0

Major Injuries:0

Minor Injuries:1

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY making left turn

Manner of Crash:Angle, oncoming left turn

Surface Conditions:Dry

Roadway Type:Intersection: T - intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: West

Veh Action: Essentially straight

Configuration: 4-tire light truck

Driver Age: 74

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

12/22/2010 12:10

County:23 City:De Witt

Unit 2

South

Turning left

2-axle 6-tire truck

48

Normal

Unit 3

0

0

0

0

0

Driver Gender: M M

Light Conditions:Daylight

Weather Conditions: Cloudy

Property Damage:$8000

Fixed Object:

Drug/Alc Involved:none indicated

none FTY making left turn 0

not reported not reported 0

none none 0

2011641670 11TH ST

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY making left turn

Manner of Crash:Angle, oncoming left turn

Surface Conditions:Dry

Roadway Type:Non-intersection: Business drive

Number of Vehicles:2

Unit 1

Init Trav Dir: South

Veh Action: Essentially straight

Configuration: Passenger car

Driver Age: 19

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

07/29/2011 08:40

County:23 City:De Witt

Unit 2

West

Turning left

Passenger car

20

Normal

Unit 3

0

0

0

0

0

Driver Gender: F M

Light Conditions:Daylight

Weather Conditions: Clear

Property Damage:$6000

Fixed Object:

Drug/Alc Involved:none indicated

none FTY making left turn 0

not reported not reported 0

none none 0
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Crash Detail Report

Report Version 1.3 Aug 2006

City of DeWitt TEAP

2011642908 MAYNARD WAY and 11TH ST

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY making left turn

Manner of Crash:Broadside

Surface Conditions:Dry

Roadway Type:Intersection: T - intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: South

Veh Action: Essentially straight

Configuration: Passenger car

Driver Age: 19

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

08/06/2011 12:55

County:23 City:De Witt

Unit 2

West

Turning left

Passenger car

16

Normal

Unit 3

0

0

0

0

0

Driver Gender: F F

Light Conditions:Daylight

Weather Conditions: Clear

Property Damage:$7000

Fixed Object:

Drug/Alc Involved:none indicated

none FTY making left turn 0

not reported not reported 0

none none 0

2012682774 MAYNARD WAY and 11TH ST

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY making left turn

Manner of Crash:Angle, oncoming left turn

Surface Conditions:Dry

Roadway Type:Intersection: T - intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: South

Veh Action: Turning left

Configuration: Passenger car

Driver Age: 22

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

04/20/2012 12:55

County:23 City:De Witt

Unit 2

West

Essentially straight

Van or mini-van

58

Normal

Unit 3

0

0

0

0

0

Driver Gender: F M

Light Conditions:Daylight

Weather Conditions: Clear

Property Damage:$2100

Fixed Object:

Drug/Alc Involved:none indicated

FTY making left turn none 0

not reported not reported 0

none none 0
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Crash Detail Report

Report Version 1.3 Aug 2006

City of DeWitt TEAP

2012686140 MAYNARD WAY and 11TH ST

Severity:Minor

Fatalities:0

Major Injuries:0

Minor Injuries:1

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY making left turn

Manner of Crash:Non-collision

Surface Conditions:Dry

Roadway Type:Non-intersection: Business drive

Number of Vehicles:2

Unit 1

Init Trav Dir: West

Veh Action: Essentially straight

Configuration: Motorcycle

Driver Age: 41

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

05/13/2012 12:45

County:23 City:De Witt

Unit 2

East

Turning left

Passenger car

73

Normal

Unit 3

0

0

0

0

0

Driver Gender: M M

Light Conditions:Daylight

Weather Conditions: Clear

Property Damage:$2000

Fixed Object:

Drug/Alc Involved:none indicated

Swerved to avoid FTY making left turn 0

not reported not reported 0

none none 0

2012688353 11TH ST and MAYNARD WAY

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY making left turn

Manner of Crash:Angle, oncoming left turn

Surface Conditions:Dry

Roadway Type:Non-intersection: Business drive

Number of Vehicles:2

Unit 1

Init Trav Dir: West

Veh Action: Turning left

Configuration: Passenger car

Driver Age: 75

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

05/25/2012 13:45

County:23 City:De Witt

Unit 2

East

Essentially straight

Passenger car

88

Normal

Unit 3

0

0

0

0

0

Driver Gender: F F

Light Conditions:Daylight

Weather Conditions: Partly cloudy

Property Damage:$2000

Fixed Object:

Drug/Alc Involved:none indicated

FTY making left turn none 0

not reported not reported 0

none none 0
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Crash Detail Report

Report Version 1.3 Aug 2006

City of DeWitt TEAP

2012694945 MAYNARD WAY and 11TH ST

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY from stop sign

Manner of Crash:Broadside

Surface Conditions:Dry

Roadway Type:Intersection: T - intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: West

Veh Action: Essentially straight

Configuration: Sport utility vehicle

Driver Age: 28

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

07/16/2012 17:53

County:23 City:De Witt

Unit 2

South

Essentially straight

Sport utility vehicle

18

Normal

Unit 3

0

0

0

0

0

Driver Gender: M M

Light Conditions:Daylight

Weather Conditions: Clear

Property Damage:$7000

Fixed Object:

Drug/Alc Involved:none indicated

none FTY from stop sign 0

not reported not reported 0

none none 0
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Appendix B – Iowa DOT Provided Count Data 







HR Green, Inc.  DeWitt, Iowa TEAP 
September 26, 2013 – FINAL REPORT 11th Street & Maynard Way Intersection Safety Study 

 C    

Appendix C – City of DeWitt Collected Count Data 



Location:
Start Date:
Start Time:
Site Code:

Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks
Start Time

6:30 AM
6:45 AM
7:00 AM 6 0 52 0 3 0 11 0 59 0 8 0 5 0 1 0 2 0 0 0 9 0 25 0
7:15 AM 11 0 70 0 1 0 1 9 0 63 0 6 0 4 0 1 0 6 0 4 0 1 0 30 0
7:30 AM 13 0 81 0 2 0 15 0 68 0 5 0 5 0 3 0 3 0 3 0 1 0 15 0
7:45 AM 20 0 106 0 1 0 10 0 73 0 9 0 3 0 3 0 7 0 2 0 3 0 35 0
8:00 AM 22 0 67 0 3 0 4 0 79 0 7 0 7 0 3 0 4 0 4 0 5 0 37 0
8:15 AM 4 0 45 0 2 0 8 0 48 0 4 0 2 0 0 0 7 0 7 0 0 0 15 0
8:30 AM 4 0 70 0 0 0 15 0 42 0 6 0 2 0 0 0 1 0 5 0 0 0 10 0
8:45 AM 7 0 57 0 0 0 1 5 0 82 0 6 0 2 0 0 0 2 0 3 0 1 0 10 0

Total: 0 87 0 548 0 12 0 2 77 0 514 0 51 0 0 30 0 11 0 32 0 0 28 0 20 0 177 0

TOTAL ENTERING VEH.
% OF ENTERING VEH.
TURN MOVEMENT %

PEAK HOUR TRUCK VOL.
PEAK HOUR TOTAL VOL.
MAX PERIOD
PEAK HOUR FACTOR

% TRUCKS ‐ PEAK HOUR 0.00% 0.00%

0.710.830.680.750.90
375

TURNING MOVEMENT COUNT
7:00 AM
4/25/2013
11th Street & Maynard Way

0.00%0.00%0.00%0.00%0.00% 0.00%0.00%0.00%0.00%0.00%

0.630.580.760.75 0.790.500.81
22 4737979153106

13 10 117
0 0

7.94% 41.10% 15.07% 43.84% 12.44%13.45% 84.70% 1.85%

00000 00000
66 324 7 38 283 27 19 10 20

11.99% 80.06%

647 642 73 225
40.77% 40.45% 4.60% 14.18%

8.89% 78.67%

Across Leg
Pedestrians

Eastbound Westbound Northbound Southbound
Across Leg

Pedestrians
Across Leg

Pedestrians
Across Leg

Pedestrians
Left Thru Right Left Thru RightLeft Thru Right Left Thru Right



Location:
Start Date:
Start Time:
Site Code:

Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks
Start Time

6:30 AM
6:45 AM
7:00 AM 3 0 33 1 0 0 6 0 65 0 3 0 6 0 2 0 3 0 4 0 2 0 21 0
7:15 AM 14 0 79 1 1 0 11 0 65 1 2 0 1 2 0 1 0 7 0 1 7 0 2 0 32 0
7:30 AM 12 0 89 0 0 0 11 0 70 0 5 0 1 0 1 0 3 0 3 0 4 0 27 0
7:45 AM 20 0 118 3 2 0 6 0 67 1 2 0 1 2 0 2 0 7 0 11 0 6 0 19 0
8:00 AM 15 0 83 4 0 0 16 0 76 1 8 1 1 2 0 0 0 12 0 8 0 3 0 42 0
8:15 AM 11 0 45 1 1 0 10 0 53 2 2 1 1 5 0 1 0 5 0 3 0 1 0 14 0
8:30 AM 3 0 75 1 0 0 9 0 58 1 8 0 1 4 0 0 0 5 0 8 0 3 0 15 1
8:45 AM 12 0 65 1 1 0 6 0 48 1 0 0 1 0 0 0 6 0 1 10 0 1 0 5 0

Total: 0 90 0 587 12 5 0 0 75 0 502 7 30 2 5 23 0 7 0 48 0 2 54 0 22 0 175 1

TOTAL ENTERING VEH.
% OF ENTERING VEH.
TURN MOVEMENT %

PEAK HOUR TRUCK VOL.
PEAK HOUR TOTAL VOL.
MAX PERIOD
PEAK HOUR FACTOR

% TRUCKS ‐ PEAK HOUR 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%0.00% 2.12% 0.00% 0.00% 1.07% 5.56%

0.88 0.50 0.60 0.66 0.63 0.710.76 0.78 0.38 0.69 0.91 0.50
2 2 12 11 6 4220 121 2 16 77 9
7 4 29 29 15 12061 377 3 44 281 18
0 0 0 0 0 00 8 0 0 3 1

29.49% 8.97% 61.54% 21.43% 8.73% 69.84%12.97% 86.31% 0.72% 12.18% 82.63% 5.19%

Across Leg
Pedestrians

Left Thru Right Across Leg
Pedestrians

Left

694 616 78 252
42.32% 37.56% 4.76% 15.37%

Thru RightAcross Leg
Pedestrians

Left Thru Right Across Leg
Pedestrians

Left Thru Right
Eastbound Westbound Northbound Southbound

11th Street & Maynard Way
4/25/2013 TURNING MOVEMENT COUNT
7:00 AM



Location:
Start Date:
Start Time:
Site Code:

Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks
Start Time

3:00 PM 12 0 69 0 0 0 3 0 46 0 7 0 2 0 0 0 4 0 8 0 1 0 14 0
3:15 PM 12 0 63 0 1 0 14 0 89 1 10 0 6 0 1 0 8 0 6 0 3 0 25 0
3:30 PM 8 1 80 3 1 0 2 10 0 74 4 7 1 3 0 1 0 7 0 4 1 1 0 7 0
3:45 PM 18 0 95 3 2 0 13 0 86 1 10 0 6 0 2 0 5 0 6 0 3 0 17 0
4:00 PM 21 1 117 2 1 0 11 0 89 2 18 0 5 0 1 0 5 0 4 0 5 0 13 1
4:15 PM 19 1 79 3 2 0 10 0 117 2 12 0 6 0 1 1 7 0 6 0 4 0 15 0
4:30 PM 16 0 110 0 3 0 12 0 78 2 12 0 1 0 0 0 8 0 1 8 0 3 0 18 1
4:45 PM 22 0 112 0 2 0 14 0 97 2 23 0 4 0 2 0 5 0 6 0 0 0 20 0
5:00 PM 15 0 107 0 0 0 10 0 107 1 12 0 3 7 0 1 0 6 0 1 8 0 3 0 12 1
5:15 PM 28 0 102 2 0 0 13 0 108 2 10 0 1 6 0 1 0 4 0 6 0 7 0 23 1
5:30 PM 28 0 95 1 0 0 6 0 82 0 10 0 6 2 0 3 0 3 0 4 0 3 0 16 1
5:45 PM 23 0 78 1 2 0 11 0 83 0 13 0 2 0 0 0 0 2 0 11 0 3 0 23 0

Total: 0 222 3 1107 15 14 0 2 127 0 1056 17 144 1 12 48 0 13 1 64 0 2 77 1 36 0 203 5

TOTAL ENTERING VEH.
% OF ENTERING VEH.
TURN MOVEMENT %

PEAK HOUR TRUCK VOL.
PEAK HOUR TOTAL VOL.
MAX PERIOD
PEAK HOUR FACTOR

% TRUCKS ‐ PEAK HOUR

11th Street & Maynard Way
4/30/2013 TURNING MOVEMENT COUNT
3:00 PM

Across Leg
Pedestrians

Left Thru Right Across Leg
Pedestrians

Left Thru Right
Eastbound Westbound Northbound Southbound

Across Leg
Pedestrians

Left Thru Right Across Leg
Pedestrians

Left

1361 1345 126 322
43.15% 42.64% 3.99% 10.21%

Thru Right

38.10% 11.11% 50.79% 24.22% 11.18% 64.60%16.53% 82.44% 1.03% 9.44% 79.78% 10.78%

0 0 0 0 0 30 2 0 0 7 0
18 4 23 28 13 7681 433 5 49 397 57
7 2 8 8 7 2428 112 3 14 110 23

0.64 0.50 0.72 0.88 0.46 0.790.72 0.97 0.42 0.88 0.90 0.62

0.00% 0.00% 0.00% 0.00% 0.00% 3.95%0.00% 0.46% 0.00% 0.00% 1.76% 0.00%



Location:
Start Date:
Start Time:
Site Code:

Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks Cars Trucks
Start Time

3:00 PM 11 0 55 0 0 0 10 0 51 2 6 0 1 0 0 0 4 0 4 6 0 1 0 8 0
3:15 PM 8 0 65 1 0 0 5 0 56 0 7 0 2 0 0 0 4 0 1 6 0 3 0 13 0
3:30 PM 12 0 64 0 0 0 7 0 76 3 6 0 6 0 0 0 8 0 1 6 0 2 0 12 0
3:45 PM 15 0 65 1 0 0 7 0 80 2 8 0 2 0 2 0 7 0 1 14 0 0 0 6 0
4:00 PM 13 0 76 0 2 0 7 0 98 1 7 0 1 0 1 0 3 0 2 0 0 0 14 0
4:15 PM 8 0 87 4 1 0 10 0 61 0 7 0 3 0 2 0 2 0 3 0 3 0 15 0
4:30 PM 15 0 87 0 1 1 12 0 99 0 12 0 4 0 1 0 8 0 3 13 0 3 0 8 0
4:45 PM 10 0 92 1 1 0 8 0 94 2 11 0 1 0 0 0 4 0 6 0 1 0 11 0
5:00 PM 14 0 98 1 4 0 12 0 73 0 14 0 3 0 0 0 5 0 2 4 0 2 0 15 2
5:15 PM 29 0 94 2 0 0 11 0 76 0 14 0 11 0 0 0 3 0 5 0 1 0 16 0
5:30 PM 30 0 103 0 7 0 7 0 95 0 20 0 1 0 2 0 11 0 6 9 0 4 0 15 0
5:45 PM 24 0 75 0 0 0 8 0 86 1 3 0 2 0 0 0 7 0 7 8 0 9 0 34 0

Total: 0 189 0 961 10 16 1 0 104 0 945 11 115 0 0 37 0 8 0 66 0 25 82 0 29 0 167 2

TOTAL ENTERING VEH.
% OF ENTERING VEH.
TURN MOVEMENT %

PEAK HOUR TRUCK VOL.
PEAK HOUR TOTAL VOL.
MAX PERIOD
PEAK HOUR FACTOR

% TRUCKS ‐ PEAK HOUR

11th Street & Maynard Way
6/10/2013 TURNING MOVEMENT COUNT
3:00 PM

Across Leg
Pedestrians

Left Thru Right Across Leg
Pedestrians

Left Thru Right
Eastbound Westbound Northbound Southbound

Across Leg
Pedestrians

Left Thru Right Across Leg
Pedestrians

Left

1177 1175 111 280
42.91% 42.84% 4.05% 10.21%

Thru Right

33.33% 7.21% 59.46% 29.29% 10.36% 60.36%16.06% 82.50% 1.44% 8.85% 81.36% 9.79%

0 0 0 0 0 20 3 0 0 1 0
17 2 26 26 16 8297 373 11 38 331 51
11 2 11 9 9 3430 103 7 12 95 20

0.39 0.25 0.59 0.72 0.44 0.600.81 0.91 0.39 0.79 0.87 0.64

0.00% 0.00% 0.00% 0.00% 0.00% 2.44%0.00% 0.80% 0.00% 0.00% 0.30% 0.00%
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Appendix D – Synchro Analysis Results 



HCM 2010 TWSC
4: Casey's/Maynard Way & 11th Street 7/22/2013

AM Peak Hour   Existing Conditions Synchro 8 Report
Wiles Page 1

Intersection
Intersection Delay, s/veh 5.2
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 61 377 3 44 281 18 7 4 29 29 15 120
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 76 78 38 69 91 50 88 50 60 66 63 71
Heavy Vehicles, % 0 2 0 0 1 6 0 0 0 0 0 0
Mvmt Flow 80 483 8 64 309 36 8 8 48 44 24 169
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 345 0 0 491 0 0 942 1120 246 860 1106 172
             Stage 1 - - - - - - 648 648 - 454 454 -
             Stage 2 - - - - - - 294 472 - 406 652 -
Follow-up Headway 2.2 - - 2.2 - - 3.5 4 3.3 3.5 4 3.3
Pot Capacity-1 Maneuver 1225 - - 1083 - - 221 208 760 253 212 848
             Stage 1 - - - - - - 430 469 - 560 573 -
             Stage 2 - - - - - - 695 562 - 598 467 -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 1225 - - 1083 - - 140 175 760 201 179 848
Mov Capacity-2 Maneuver - - - - - - 140 175 - 201 179 -
             Stage 1 - - - - - - 391 427 - 510 531 -
             Stage 2 - - - - - - 493 521 - 500 425 -
 

Approach EB WB NB SB
HCM Control Delay, s 1.4 1.5 16.1 17.8
HCM LOS C C
 

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 387 1225 - - 1083 - - 201 512
HCM Lane V/C Ratio 0.166 0.066 - - 0.059 - - 0.146 0.405
HCM Control Delay (s) 16.1 8.145 0.3 - 8.532 0.2 - 25.9 16.7
HCM Lane LOS C A A A A D C
HCM 95th %tile Q(veh) 0.589 0.21 - - 0.187 - - 0.5 1.945

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC
4: Casey's/Maynard Way & 11th Street 7/22/2013

PM Peak Hour   Existing Synchro 8 Report
Wiles Page 1

Intersection
Intersection Delay, s/veh 5.7
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 81 433 5 49 397 57 18 4 23 28 13 76
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 72 97 42 88 90 62 64 50 72 88 46 79
Heavy Vehicles, % 0 1 0 0 2 0 0 0 0 0 0 4
Mvmt Flow 112 446 12 56 441 92 28 8 32 32 28 96
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 533 0 0 458 0 0 1023 1321 229 1050 1281 267
             Stage 1 - - - - - - 677 677 - 598 598 -
             Stage 2 - - - - - - 346 644 - 452 683 -
Follow-up Headway 2.2 - - 2.2 - - 3.5 4 3.3 3.5 4 3.34
Pot Capacity-1 Maneuver 1045 - - 1114 - - 193 158 780 184 167 725
             Stage 1 - - - - - - 414 455 - 461 494 -
             Stage 2 - - - - - - 649 471 - 562 452 -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 1045 - - 1114 - - 119 125 780 141 133 725
Mov Capacity-2 Maneuver - - - - - - 119 125 - 141 133 -
             Stage 1 - - - - - - 354 389 - 394 458 -
             Stage 2 - - - - - - 490 437 - 451 386 -
 

Approach EB WB NB SB
HCM Control Delay, s 2.1 0.9 32.2 25.6
HCM LOS D D
 

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 199 1045 - - 1114 - - 141 321
HCM Lane V/C Ratio 0.342 0.108 - - 0.05 - - 0.15 0.421
HCM Control Delay (s) 32.2 8.86 0.4 - 8.402 0.2 - 35 24.1
HCM Lane LOS D A A A A E C
HCM 95th %tile Q(veh) 1.434 0.361 - - 0.158 - - 0.514 2.006

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC
4: Casey's/Maynard Way & 11th Street 7/22/2013

AM Peak Hour   3-Lane Cross Section Synchro 8 Report
Wiles Page 1

Intersection
Intersection Delay, s/veh 5.9
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 61 377 3 44 281 18 7 4 29 29 15 120
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 150 - - 150 - - - - - 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 76 78 38 69 91 50 88 50 60 66 63 71
Heavy Vehicles, % 0 2 0 0 1 6 0 0 0 0 0 0
Mvmt Flow 80 483 8 64 309 36 8 8 48 44 24 169
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 345 0 0 491 0 0 1199 1120 487 1130 1106 327
             Stage 1 - - - - - - 648 648 - 454 454 -
             Stage 2 - - - - - - 551 472 - 676 652 -
Follow-up Headway 2.2 - - 2.2 - - 3.5 4 3.3 3.5 4 3.3
Pot Capacity-1 Maneuver 1225 - - 1083 - - 164 208 585 183 212 719
             Stage 1 - - - - - - 462 469 - 589 573 -
             Stage 2 - - - - - - 522 562 - 446 467 -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 1225 - - 1083 - - 103 183 585 147 186 719
Mov Capacity-2 Maneuver - - - - - - 103 183 - 147 186 -
             Stage 1 - - - - - - 432 438 - 551 539 -
             Stage 2 - - - - - - 359 529 - 375 437 -
 

Approach EB WB NB SB
HCM Control Delay, s 1.1 1.3 19.3 21.7
HCM LOS C C
 

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 316 1225 - - 1083 - - 147 448
HCM Lane V/C Ratio 0.203 0.066 - - 0.059 - - 0.199 0.463
HCM Control Delay (s) 19.3 8.145 - - 8.532 - - 35.5 19.8
HCM Lane LOS C A A E C
HCM 95th %tile Q(veh) 0.748 0.21 - - 0.187 - - 0.712 2.397

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC
4: Casey's/Maynard Way & 11th Street 7/22/2013

PM Peak Hour   3-Lane Cross Section Synchro 8 Report
Wiles Page 1

Intersection
Intersection Delay, s/veh 6.7
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 81 433 5 49 397 57 18 4 23 28 13 76
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 150 - - 150 - - - - - 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 72 97 42 88 90 62 64 50 72 88 46 79
Heavy Vehicles, % 0 1 0 0 2 0 0 0 0 0 0 4
Mvmt Flow 112 446 12 56 441 92 28 8 32 32 28 96
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 533 0 0 458 0 0 1338 1321 452 1295 1281 487
             Stage 1 - - - - - - 677 677 - 598 598 -
             Stage 2 - - - - - - 661 644 - 697 683 -
Follow-up Headway 2.2 - - 2.2 - - 3.5 4 3.3 3.5 4 3.336
Pot Capacity-1 Maneuver 1045 - - 1114 - - 131 158 612 141 167 576
             Stage 1 - - - - - - 446 455 - 492 494 -
             Stage 2 - - - - - - 455 471 - 435 452 -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 1045 - - 1114 - - 82 134 612 113 141 576
Mov Capacity-2 Maneuver - - - - - - 82 134 - 113 141 -
             Stage 1 - - - - - - 398 406 - 439 469 -
             Stage 2 - - - - - - 338 447 - 360 403 -
 

Approach EB WB NB SB
HCM Control Delay, s 1.7 0.8 47.5 29.7
HCM LOS E D
 

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 150 1045 - - 1114 - - 113 293
HCM Lane V/C Ratio 0.454 0.108 - - 0.05 - - 0.188 0.461
HCM Control Delay (s) 47.5 8.86 - - 8.402 - - 44.1 27.4
HCM Lane LOS E A A E D
HCM 95th %tile Q(veh) 2.073 0.361 - - 0.158 - - 0.656 2.298

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC
4: Casey's/Maynard Way & 11th Street 7/22/2013

AM Peak Hour   5-Lane Cross Section Synchro 8 Report
Wiles Page 1

Intersection
Intersection Delay, s/veh 4.9
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 61 377 3 44 281 18 7 4 29 29 15 120
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 150 - - 150 - - - - - 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 76 78 38 69 91 50 88 50 60 66 63 71
Heavy Vehicles, % 0 2 0 0 1 6 0 0 0 0 0 0
Mvmt Flow 80 483 8 64 309 36 8 8 48 44 24 169
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 345 0 0 491 0 0 942 1120 246 860 1106 172
             Stage 1 - - - - - - 648 648 - 454 454 -
             Stage 2 - - - - - - 294 472 - 406 652 -
Follow-up Headway 2.2 - - 2.2 - - 3.5 4 3.3 3.5 4 3.3
Pot Capacity-1 Maneuver 1225 - - 1083 - - 221 208 760 253 212 848
             Stage 1 - - - - - - 430 469 - 560 573 -
             Stage 2 - - - - - - 695 562 - 598 467 -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 1225 - - 1083 - - 145 183 760 208 186 848
Mov Capacity-2 Maneuver - - - - - - 145 183 - 208 186 -
             Stage 1 - - - - - - 402 438 - 523 539 -
             Stage 2 - - - - - - 500 529 - 514 437 -
 

Approach EB WB NB SB
HCM Control Delay, s 1.1 1.3 15.8 17.5
HCM LOS C C
 

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 396 1225 - - 1083 - - 208 522
HCM Lane V/C Ratio 0.162 0.066 - - 0.059 - - 0.141 0.397
HCM Control Delay (s) 15.8 8.145 - - 8.532 - - 25.1 16.4
HCM Lane LOS C A A D C
HCM 95th %tile Q(veh) 0.573 0.21 - - 0.187 - - 0.481 1.888

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC
4: Casey's/Maynard Way & 11th Street 7/22/2013

PM Peak Hour   5-Lane Cross Section Synchro 8 Report
Wiles Page 1

Intersection
Intersection Delay, s/veh 5.3
 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 81 433 5 49 397 57 18 4 23 28 13 76
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 150 - - 150 - - - - - 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 72 97 42 88 90 62 64 50 72 88 46 79
Heavy Vehicles, % 0 1 0 0 2 0 0 0 0 0 0 4
Mvmt Flow 112 446 12 56 441 92 28 8 32 32 28 96
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 533 0 0 458 0 0 1023 1321 229 1050 1281 267
             Stage 1 - - - - - - 677 677 - 598 598 -
             Stage 2 - - - - - - 346 644 - 452 683 -
Follow-up Headway 2.2 - - 2.2 - - 3.5 4 3.3 3.5 4 3.34
Pot Capacity-1 Maneuver 1045 - - 1114 - - 193 158 780 184 167 725
             Stage 1 - - - - - - 414 455 - 461 494 -
             Stage 2 - - - - - - 649 471 - 562 452 -
Time blocked-Platoon, % - - - -
Mov Capacity-1 Maneuver 1045 - - 1114 - - 126 134 780 149 141 725
Mov Capacity-2 Maneuver - - - - - - 126 134 - 149 141 -
             Stage 1 - - - - - - 369 406 - 411 469 -
             Stage 2 - - - - - - 502 447 - 471 403 -
 

Approach EB WB NB SB
HCM Control Delay, s 1.7 0.8 30.2 24.3
HCM LOS D C
 

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 210 1045 - - 1114 - - 149 334
HCM Lane V/C Ratio 0.324 0.108 - - 0.05 - - 0.142 0.404
HCM Control Delay (s) 30.2 8.86 - - 8.402 - - 33.1 22.9
HCM Lane LOS D A A D C
HCM 95th %tile Q(veh) 1.338 0.361 - - 0.158 - - 0.483 1.893

Notes
~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 Signalized Intersection Summary
4: Casey's/Maynard Way & 11th Street 7/22/2013

AM Peak Hour  6/24/2013 Existing Cross Section w Signal Synchro 8 Report
Wiles Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 61 377 3 44 281 18 7 4 29 29 15 120
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow veh/h/ln 190.0 186.8 190.0 190.0 187.6 190.0 190.0 190.0 190.0 190.0 190.0 190.0
Lanes 0 2 0 0 2 0 0 1 0 1 1 0
Cap, veh/h 205 1303 23 227 1148 140 203 71 282 532 47 333
Arrive On Green 0.41 0.41 0.41 0.41 0.41 0.41 0.23 0.23 0.23 0.23 0.23 0.23
Sat Flow, veh/h 495 3153 54 549 2778 338 100 307 1221 1369 205 1441
Grp Volume(v), veh/h 298 0 273 215 0 194 64 0 0 44 0 193
Grp Sat Flow(s),veh/h/ln 1844 0 1859 1848 0 1816 1627 0 0 1369 0 1646
Q Serve(g_s), s 2.5 0.0 2.3 1.7 0.0 1.6 0.0 0.0 0.0 0.6 0.0 2.3
Cycle Q Clear(g_c), s 2.5 0.0 2.3 1.7 0.0 1.6 0.7 0.0 0.0 2.3 0.0 2.3
Prop In Lane 0.27 0.03 0.30 0.19 0.12 0.75 1.00 0.88
Lane Grp Cap(c), veh/h 762 0 768 764 0 751 556 0 0 532 0 381
V/C Ratio(X) 0.39 0.00 0.36 0.28 0.00 0.26 0.12 0.00 0.00 0.08 0.00 0.51
Avail Cap(c_a), veh/h 1475 0 1487 1479 0 1453 1454 0 0 581 0 439
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 4.6 0.0 4.5 4.4 0.0 4.3 6.9 0.0 0.0 8.3 0.0 7.5
Incr Delay (d2), s/veh 0.3 0.0 0.3 0.2 0.0 0.2 0.1 0.0 0.0 0.1 0.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q (50%), veh/ln 0.5 0.0 0.4 0.3 0.0 0.3 0.2 0.0 0.0 0.2 0.0 0.8
Lane Grp Delay (d), s/veh 4.9 0.0 4.8 4.6 0.0 4.5 7.0 0.0 0.0 8.4 0.0 8.6
Lane Grp LOS A A A A A A A
Approach Vol, veh/h 571 409 64 237
Approach Delay, s/veh 4.9 4.6 7.0 8.5
Approach LOS A A A A

Timer
Assigned Phs 4 8 2 6
Phs Duration (G+Y+Rc), s 13.3 13.3 8.9 8.9
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 18.0 18.0 18.0 6.0
Max Q Clear Time (g_c+I1), s 4.5 3.7 2.7 4.3
Green Ext Time (p_c), s 4.8 5.0 1.5 0.3

Intersection Summary
HCM 2010 Ctrl Delay 5.6
HCM 2010 LOS A

Notes



HCM 2010 Signalized Intersection Summary
4: Casey's/Maynard Way & 11th Street 7/22/2013

PM Peak Hour  6/24/2013 Existin Cross Section w/ Signal Synchro 8 Report
Wiles Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 81 433 5 49 397 57 18 4 23 28 13 76
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow veh/h/ln 190.0 188.5 190.0 190.0 187.2 190.0 190.0 190.0 190.0 190.0 184.3 190.0
Lanes 0 2 0 0 2 0 0 1 0 1 1 0
Cap, veh/h 315 1326 37 149 1218 267 301 89 154 502 76 261
Arrive On Green 0.45 0.45 0.45 0.45 0.45 0.45 0.21 0.21 0.21 0.21 0.21 0.21
Sat Flow, veh/h 697 2941 82 330 2700 592 407 428 741 1389 366 1255
Grp Volume(v), veh/h 297 0 273 314 0 275 68 0 0 32 0 124
Grp Sat Flow(s),veh/h/ln 1850 0 1871 1855 0 1767 1576 0 0 1389 0 1621
Q Serve(g_s), s 2.5 0.0 2.2 2.6 0.0 2.4 0.0 0.0 0.0 0.5 0.0 1.5
Cycle Q Clear(g_c), s 2.5 0.0 2.2 2.6 0.0 2.4 0.7 0.0 0.0 2.1 0.0 1.5
Prop In Lane 0.38 0.04 0.18 0.34 0.41 0.47 1.00 0.77
Lane Grp Cap(c), veh/h 834 0 844 837 0 797 545 0 0 502 0 338
V/C Ratio(X) 0.36 0.00 0.32 0.38 0.00 0.34 0.12 0.00 0.00 0.06 0.00 0.37
Avail Cap(c_a), veh/h 1498 0 1514 1502 0 1431 1501 0 0 1396 0 1382
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 4.2 0.0 4.1 4.3 0.0 4.2 7.7 0.0 0.0 8.9 0.0 8.0
Incr Delay (d2), s/veh 0.3 0.0 0.2 0.3 0.0 0.3 0.1 0.0 0.0 0.1 0.0 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q (50%), veh/ln 0.4 0.0 0.4 0.4 0.0 0.4 0.2 0.0 0.0 0.1 0.0 0.5
Lane Grp Delay (d), s/veh 4.5 0.0 4.4 4.5 0.0 4.4 7.8 0.0 0.0 8.9 0.0 8.6
Lane Grp LOS A A A A A A A
Approach Vol, veh/h 570 589 68 156
Approach Delay, s/veh 4.4 4.5 7.8 8.7
Approach LOS A A A A

Timer
Assigned Phs 4 8 2 6
Phs Duration (G+Y+Rc), s 14.6 14.6 9.0 9.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 19.0 19.0 20.0 20.0
Max Q Clear Time (g_c+I1), s 4.5 4.6 2.7 4.1
Green Ext Time (p_c), s 6.0 6.0 1.1 1.1

Intersection Summary
HCM 2010 Ctrl Delay 5.1
HCM 2010 LOS A

Notes



HCM 2010 Signalized Intersection Summary
4: Casey's/Maynard Way & 11th Street 7/22/2013

AM Peak Hour   3 Lane w Signal Synchro 8 Report
Wiles Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 61 377 3 44 281 18 7 4 29 29 15 120
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow veh/h/ln 190.0 186.3 190.0 190.0 187.2 190.0 190.0 190.0 190.0 190.0 190.0 190.0
Lanes 1 1 0 1 1 0 0 1 0 1 1 0
Cap, veh/h 832 840 14 832 757 88 177 74 286 554 48 337
Arrive On Green 0.46 0.46 0.46 0.46 0.46 0.46 0.23 0.23 0.23 0.23 0.23 0.23
Sat Flow, veh/h 1810 1828 30 1810 1646 192 91 317 1224 1369 205 1441
Grp Volume(v), veh/h 80 0 491 64 0 345 64 0 0 44 0 193
Grp Sat Flow(s),veh/h/ln 1810 0 1858 1810 0 1838 1632 0 0 1369 0 1646
Q Serve(g_s), s 0.7 0.0 5.1 0.5 0.0 3.3 0.0 0.0 0.0 0.7 0.0 2.7
Cycle Q Clear(g_c), s 0.7 0.0 5.1 0.5 0.0 3.3 0.8 0.0 0.0 1.5 0.0 2.7
Prop In Lane 1.00 0.02 1.00 0.10 0.12 0.75 1.00 0.88
Lane Grp Cap(c), veh/h 832 0 854 832 0 845 536 0 0 554 0 384
V/C Ratio(X) 0.10 0.00 0.57 0.08 0.00 0.41 0.12 0.00 0.00 0.08 0.00 0.50
Avail Cap(c_a), veh/h 1527 0 1568 1249 0 1269 1257 0 0 1180 0 1136
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 4.0 0.0 5.2 3.9 0.0 4.7 8.0 0.0 0.0 8.6 0.0 8.7
Incr Delay (d2), s/veh 0.0 0.0 0.6 0.0 0.0 0.3 0.1 0.0 0.0 0.1 0.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q (50%), veh/ln 0.1 0.0 1.2 0.1 0.0 0.7 0.2 0.0 0.0 0.2 0.0 0.9
Lane Grp Delay (d), s/veh 4.0 0.0 5.8 4.0 0.0 5.0 8.1 0.0 0.0 8.6 0.0 9.7
Lane Grp LOS A A A A A A A
Approach Vol, veh/h 571 409 64 237
Approach Delay, s/veh 5.5 4.8 8.1 9.5
Approach LOS A A A A

Timer
Assigned Phs 4 8 2 6
Phs Duration (G+Y+Rc), s 16.0 16.0 10.1 10.1
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 22.0 18.0 18.0 18.0
Max Q Clear Time (g_c+I1), s 7.1 5.3 2.8 4.7
Green Ext Time (p_c), s 4.9 4.6 1.5 1.4

Intersection Summary
HCM 2010 Ctrl Delay 6.2
HCM 2010 LOS A

Notes



HCM 2010 Signalized Intersection Summary
4: Casey's/Maynard Way & 11th Street 7/22/2013

PM Peak Hour   3 Lane w Signal Synchro 8 Report
Wiles Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 81 433 5 49 397 57 18 4 23 28 13 76
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow veh/h/ln 190.0 188.2 190.0 190.0 186.9 190.0 190.0 190.0 190.0 190.0 184.3 190.0
Lanes 1 1 0 1 1 0 0 1 0 1 1 0
Cap, veh/h 916 923 25 916 759 158 266 84 142 442 71 245
Arrive On Green 0.51 0.51 0.51 0.51 0.51 0.51 0.20 0.20 0.20 0.20 0.20 0.20
Sat Flow, veh/h 1810 1824 49 1810 1501 313 390 430 729 1389 366 1255
Grp Volume(v), veh/h 112 0 458 56 0 533 68 0 0 32 0 124
Grp Sat Flow(s),veh/h/ln 1810 0 1873 1810 0 1814 1550 0 0 1389 0 1621
Q Serve(g_s), s 0.9 0.0 4.3 0.4 0.0 5.5 0.0 0.0 0.0 0.6 0.0 1.8
Cycle Q Clear(g_c), s 0.9 0.0 4.3 0.4 0.0 5.5 1.9 0.0 0.0 2.4 0.0 1.8
Prop In Lane 1.00 0.03 1.00 0.17 0.41 0.47 1.00 0.77
Lane Grp Cap(c), veh/h 916 0 948 916 0 918 492 0 0 442 0 317
V/C Ratio(X) 0.12 0.00 0.48 0.06 0.00 0.58 0.14 0.00 0.00 0.07 0.00 0.39
Avail Cap(c_a), veh/h 1419 0 1469 1554 0 1558 1257 0 0 1156 0 1151
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 3.5 0.0 4.3 3.4 0.0 4.6 9.0 0.0 0.0 10.5 0.0 9.4
Incr Delay (d2), s/veh 0.1 0.0 0.4 0.0 0.0 0.6 0.1 0.0 0.0 0.1 0.0 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile Back of Q (50%), veh/ln 0.2 0.0 0.9 0.1 0.0 1.2 0.3 0.0 0.0 0.2 0.0 0.6
Lane Grp Delay (d), s/veh 3.5 0.0 4.7 3.4 0.0 5.2 9.1 0.0 0.0 10.6 0.0 10.2
Lane Grp LOS A A A A A B B
Approach Vol, veh/h 570 589 68 156
Approach Delay, s/veh 4.5 5.0 9.1 10.3
Approach LOS A A A B

Timer
Assigned Phs 4 8 2 6
Phs Duration (G+Y+Rc), s 17.6 17.6 9.4 9.4
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 21.0 23.0 19.0 19.0
Max Q Clear Time (g_c+I1), s 6.3 7.5 3.9 4.4
Green Ext Time (p_c), s 6.0 6.1 1.0 1.0

Intersection Summary
HCM 2010 Ctrl Delay 5.6
HCM 2010 LOS A

Notes



HR Green, Inc.  DeWitt, Iowa TEAP 
September 26, 2013 – FINAL REPORT 11th Street & Maynard Way Intersection Safety Study 

 E    

Appendix E – Traffic Signal Warrant Analysis Results 



Location: City of DeWitt, IA 
Intersection: 11th Street & Maynard Way
Project #  40120022.04 Page 1 of 4

COUNTY: CLINTON WARRANTS MET
PREPARED BY: TYLER WILES WARRANTS NOT MET
DATE: 85th %ILE SPEED

Meets

Warrant 1 - Eight Hour Vehicular Volume (See Page 3)
Condition A 
Condition B

Warrant 2 - Four Hour Vehicular Volume (See Page 2)

70% of Warrant if 85th %ile >40 MPH or Pop. <10,000

Warrant 3 - Peak Hour (See Figures 4C-3 and 4C-4 on Page 2)

70% of Warrant if 85th %ile >40 MPH or Pop. <10,000

Warrant 4 - Pedestrian Volume

Warrant 5 - School Crossing

Warrant 6 - Coordinated Signal System

Warrant 7 - Crash Experience

Warrant 8 - Roadway Network

Warrant 9 - Intersection Near Railroad Crossing

70%

70%

N/A NO

<40

100%

N/A YES

N/A

NO

YES

NO NO

7

N/A

N/A

N/A NO

NO

NO

YES

Signal Warrant Analysis

2

100%

70%

Jul-13

NO

WARRANTS

100% N/A 70% NO
100% N/A

NO

YES

NO



Signal Warrant Analysis

Location: City of DeWitt, IA 
Intersection: 11th Street & Maynard Way
Project #  40120022.04 Page 2 of 4

COUNTY CLINTON WARRANTS MET
PREPARED BY TYLER WILES WARRANTS NOT MET
DATE 85th %ILE SPEED <40

Time

Main Street Side Street

(0)

501

Major App.

301

7

PEAK HOUR VOLUME WARRANT

574

FOUR HOUR VOLUME WARRANT

2055 1961 (4016)

6PM (0)

7PM

(1012) 104

5PM 482 468 (950) 122

4PM 511

3PM 368 376 (744) 96

2PM

2

(0)

WB Total

Jul-13

TRAFFIC VOLUMES

6AM

EB

318 (619)

(0)

7AM 376 315 (691) 138

(0)
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Location: City of DeWitt, IA 
Intersection: 11th Street & Maynard Way
Project #  40120022.04 Page 3 of 4

COUNTY WARRANTS MET
PREPARED BY WARRANTS NOT MET
DATE 85th %ILE SPEED

CLINTON

Signal Warrant Analysis

WARRANT 1 - CONDITION B

2

Jul-13

WARRANT 1 - CONDITION A

TYLER WILES 7
<40



Location: City of DeWitt, IA 
Intersection: 11th Street & Maynard Way
Project #  40120022.04 Page 4 of 4

COUNTY WARRANTS MET
PREPARED BY WARRANTS NOT MET
DATE 85th %ILE SPEED

*See attached capacity Analysis

<40Jul-13

Turning movement counts collected by the City of DeWitt in May and June of 2013 at the intersection were used for the 
traffic signal warrant analysis.  

2CLINTON
7TYLER WILES

NOTES

RECOMMENDATION

The analysis indicates that a traffic signal is warranted by two of the nine MUTCD warrants.

Specific warrant notes include:
• Warrant 1 (Eight Hour Vehicle):  The City of DeWitt collected turning movement counts include five of the eight 
necessary hours.  The data of the collected five hours confirm that traffic volumes do not satisfy Warrant 1 volume criteria 
for either Condition A or Condition B.
• Warrant 2 (Four Hour Vehicle):  The City of DeWitt collected turning movement counts include four of the four 
necessary hours.  The data of the collected four hours confirm that traffic volumes satisfy Warrant 2 volume criteria.
• Warrant 3 (Peak Hour Vehicle):  The City of DeWitt collected turning movement counts include AM peak hour and PM 
peak hour data.  The 4-5PM hour data confirm that traffic volumes satisfy Warrant 3 volume criteria.
• Warrant 4 (Pedestrian):  Based on traffic volumes at this location, Warrant 4 would require at least 75 pedestrians per 
hour for four different hours or greater than 93 pedestrians in a peak hour.  Pedestrian volumes were counted for five 
hours combined between the AM and PM peak hours.  The necessary pedestrian volumes did not satisfy Warrant 4 
volume criteria.
• Warrant 5 (School Crossing):  Warrant 5 would require at least 25 pedestrians per hour during the highest crossing 
hour.  Pedestrian volumes were counted for five hours combined between the AM and PM peak hours.  The necessary 
pedestrian volumes did not satisfy Warrant 5 volume criteria.

Signal Warrant Analysis



HR Green, Inc.  DeWitt, Iowa TEAP 
September 26, 2013 – FINAL REPORT 11th Street & Maynard Way Intersection Safety Study 

 F    

Appendix F – Additional Information on the Access Management Manual  



TR NEW
S 228 SEPTEMBER–OCTOBER 2003

39

The author is Program
Director, Planning and
Corridor Management,
Center for Urban
Transportation Research,
University of South
Florida, Tampa. She is a
member of the TRB
Committee on Access
Management.

With growing congestion and traffic
demand, the need for effective
corridor management strategies is
greater than ever. These strategies

include access management, which involves the
systematic control of the location, spacing, design,
and operation of driveways, median openings,
interchanges, and street connections, as well as
median and auxiliary lane treatments and the spac-
ing of traffic signals. 

Agencies are updating or expanding access man-
agement activities to realize a variety of benefits:

◆ Preserving or improving public safety,
◆ Extending the life of major roadways,
◆ Reducing traffic congestion and delay,
◆ Supporting alternative transportation modes,

and
◆ Improving the appearance and quality of the

built environment. 

In the past few decades, substantial research has
advanced the state of the practice. This research,
combined with new agency policies, plans, and pro-
grams, has provided insights into the impacts of
access management techniques, has identified best
practices, and has produced guidelines. The infor-
mation, however, is dispersed across a variety of
sources, making it difficult for practitioners to
locate, evaluate, and apply.

In 1996, the TRB Committee on Access Man-
agement initiated a project to compile the best
information on the subject into a single, compre-
hensive resource documenting the state of the art.
The Access Management Manual, published by TRB
in May, is the culmination of this multiyear effort.
The manual was prepared by the Center for Urban
Transportation Research at the University of South
Florida, with oversight and assistance from the
committee and its subcommittees. The Federal

Access Management Manual
TRB Committee Documents the State of the Art  

K R I S T I N E  M . W I L L I A M S

N E W  T R B R E P O R T

Aesthetics with access management and without (inset).

Why Is Access Management
Necessary?
Failure to manage access is associated with the
following adverse social, economic, and environ-
mental impacts:

◆ Increased numbers of vehicle crashes;
◆ More collisions involving pedestrians and

cyclists;
◆ Accelerated reduction in roadway efficiency;
◆ Unsightly commercial strip development;
◆ Degradation of scenic landscapes;
◆ More cut-through traffic in residential areas,

because arterials are overburdened;
◆ Homes and businesses adversely affected by

the widening of roads; and
◆ Increased commuting time, fuel consumption,

and vehicle emissions, as driveways and traffic sig-
nals intensify congestion and delay along major
roads.
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Highway Administration provided funding for the
project, and the Florida Department of Transporta-
tion served as project manager. 

Practitioners and Stakeholders
Access management has many dimensions, cutting
across jurisdictions, organizational lines, and pro-
fessions. A goal of the project, therefore, was to
provide information for a diverse audience.

The primary audience is the practitioner engaged
in access management with a state transportation
agency, local government, or metropolitan planning
organization (MPO), or as a consultant in planning,
engineering, or urban design. The manual offers
practical information about the development and
implementation of programs, including corridor
access management plans, codes, and access design. 

Another key audience consists of stakeholders,
such as developers, elected and appointed officials,
attorneys, and neighborhood groups involved in or
affected by access management actions. The man-
ual provides information to help stakeholders
understand and evaluate proposed access manage-
ment actions and potential alternatives. Educational
information covers principles of access manage-
ment, the impacts of access management tech-
niques, regulatory best practices, right-of-way and
legal considerations, and effective access design.

Techniques and Guidance
The Access Management Manual presents tech-
niques for implementation, as well as guidance on
how to develop and administer effective access
management programs. The manual addresses a

variety of circumstances that state, regional, and
local agencies may encounter. The chapters offer
practical information that draws on the knowledge
of the many experienced practitioners who partic-
ipated in development of the manual. 

In particular, the manual presents detailed infor-
mation on

◆ Principles and effects of access management;
◆ Steps in developing an access management

program or corridor access management plan;
◆ Access management techniques and their

potential advantages, disadvantages, and applica-
tions, with examples;

◆ How to develop and assign access categories
to roadways;

◆ The role of states, MPOs, and local govern-
ments;

◆ The interrelationship with land development
and how to address access management in the con-
text of comprehensive planning and land develop-
ment regulation;

◆ The rationale for spacing standards and how
to choose appropriate standards for connections,
signals, corner clearance at intersections, and inter-
change areas;

◆ Information on the location and design of
access features, such as driveways, medians, auxil-
iary lanes, and service roads (Figure 1);

◆ When to choose a median instead of a con-
tinuous two-way left-turn lane;

◆ Case examples of agency policies, plans, prac-
tices, and programs;

◆ State statute and regulatory prototypes;
◆ The permitting and administrative processes

and how to handle deviations from standards;
◆ How to work with the public on access man-

agement issues; and
◆ Legal considerations that guide program

development and implementation. 

Updating and Advancing
The manual is part of an ongoing effort by the TRB
Committee on Access Management to disseminate
useful, high-quality information on the state of the
art. Plans are under way to promote access man-
agement research and to identify best practices; case
studies and field studies are being encouraged. 

Other initiatives look to integrate access man-
agement into traditional transportation processes
and programs. The committee plans to update the
manual regularly, to incorporate the latest research
findings and agency experiences.

The Access Management
Manual is available in print
and in CD-ROM from TRB
[www.TRB.org/trb/
bookstore/ or call 202-
339-3213; book, $80 ($60,
affiliates); CD-ROM, $60
($45, affiliates); book and
CD-ROM, $100 ($75,
affiliates)].

1 Introduction and Concepts 
2 Effects of Access Management
3 Developing a State Access 

Management Program
4 Local and Regional Programs
5 Roadway Classification and

Access Categories
6 Corridor Access Management

Plans
7 Land Development and Access
8 Access Location
9 Access Spacing
10 Access Design
11 Medians and Continuous 

Two-Way Left-Turn Lanes

12 Access Permitting
13 Internal and Intergovernmental

Coordination
14 Public Involvement in Access

Management
15 Right-of-Way and Legal 

Considerations
Appendix A: Access Management

Techniques
Appendix B: Case Examples of

Access Categories
Appendix C: Access Management

Statute Prototypes and 
Regulatory Elements 

Appendix D: Glossary

Access Management Manual Table of Contents 
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Appendix G – Benefit/Cost Analysis Results 



Intersection or Spot Benefit / Cost Safety Analysis Rev. 7/10

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Aug 2, 2013

Intersection:

Improvement

Proposed Improvement(s):

150,000$   Estimated Improvement Cost, EC 15       Est. Improvement Life, years, Y

Other Annual Cost (after initial year), AC 33       Crash Reduction Factor (integer), CRF

-$           Present Value Other Annual Costs, OC 4.0% Discount Rate (time value of $), INT

Present Value Cost, COST = EC + OC

Traffic Volume Data

Source: 2010 Date of traffic count

Daily Entering Vehicles by Approach (or AADT / 2)

1,075 Current Annual Entering Veh., AEV = DEV * 365

2,550 2,550 veh / day, Final Year DEV, FDEV

MEV, Total Million Entering Veh. Over
   life of Project, TMEV

Projected Traffic Growth (0%-10%), G

6,175         Current Daily Entering Vehicles, DEV

Crash Data

2008 First full year --> 2012 Last full year 5.0 years, Time Period, T

Additional months values as of Dec. 2007

0 Fatal Crashes 0 Fatalities @ $3,500,000 -$                 

0 Major Injuries @ $240,000 -$                 

6 Injury Crashes 3 Minor Injuries @ $48,000 144,000$         

4 Possible Injuries @ $25,000 100,000$         
15 Property Damage Only (assumed cost per crash) $2,700 -$                 

-OR-   enter all Property Costs of all crashes: 98,400$           
21 Total Crashes, TA Total $ Loss, LOSS 342,400$         

4.20           Current Crashes / Year, AA = TA / T Crashes / MEV, Crash Rate, CR
16,305$     Cost per Crash, AVC = LOSS / TA   CR = TA x 10^6 / (DEV x 365 x T)

63.0           Total Expected Crashes, TECR = CR x TMEV Present Value of Avoided
1.39           Crashes Avoided First Year AAR = AA x CRF / 100   Crashes, BENEFIT

22,598$     Crash Costs Avoided in First Year, AAR x AVC
20.8           Total Avoided Crashes, TECR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $251,258 : = 1.68  : 1

Intersection Upgrades Include:  Installation of Traffic Signal

11th Street and Maynard Way

Clinton County Tyler Wiles

150,000$         

251,258$     

$150,000

1.86             

2,253,875      

33.81             

Iowa DOT 2010 Traffic Count Maps

6,175             
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Appendix H – Potential Funding Sources 
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Iowa Clean Air Attainment Program (ICAAP)  
 
Intent of program 
This program funds highway/street, transit, bicycle/pedestrian, or freight projects or programs which help 
maintain Iowa’s clean air quality by reducing transportation-related emissions.  Eligible highway/street 
projects must be on the federal-aid system, which includes all federal functional class routes except local 
and rural minor collectors. 
 

Who is eligible to request funding? 
The state, a county or a city may sponsor an application or may co-sponsor for private, non-profit 
organizations and individuals.  Transit systems may apply directly. 
 
Qualifications for funding 

� A local match of at least 20 percent is required. 
� Eligible projects will fall into one of the following categories: 

- those which reduce emissions via traffic flow improvements and provide a direct benefit to air 
quality by addressing ozone, carbon monoxide, or particulate matter PM-2.5 or PM-10 (all of 
these pollutant emissions must be addressed, and a reduction calculation must be provided by 
the applicant for all types of projects listed); 

- those which reduce vehicle miles of travel; 
- those which reduce single-occupant vehicle trips; or 
- other transportation improvement projects to improve air quality or reduce congestion. 

 

Net operating costs of new transit services are eligible for up to three years (at 80 percent federal/20 
percent local participation). 
   
Type of submittal required 
Application forms must be submitted with emission reduction calculations and supporting documentation of 
congestion reduction and/or travel reduction assumptions.  Applications are available from the DOT at 
www.iowadot.gov/forms/index.htm or at www.iowadot.gov/systems_planning/icaap.htm 
 

Requested amount – minimum/maximum 
Minimum $20,000 total project cost 
 

Application deadline 
October 1, statewide competitive application 
 

Special project requirements - Highway projects 
� Projects must be let by the DOT. 
� Federal Highway Administration (FHWA) environmental concurrence is required. 
� Right-of-way activities must comply with applicable federal and state laws. 
� Plans and specifications must be prepared by an Iowa licensed professional engineer. 
� If federal-aid dollars are used for a consulting engineer, the Federal-Aid Consultant Selection 

Process must be used. 
� DOT design criteria should be used for the appropriate road classification. 
� Approval by the DOT of plans and specifications is required. 
� Compliance with regulations regarding the following is required: 

- federal equal employment opportunity; 
- use of disadvantaged business enterprises; 
- Occupational Safety and Health Administration provisions; and 
- federal (Davis-Bacon) wage rates. 

 

 
(continued on next page) 
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For those projects on federal-aid routes, refer to FHWA form 1273, “Required Contract Provisions, 
Federal-Aid Construction Contracts,” for more information.  Materials testing, construction inspection and 
final project acceptance must be done according to DOT procedures. 
 
Special Project Requirements - Transit projects 

� Capital improvements require adherence to approved transit procurement procedures and 
equipment specifications. 

� Project candidates must be part of an approved five-year Capital Improvement Program. 
� Federally funded projects must comply with requirements regarding: 

- civil rights protections; 
- use of disadvantaged business enterprises; 
- competitive procurement; 
- bus testing; 
- pre- and post-procurement audits; and 
- drug and alcohol testing. 

 
Type of approval required 

� project evaluation committee/DOT staff recommendation, with Iowa Transportation Commission 
approval 

� inclusion of selected projects in the Statewide Transportation Improvement Program 
� Regional Planning Affiliations and Metropolitan Planning Organizations must also include selected 

projects in their respective Transportation Improvement Program 
� FHWA and FTA final approval of the STIP 
� authorization by FHWA of projects prior to proceeding with work or with advertisement of the 

project for receipt of bids 
 

Transit projects must be approved by FTA as part of either a direct or a statewide grant. 
 
Average length of time for acceptance decision 
Four months 
 
Program’s annual funding level 
Approximately $4.7 million 
 
More information/applications 
Iowa Department of Transportation 
Office of Systems Planning 
800 Lincoln Way 
Ames, Iowa 50010 
515-239-1681 
www.iowadot.gov/systems_planning/icaap.htm 

twiles
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Traffic Safety Improvement Program - Also known as “TSIP,” “Traffic Safety Funds,” “TSF,” 
or “Half-Percent” 
 
Intent of program  
The Traffic Safety Improvement Program provides funding for traffic safety improvements or studies on 
any public roads under county, city or state jurisdiction.  
 
Who is eligible to request funding?  
State, county or city  
 
Qualifications for funding  
Eligible projects will fall into one of three categories:  
� construction or improvement of traffic safety and operations at a specific site with an accident history;  
� purchase of materials for installation of new traffic control devices such as signs or signals, or 

replacement of obsolete signs or signals; or  
� transportation safety research, studies or public information initiatives such as sign inventory, work 

zone safety and accident data.  
 
Type of submittal required  
Application forms are available from the DOT or at www.iowadot.gov/tsip.htm. 
 
Application amount minimum/maximum  
Site-specific project funding cannot exceed $500,000 per project.  
 
Application deadline  
June 15 is the deadline for all types of projects.  
 
Special project requirements  
Refer to the Iowa Administrative Code, Sec. 761, Chapter 164.  
 
Type of approval required  
DOT staff, along with a city/county committee, recommends prioritization of projects to the Iowa 
Transportation Commission, which then approves funding of specific projects.  
� Site-specific projects are evaluated by benefit/cost ratio analysis and other criteria.  
� Funding for traffic control devices is awarded on the basis of safety benefits of eligible applications, 

the annual funding level and other criteria.  
� Funding for research, studies and public information initiatives is awarded on the basis of safety 

research needs, impact on safety, the annual funding level, and other criteria.  
 
Average length of time for acceptance decision  
Applications due: June 15 
Iowa Transportation Commission decision: usually by December 
Funding available: July 1 (Funds may be available sooner for special cases.) 
 
Program’s annual funding level  
The program’s annual funding level is one-half percent of Iowa’s Road Use Tax Fund (approximately $5.4 
million per year). Total funding for all traffic control device projects cannot exceed $500,000 annually. 
Total funding for all research studies and public information initiatives cannot exceed $500,000 annually.  
 
More information/applications  
Iowa Department of Transportation 
Office of Traffic and Safety 
800 Lincoln Way 
Ames, Iowa 50010  
515-239-1267  

twiles
Text Box
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PROJECT DESCRIPTION 

The intersection of 11th Street, Maynard Way and Casey’s business driveway experiences both operational 

problems and a high crash rate. In an attempt to identify solutions, the City of DeWitt, in cooperation with the 

Iowa DOT utilized TEAP funding resulting in a report dated September 26th, 2013. The report outlined potential 

solutions for mitigating the relatively high crash rate at the Maynard Way & 11th Street intersection.  Having 

deliberated and explored the potential solutions offered in the report, the City has asked IIW, P.C. to evaluate 

other potential solutions including various lane configurations and traffic signals. IIW, P.C. also investigated 

funding of the proposed improvements through the Iowa DOT Traffic Safety Improvement Program (TSIP). 

The 2013 report suggested the following recommendations: 

Short Term: 

A. Remove/modify sight distance obstruction located in the southwest quadrant. 

B. Install “DO NOT BLOCK INTERSECTION” regulatory sign. 

C. Monitor installation of “DO NOT BLOCK INTERSECTION” pavement markings. 

D. Convert 11th Street from a 4-lane cross section facility to a 3-lane cross section in combination with item 

E. 

E. Install a split-phased traffic signal. 

Long Term: 

A. Realign the south leg of the intersection. 

B. Implement access management along 11th Street corridor. 

Short Term items A, B, & C have been implemented; however, crashes and motorists complaints continue to 

occur.  The “Do Not Block Intersection” pavement markings were installed in the fall of 2012. The sign was 

installed sometime after the pavement markings. 

This report further explores the traffic signal option, with and without changing the cross section from a 4-lane 

facility to a 3-lane or 5-lane facility. 

EXISTING CONDITIONS 

11th Street (old Highway 30) is an east-west 4-lane facility, with two eastbound and two westbound lanes, 

through DeWitt and is classified as a major collector on federal functional classification maps. 11th Street, in the 

area of Maynard Way, is 45 feet wide with curbs on both sides. There are sidewalks on the north and south side 

of 11th Street. The speed limit on 11th Street is posted at 35 mph, and traffic is free flow at the Maynard Way 

intersection. 

Maynard Way, the north leg of the intersection, is an average width of 36 feet with a posted speed limit of 25 

mph.  At the intersection, a 12 foot lane exists in the northbound direction and two 12 foot lanes are marked 

southbound for left and right turns. Although no lane is marked for through traffic, a few vehicles do travel 

through the intersection into the driveway servicing Casey’s General Store, typically from the right turn lane. 
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Maynard Way has curb and gutter on both sides. There is a sidewalk on the east side of Maynard Way. 

Maynard Way is controlled by a stop sign at 11th Street. 

The south leg of the intersection is the eastern-most of two access points to Casey’s General Store. This 36 foot 

wide 2-way driveway functions as the northbound approach on this intersection, and is skewed to the west from 

Maynard Way approximately 20 feet from centerline to centerline. Casey’s driveway does not have any traffic 

control devices or pavement markings. 

SUMMARY OF CRASH HISTORY 

Copies of crash reports from January, 2010 to Present were provided to IIW, P.C. by the City of DeWitt Police 

Department for the study intersection. There were 19 crashes reported at the intersection during that period. 

15 of the 19 reported crashes were angle or broadside type crashes, 3 were rear-end crashes, and 1 non- 

collision involving a motorcycle driver that lost control. The following is a summary of the crash history. 

By year: 

 19 Total crashes

o 2010 – 5

• 3 angle

• 2 rear-end

o 2011 – 3

• 2 angle

• 1 rear-end

o 2012 – 4

• 2 angle

• 1 broadside

• 1 non-collision

o 2013 – 3

• 1 angle

• 2 broadside

o 2014 – 4 angle

7 of the 15 angle or broadside crashes were directly attributed to another vehicle in the intersection blocking 

the view of one of the drivers involved in the crash. Also, the non-collision was attributed to another vehicle 

obstructing the view of the driver. 

Contributing Factors: 

 19 Total Crashes

o 7 angle/broadside – view obstructed by another vehicles in the intersection.

o 5 angle/broadside – failure to yield making a left turn, the narrative did not state any cause.

o 2 angle/broadside – driver blinded by morning sun.

o 1 angle – involved an ambulance traveling fast.

o 1 non-collision – motorcycle took evasive action and lost control. Driver turning left did not see

motorcycle due to another vehicle blocking view.
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o 2 rear-end – icy conditions.

o 1 rear-end – vehicle on 11th St. turning right, had to come to a complete stop due to a

pedestrian and was rear ended.

Injuries 

 0 Fatalities

 8 Injury Crashes

o The 8 crashes resulted in 5 minor injuries and 8 possible injuries.

 11 Property Damage Only

o $115,600 Property Damages for all 19 crashes

There was no apparent pattern of accidents based on time of day, or age of driver.  See Exhibit 1 - Crash 

Diagram. 

APPARENT CAUSES OF CRASHES

There appear to be 3 primary causes of a majority of the crashes. First, the geometry of the intersection can be 

confusing with the north and south legs, Maynard Way and Casey’s driveway, offset.  Second, because of the 

4-lane configuration of 11th Street, vehicles in the intersection block the view for other motorists; and third, 

there is a relatively large volume of traffic using the intersection. 

The non-typical geometrics of the intersection can be confusing. With the offset northbound and southbound 

approach, drivers may be confused as to who has the right-of-way.  The driving paths for the left turns from 11th 

Street overlap such that eastbound and westbound left turns cannot occur simultaneously. Also, northbound 

vehicles from Casey’s to Maynard Way must make a jog through the intersection since the approaches do not 

line up.  Finally, drivers on 11th Street turning onto Maynard Way or into Casey’s parking lot may not understand 

where they should stop to wait for a gap in traffic so the intersection can continue to be accessed by other 

drivers who have the right-of-way. For example, the police commented that drivers do not understand what the 

DO NOT BLOCK INTERSECTION hatch marks mean. See Exhibit 2. 

The second primary cause of crashes appears to be that vehicles stopped or traveling through the intersection 

block the view for other motorists trying to navigate the intersection. It was specifically noted in 7 of the 

accident reports that the drivers cited for failure to yield making a left turn did not see the approaching vehicle 

because of another vehicle in the intersection blocking their view. See Exhibit 3 & 4. 

And the third cause of crashes appears to be the relatively large volume of traffic on 11th Street reduces the 

opportunity of vehicles on Maynard Way or Casey’s driveway to enter 11th Street. Currently, the North and 

South legs of the intersection operate at a level of service of ‘D’ and ‘F’ respectively. Drivers become impatient 

and take more chances. The intersection delay is calculated by using the Highway Capacity Manual (HCM). It is 

the estimated average delay that motorists will experience. According to the HCM, a delay of 0-10 seconds is 

equivalent to a level of service (LOS) ‘A’, 11-20 seconds is ‘B’, 21-35 seconds is ‘C’, 36-55 seconds is ‘D’, 55-80 

seconds is ‘E’, and 81 seconds or more delay is ‘F’. Level of service ‘A’ is free flow traffic and level of service ‘E’ & 

‘F’ are typically unacceptable and improvements are needed. 
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PRACTICAL OPTIONS 

When properly used, traffic control signals are valuable devices for the control of vehicular and pedestrian 

traffic.  They assign the right-of-way to the various traffic movements and therefore greatly influence traffic 

flow. They also reduce the frequency of angle collisions, but may increase the frequency of rear-end crashes. 

There are 9 traffic signal warrants listed in the Manual on Uniform Traffic Control Devices, (MUTCD). While a 

traffic signal should not be installed unless one or more of the warrants are met, the satisfaction of a traffic 

signal warrant does not require the installation of a traffic signal. 

An analysis by HR Green in 2013 of the intersection of 11th Street and Maynard Way shows that 2 of the 9 signal 

warrants were met, Warrant 2-4 Hour Vehicular Volume and Warrant 3 - Peak Hour.  With the addition of Kwik 

Star at the intersection since those counts were taken, it can be assumed that the traffic volumes within the 

intersection have increased, and those 2 traffic signal warrants will still be met. 

Another consideration when evaluating the practical options is agricultural traffic.  11th Street is the only viable 

route for agricultural traffic to get from the west side of town to the east side of town, since slow moving 

equipment is prohibited from using US 30 and US 61 around DeWitt. 

With the installation of a traffic signal, pedestrian traffic should be a consideration. Traffic counts showed some 

pedestrians using the intersection, and it can be assumed that more will cross at this location with a traffic signal 

installed. P.M. traffic counts have 12 pedestrians crossing Casey’s driveway, 2 pedestrians crossing Maynard 

Way approach, and 2 pedestrians crossing 11th Street on the east side of the intersection, between 3:00 P.M.  

and 6:00 P.M. Each option below will assume that pedestrian signals will be installed as part of the traffic signal; 

however, without a topographic survey of this area, it is difficult to determine if pedestrian crossings can be 

constructed to meet ADA requirements. 

The benefit/cost ratio used in each option below is from the Iowa DOT TSIP funding instructions. The cost 

involves the construction cost of the solution, and other annual costs, i.e. cost of operating and maintaining a 

traffic signal, over the estimated service life. For the purpose of a life-cycle analysis, the estimated service life of 

a traffic signal is 15 years. 

The benefit is derived by evaluating the costs of crashes over a specific time frame and using a crash reduction 

factor to try to determine the number of crashes avoided by implementing the improvement. The crash 

reduction factor is dependent on the type of improvement and changes with each option below.  A higher crash 

reduction factor indicates that more crashes will be reduced, and the benefit side of the ratio will increase. 

However, as the crash reduction factor goes up, the cost of the improvement will generally rise also. 

The cycle length shown for each option is the estimated maximum time it will take for the traffic signal to cycle 

through green, yellow, and red for each approach.  The cycle length will be less if traffic volumes are low. It is 

assumed that there will be vehicle detection on each intersection approach leg, which means the green 

indication for any approach will only be activated if a vehicle is present, and the length of time the signal stays 

green will depend on the number of vehicles present. 
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The preliminary construction cost estimate is only an estimate. Without a topographic survey, assumptions were 

made regarding right-of-way, underground utilities, etc. Also, bid prices were estimated based on previous 

projects, but may differ from future projects. TSIP funding covers construction cost up to $500,000; however, 

engineering and design costs are the responsibility of the municipality.  That cost is estimated as Unfunded 

Additional Cost below and includes approximate cost for design, survey, construction staking and construction 

inspection. 

Option #1

Install a traffic signal at the intersection of 11th Street and Maynard Way with a separate phase for each 

approach. This is referred to as a 4-phase option.  When each approach would have a green indication, the 

other 3 approaches would have a red indication. See Exhibit 5. 

 Pros

o Would address all angle collisions occurring at the intersection.

o Would not involve any geometric changes at the intersection, so it would be less costly

than other options.

o 11th Street would continue to have 2 through lanes in each direction which would not

restrict agricultural traffic.

o A traffic signal will provide a pedestrian crossing of 11h Street.

 Cons

o By allowing only one approach to go at a time, vehicle delay (average length of time a

motorist waits at a red light) would be higher than some other options.

o At least one direction on 11th Street will always be stopped.

o Would not improve the offset geometry of the north/south leg.

 Cost

o Preliminary Construction Cost Estimate is $184,700. Unfunded Additional Cost is

$61,500.

o Crash reduction factor is 34.4.

o Benefit/Cost Ratio is 2.81 (A benefit/cost ratio of 1.8 has been funded by TSIP in the

past).

 Intersection Level of Service

o 85 second cycle length for the traffic signal.

o Intersection Delay 28.3 seconds.

o Level of Service C.

Option #2

Install traffic signal at the intersection of 11th Street and Maynard Way, and widen Casey’s driveway to better 

align with Maynard Way. With Casey’s driveway and Maynard Way aligned, both northbound and southbound 

traffic could have a green light at the same time, and share green time, thereby reducing delay compared to 

Option 1. This would be a 3 phase traffic signal. See Exhibit 6. 
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 Pros

o Would address all angle collisions occurring at the intersection.

o 3 traffic signal phases, resulting in less time waiting at a red light.

o 11th Street would continue to have 2 through lanes in each direction, which would not

restrict agricultural traffic.

o A traffic signal will provide a pedestrian crossing of 11h Street.

 Cons

o Geometric improvements are more costly than some options.

o At least one direction on 11th Street will always be stopped.

 Cost

o Preliminary Construction Cost Estimate is $199,600, Unfunded Additional Cost is

$63,000.

o Crash reduction factor is 34.4.

o Benefit/Cost Ratio is 2.62 (A benefit/cost ratio of 1.8 has been funded by TSIP in the

past).

 Intersection Level of Service

o 65 second cycle length for the traffic signal.

o Intersection Delay 18.1 seconds.

o Level of Service B.

Option #3

Install a traffic signal at the intersection of 11th Street and Maynard Way and adjust pavement markings on 11th 

Street to have a 3 lane cross section, 1 through lane, and 1 left turn lane in each direction.  Prior to the 

intersection, the middle lane would be a Two-way Left Turn Lane (TWLTL). Changing from a 4 lane cross section 

to a 3 lane cross section is referred to by the Federal Highway Administration (FHWA) as a Road Diet. See 

Exhibit 7. 

According to the FHWA, there is strong research that shows Road Diets promote safety by reducing vehicle 

speeds and reducing vehicle conflicts. Studies indicate a 19 to 47 percent reduction in overall crashes when a 

Road Diet is installed on a previously 4 lane undivided facility. On a 4 lane undivided road, vehicle speeds can 

vary between travel lanes, and drivers frequently slow or change lanes due to slower or stopped vehicles. 

Drivers may also weave in and out of traffic lanes at high speeds. In contrast, on 3 lane roads with TWLTL’s, the 

vehicle speed differential is limited by the speed of the lead vehicle in the through lane, and though vehicles are 

separated from left turning vehicles. 

Also, there is better visibility for left turning traffic. Currently, vehicles on 11th Street turning left have to yield to 

two lanes of traffic, and their view of oncoming traffic in the outside lane may be obscured by vehicles in the 

inside lane. For Option 3, the left turn lanes are opposite each other allowing left turning motorists to better see 

approaching traffic in the oncoming thru lane. Thus Road Diets can reduce the vehicle speed differential and 

vehicle interactions, which can reduce the number and severity of vehicle-to-vehicle crashes. 
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An option that may be included with a Road Diet is bike lanes. 11th street is currently 44’ wide from face of curb 

to face of curb, with (4) 11’ lanes. With a TWLTL, a possible configuration is a 5’ bike lane, 11’ travel lane, 12’ 

two-way left turn lane, 11’ travel lane, and 5’ bike lane for a total of 44’.  The beginning and ending of the TWLTL 

along 11th Street would be evaluated and a recommendation given to the Council if this option is chosen. 

 Pros

o Would address all angle collisions occurring at the intersection and at other driveways

and intersections within the 3 lane section.

o Could accommodate a bicycle lane in each direction.

o According to FHWA, could improve safety along 11th Street corridor, not just at the

Maynard Way intersection.

o A traffic signal will provide a pedestrian crossing of 11th Street.

 Cons

o By putting all through traffic into one lane, would have to give through traffic a longer

green time than if 2 through lanes, thus increasing delay.

o Very dependent on driver behavior. If drivers are not familiar with a TWLTL, may cause

problems elsewhere along the corridor.

o Unsure of impact to agricultural traffic. With bicycle lane, ag traffic would have 16’,

without impacting on TWLTL.

 Cost

o Preliminary Construction Cost Estimate is $224,800, Unfunded Additional Cost is

$70,000.

o Crash reduction factor is 46.7.

o Benefit/Cost Ratio is 2.98 (A benefit/cost ratio of 1.8 has been funded by TSIP in the

past).

 Intersection Level of Service

o 85 second cycle length for the traffic signal.

o Intersection Delay 31.9 seconds.

o Level of Service C.

Option #3A

By combining Option 2 & 3, the operation of the intersection will be better than Option 3 alone. By widening 

Casey’s driveway and better aligning it with Maynard Way, both north bound and south bound traffic could go 

at the same time, and share green time, thereby reducing delay compared to Option 3. 

 Combining Option 2 (Widening Casey’s driveway) with Option 3 (TWLTL)

o 60 second cycle length for the traffic signal.

o Intersection Delay 19.0 seconds.

o Intersection Level of Service B.

o Preliminary Construction Cost Estimate is $234,400. Unfunded Additional Cost is

$71,000.

o Crash reduction factor is 46.7.
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o Benefit/Cost Ratio is 2.86 (A benefit/cost ratio of 1.8 has been funded by TSIP in the

past).

Option #4

Widen the intersection by 6’ on both sides and install a traffic signal to accommodate 2 through lanes and a left 

turn lane in each direction (5 lane cross section). See Exhibit 8. 

 Pros

o Would address all angle collisions occurring at the intersection.

o Less delay at the intersection with 2 through lanes and a dedicated left turn lane.

o Intersection would appear more like a typical urban intersection and reduce confusion.

o Would not restrict agricultural traffic.

o A traffic signal will provide a pedestrian crossing of 11h Street.

 Cons

o Most costly. Would have to widen intersection for 300’ taper plus length of turn lanes

in both directions.

 Cost

o Preliminary Construction Cost Estimate is $336,300. Unfunded Additional Cost is

$107,000.

o Crash reduction factor is 52.1.

o Benefit/Cost Ratio is 2.41 (A benefit/cost ratio of 1.8 has been funded by TSIP in the

past).

 Intersection Level of Service

o 85 second cycle length for the traffic signal.

o Intersection Delay 21.2 seconds.

o Level of Service C.

Option #4A

By combining Option 2 & 4, the operation of the intersection will be better than option 4 alone. By widening 

Casey’s driveway and better aligning it with Maynard Way, both north bound and south bound traffic could go 

at the same time, and share green time, thereby reducing delay compared to Option 4. 

 Combining Option 2 (Widening Casey’s driveway with Option 4 (5 lane cross-section)

o 65 second cycle length for the traffic signal.

o Intersection Delay 13.6 seconds.

o Intersection Level of Service B.

o Preliminary Construction Cost Estimate is $338,700. Unfunded Additional Cost is

$107,000.

o Crash reduction factor is 52.1.
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o Benefit/Cost Ratio is 2.39 (A benefit/cost ratio of 1.8 has been funded by TSIP in the

past).

Summary

The following table breaks down the delay for each option by approach. The second table summarizes the 

overall results for the intersection. 

SUMMARY OF DELAY PER APPROACH 

Existing 

Conditions 

(sec,LOS) 

Option 1 

(sec,LOS) 

Option 2 

(sec,LOS) 

Option 3 

(sec,LOS) 

Option 3A 

(sec,LOS) 

Option 4 

(sec,LOS) 

Option 4A 

(sec,LOS) 

Eastbound 

11
th 

Street 

3.1, A 
26.6, C 16.7, B 31.2, C 14.1, B 19.0, B 11.5, B 

Westbound 

11
th 

Street 

0.9, A 
25.9, C 15.9, B 23.1, C 17.5, B 17.2, B 11.0, B 

Northbound 

Casey’s 

85.0, F 
28.1, C 19.4, B 30.5, C 19.8, B 27.3, C 18.6, B 

Southbound 

Maynard Way 

39.7, D 
26.5, C 20.1, C 29.2, C 20.6, C 23.6, C 19.3, B 

SUMMARY OF OVERALL INTERSECTION PER OPTION 

O
p

ti
o

n
 

Cycle 

Length 

(sec.) 

Average 

Intersection 

Delay (sec.) 

Level of 

Service of 

overall 

intersection 

Crash 

Reduction 

Factor 

Benefit, 

average 

cost of 

crashes 

avoided 

(dollars) 

Estimated 

Construction 

Cost (dollars) 

Unfunded 

Add’l 

Cost 

(dollars)* 

Benefit/

Cost 

Ratio

** 

1 85 28.3 C 34.4 551,219 184,700 61,500 2.81 

2 65 18.1 B 34.4 551,219 199,600 63,000 2.62 

3 85 31.9 C 46.7 701,130 224,800 70,000 2.98 

3

A

60 19.0 B 46.7 701,130 234,400 71,000 2.86 

4 85 21.2 C 52.1 836,443 336,300 107,000 2.41 

4

A

65 13.6 B 52.1 836,443 338,700 107,000 2.39 

* Approximate cost including Design, Survey, Construction Staking and Construction Inspection

** Cost used in ratio is Estimated Construction Cost plus other annual costs such as maintenance or operating 

expenses 
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OPTIONS CONSIDERED, BUT NOT PRACTICAL

 No Action

o Operationally, the side street approaches do not work well. Maynard Way has a delay of 39.7

seconds for southbound traffic, and Casey’s driveway has a delay of 85.0 seconds for

northbound traffic. This is a level of service of ‘D’ and ‘F’ respectively, and is typically

unacceptable.  As delays increase, drivers sometimes become impatient and take more risks.

The benefit for this option would be the dollars saved by not making any improvements. The

cost would be a societal cost of the future crashes. Currently, 3.8 crashes are occurring per

year, with an average cost of $38,000 per crash, for a total cost to society of $144,400 per year.

By implementing one of the options above, the reduction in the societal costs would cover the

cost of the improvement in a just a few years.

 Roundabout

o For a double lane roundabout, the outer edges of the circulatory roadway would be a minimum

of 150’ diameter.  Right-of-way in this area is approximately 100’, so a roundabout would greatly

infringe on private property.

 Realign Casey’s driveway without installing a traffic signal

o This would address the confusion of the offset intersection, but would not address almost half

of the crashes occurring to vehicles turning onto 11th Street from Maynard Way or Casey’s

driveway. Casey’s was approached about this option, but was not receptive to the idea.

 3 Phase Traffic Signal with Current Roadway configuration

o Without dedicated left turn lanes on 11th Street, or separate phases for Eastbound/Westbound

traffic, drivers making a left turn into Casey’s or Maynard Way would continue to yield to

oncoming traffic, the same as they do without a traffic signal. While this option would address

the crashes occurring to vehicles turning onto 11th Street from Maynard Way or Casey’s

driveway, it would not address almost half of the crashes occurring from vehicles on 11th Street

turning into Casey’s or Maynard Way.

RECOMMENDATIONS

Operationally, the intersection functions well with Option 2 or 4A because 11th Street continues to have 4- 

lane capacity and with the realignment of the North/South intersections the signal timing can be most efficient. 

Both Option 2 and 4A have a Benefit/Cost Ratio over 1.8, which has been the criteria for funding in the past. 

Option 2 is a lower cost option, but does not provide the full safety impacts (is not predicted to reduce the same 

number of crashes) as Option 4A. Option 4A provides the highest Crash Reduction Factor, which means that it is 

predicted to prevent the most crashes. By combining safety with the intersection operation, Option 4A is the 

recommended option if the funding of that level is available. If funding for Option 4A is not available, Option 2 is 

recommended. 
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TSIP REQUIREMENTS

The Traffic Safety Improvement Program (TSIP) is administered by the Iowa DOT and allocates Traffic Safety 

Funds for qualified improvements. To be considered for funding, an application has to be received by the Office 

of Traffic & Safety by August 15.  Final approval is given by mid-December, and funds are available for use on 

July 1. TSIP Program Funding Level comes from one half of one percent (0.5%) of Iowa’s Road Use Tax Fund. 

Approximately $5 million per year is available for site specific projects, such as this location in DeWitt. TSIP 

awards cannot exceed $500,000 per project and cannot be used for routine maintenance, contract 

administration, design, or construction engineering and inspection. Below, the specific application requirements 

are addressed. 

A. Application Certifications or Resolutions – Approval by the applying local government must be dated 

within the past 12 months. 

B. Narrative describing existing conditions, the proposed concept, and safety justification – A narrative 

describing existing conditions is contained in Attachment 1, and a description of the proposed concept 

and safety justification will be included after a concept is chosen. 

C. Itemized breakdown of all costs – An approximate cost of each option has been included, and the 

itemized costs will be included in the application once an option is chosen. 

D. Time Schedule – This will be developed after an option is chosen. 

E. Map – Included in Attachment 2. 

F. Color pictures of the project site – Included in Attachment 3.

G. Plan view – Included as exhibits for each option. 

H. Aerial Photograph – Included in Attachment 4.

I. Copies of Actual Investigating Officer’s Report of Motor Vehicle Accident – Obtained and will be 

submitted with application. 

J. Recent traffic volumes and/or turning movement counts – Traffic counts from 2013 were used in this 

report along with a trip generation analysis. Kwik Star has been built since the traffic counts were taken, 

so a customary method of estimating trips generated by Kwik Star was performed and those additional 

traffic volumes were added to the 2013 counts. The customary method used the Institute of 

Transportation Engineers (ITE) Trip Generation Manual for a Gasoline/Service Station with Convenience 

Market and Car Wash. Traffic count data will be submitted with the application along with a detailed 

explanation of trip generation assumptions. 
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K. Traffic Signal Layout, Phasing, and Detector Locations – Layouts and phasing are included as exhibits 

with each option. Once an option is chosen, vehicle detector locations will be established.  However, it 

is assumed that all approaches will have vehicle detectors. 

L. Benefit/Cost Ratio worksheet – Historically, funded applications have had B/C ratios of 1.8:1, or more. A 

benefit/cost ratio was developed for each option using the approximate cost developed.  Once an  

option is chosen, the benefit/cost ratio worksheet will be completed and included in the application. 
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ATTACHMENT 1

Existing Conditions

11th Street (old Highway 30) is an east-west 4-lane facility through DeWitt and is classified as a major 

collector on federal functional classification maps. 11th Street, in the area of Maynard Way, is 45 feet 

wide with curbs on both sides.  There are sidewalks on the north and south side of 11th Street. The 

speed limit on 11th Street is posted at 35 mph. 

Maynard Way is a north-south 2-lane facility, and is an average of 36 feet wide. At the intersection, a 12 

foot lane exists in the northbound direction and two 12 foot lanes are marked southbound for left and 

right turns.  Although no lane is marked for through traffic, a few vehicles do travel through the 

intersection into Casey’s General Store, typically from the right turn lane. Maynard Way has curb and 

gutter on both sides. There is a sidewalk on the east side of Maynard Way. Maynard Way is controlled 

by a stop sign. The speed limit posted on Maynard Way is 25 mph. 

On the south side of the intersection is the eastern-most of two access points to Casey’s General Store. 

This 36 foot wide two-way driveway functions as the northbound approach on this intersection, and is 

skewed to the west from Maynard Way approximately twenty feet from centerline to centerline. 

Casey’s driveway does not have any traffic control devices or pavement markings. 

Land uses at the intersection consists of trailer/camper dealership on the northwest quadrant, Kwik Star 

gas station with convenience store and car wash on the northeast quadrant, Casey’s General Store with 

gas station on the southwest quadrant, and a small office building on the southeast quadrant. 

Due to the alignment skew of Maynard Way and Casey’s General Store access, westbound vehicles 

stopped in the inside lane waiting to make a left turn into Casey’s block the view for other motorists 

trying to navigate the intersection. It was specifically noted in 7 of the accident reports that the drivers 

cited for failure to yield making a left turn did not see the approaching vehicle because of another  

vehicle in the intersection blocking their view. Therefore, a Do Not Block Intersection sign was installed 

by the City for westbound vehicles, and Do Not Block Intersection pavement markings were installed in 

the inside westbound through lane as shown on the next page. The Do Not Block Intersection pavement 

markings were installed in Fall, 2012. The sign was installed sometime after the pavement markings. 
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ATTACHMENT 2 – Location of Project     (Intersection of 11th Street & Maynard Way) 

Clinton County 

Project located in Section 13 
Township 81 North 
Range 3 East 
City of DeWitt, Iowa 
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Attachment 4 
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Rev. 5/15 

Application for TRAFFIC SAFETY FUNDS 

GENERAL INFORMATION DATE: 08/12/2015

Location / Title of Project 
Northwest Arterial and Pennsylvania Avenue Intersection 
Improvements

Applicant City of Dubuque 

Contact Person Bob Schisel Title Assitant City Engineer 

Complete Mailing Address 50 W 13th St, Dubuque, IA 52001 

       

Phone 563-589-4270 E-Mail bschiesl@cityofdubuque.org 
(Area Code) 

If more than one highway authority is involved in this project, please indicate and 
fill in the information below (use additional sheets if necessary). 

Co-Applicant(s) Iowa DOT District 6 

Contact Person Sam Shea Title District Planner 

Complete Mailing Address Iowa DOT District 6 

  5455 Kirkwood Blvd S.W., Cedar Rapids, Iowa 52404 

Phone 319-364-0235 E-Mail sam.shea@dot.iowa.gov 
(Area Code)

PLEASE COMPLETE THE FOLLOWING PROJECT INFORMATION:

Application Type  Site Specific 
  Traffic Control Device 
  Safety Study 

Funding Amount

Total Project Cost      $ 415,005.13 

Safety Funds Requested      $ 364,005.13 
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B.  NARRATIVE

Existing Conditions
The project proposed in this application will improve safety at the intersection of Northwest Arterial and 
Pennsylvania Avenue in Dubuque, Iowa.  Iowa Highway 32 (Northwest Arterial) is a five-mile long state 
highway that primarily runs north and south across the western portion of the City of Dubuque. North-
west Arterial’s northern terminus is at its intersection with US Highway 52 and its southern terminus is at 
its intersection with US Highway 20.  Pennsylvania Ave is a Minor Arterial that runs east and west across 
the City of Dubuque.  Pennsylvania Ave is a vital transportation corridor in Dubuque, as it one of three 
corridors that carry the majority east/west traffic in the city.  

Geometry of the Intersection
•	 The	intersection	of	Northwest	Arterial	and	Pennsylvania	Ave	is	a	four-way	signalized	intersection.	

•	 The	north	leg	of	Northwest	Arterial	at	the	intersection	has	one	left	turn	lane,	one	right	turn	lane	
only lanes and two through lanes.

•	 The	south	leg	of	Northwest	Arterial	at	the	intersection	has	one	left	turn	lane,	one	right	turn	lane	
only lanes and two through lanes. 

•	 The	west	leg	of	Pennsylvania	Ave	at	the	intersection	has	one	left	turn	lane,	one	right	turn	lane	
only lanes and two through lanes.

•	 The	east	leg	of	Pennsylvania	Ave	at	the	intersection	has	one	left	turn	lane,	one	through	lane	and	
one through/right turn lane.

The east leg approach of the Northwest Arterial and Pennsylvania Avenue intersection has one through 
lane,	one	left	turn	lane,	and	one	through/right	turn	lane.	The	through/right	turn	movement	to	go	north	
is a very heavy movement.  This shared through/right turn lane is favored by many drivers going west 
(through) because it leads to a major housing development 1/4 mile to the west.  Unfortunately it only 
takes one westbound vehicle queued at the light to block all free right turn movements.  Once blocked 
this lane rapidly backs up 400+ feet and beyond.  The queued vehicles block adjacent business entrances 
which lead to poor decisions and accidents.  Most of these accidents are property damage

In April 2006 HDR Engineering, Inc.(HDR) completed and Existing Conditions Analysis in 2006 and a 
Future Conditions Analysis in 2007.  The Iowa Department of Transportation commissioned both stud-
ies.  The both studies indicated that operational and safety concerns will continue to increase with the 
dramatic growth of traffic volumes in this corridor. The statistical data of the 2035 and 2040 Dubuque 
Metropolitan Area Transportation Study Long Range Plans validates that Northwest Arterial at Pennsyl-
vania Ave intersection has a significant “crash interest”.

Project Concept
The proposed improvements at Northwest Arterial and Pennsylvania Ave consist of adding right turn 
only lane on east leg of Pennsylvania Ave with traffic signal adjustments. Adding a dedicated right turn 
lane would allow free right turn movements during the red phase, and would allow overlapping turn 
movements	to	occur	during	southbound	left	turn	movements.			This	improvement	in	efficiency	would	
result	in	minimized	queue	lengths	and	blockages	of	adjacent	business	entrances.		These	lane	improve-
ments	would	also	allow	sustained	coordination	of	Northwest	Arterial,	which	would	minimize	rear	end	
accidents.
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The City of Dubuque in partnership with Iowa DOT District 6 is seeking Traffic Safety Improvement Pro-
gram Funds to make these improvements. With secured funding, it is anticipated that construction could 
begin in April 2017, with completion in November 2017. 

The Future Conditions Analysis for the Northwest Arterial completed by HDR for the Iowa Department 
of Transportation recommends the following based on existing conditions to improve corridor opera-
tions and/or safety:

On Pennsylvania Avenue at Northwest Arterial intersection (Page 22, Detailed year 2020 proposed im-
provements along the Northwest Arterial of  Arterial Traffic Operations Study)

•	 Construct	westbound	right-turn	lane	and	lengthen	westbound	left-turn	lane
•	 Storage	length	of	the	westbound	left-turn	lane	is	limited	by	need	to	provide	access	to	adjacent	

commercial properties. 
•	 Improvements	will	include	construction	of	raised	median,	which	terminates	prematurely	on	the	

west leg to provide access to the north side businesses.

Traffic
With the growth of the City of Dubuque to the west, the daily traffic volume entering the intersection 
has increased. A review of the Iowa DOT Annual Average Daily Traffic (AADT) maps for the City of 
Dubuque found that over 76,900 vehicles per day traveled through the intersection in 2013. A review of 
historical AADT data for the intersection is shown in the following table.

Annual Average Daily Traffic (AADT) Historical Counts

Count Year
Pennsylvania Ave NW Arterial Entering 

VehiclesEast Leg West Leg North Leg South Leg
2001 13,700 12,700 12,700 19,900 59,000
2005 14,500 13,100 15,200 20,700 63,500
2013 15,500 15,600 20,800 25,000 76,900
Source: IADOT Traffic Counts

The increase in traffic volumes over time shown in the above table equates to an approximate 2.3% an-
nual growth in traffic volumes from the year 2001 to 2013. This increase in traffic through the intersec-
tion contributes to the overall safety concerns

Future Traffic Volumes
The future traffic volumes for this intersection are based on projection provided in HDR study. The pro-
jection shows that the intersection will have 116,300 vehicles per day. The projections show that there will 
be 3% growth rate from 2013 to 2030. 

B.  NARRATIVE
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Annual Average Daily Traffic (AADT) Historical Counts

Count Year
Pennsylvania Ave z	Arterial Entering 

VehiclesEast Leg West Leg North Leg South Leg
2020 20,400 13,800 30,400 35,800 100,400
2030 19,900 15,100 36,500 44,800 116,300
Source: HDR study 

Using the results of the HDR study, staff calculated an annual average traffic growth rate of 2.3%.  Staff 
used this rate in the Benefit/Cost Safety Analysis

Crashes
Crash	data	for	the	intersection	was	compiled	using	the	Crash	Mapping	Analysis	Tool	(CMAT)	software	
distributed by the Iowa DOT.  There have been a total of 115 crashes at this intersection over the last 11 
years, an average of 10.4 crashes per year from 2004 through 2014. While none of these crashes have 
involved fatalities, approximately 26% (34 of the 115 crashes) have resulted in personal injuries and 74% 
are Property Damage.

Of 155 crashes 21 of them happened as the vehicles are following close to each other and did not have 
sufficient time to react to a situation, 14 of them ran the traffic signal as the wait is too long at the inter-
section and 41 accidents happened due to lost control.

The intersection also has pedestrian safety concerns due to geometry (wide intersection) and allowance 
of	right	turns	on	red.	Many	children	cross	the	intersection	before	and	after	school	as	this	intersection	is	
located between a high school, middle school and elementary school. However, there is no notable crash 
history. The Dubuque Multidisciplinary Safety Team and IADOT staff Terry Ostendorf and Chris Poole 
conducted a Safety Assessment on June 5th, 2014 and made the following recommendations:

•	 The	group	was	able	to	witness	the	crossing	guards	assisting	school	children	cross	Northwest	Arte-
rial, and was able to speak to the guards about their concerns

•	 The	westbound	right	turn	movement	onto	Northwest	Arterial	can	be	problematic	due	to	a	lack	of	
dedicated right turn lane (it is a right/through lane) on Pennsylvania Ave

•	 It	was	reiterated	that	pedestrian	safety	could	be	improved	by	restricting	southbound	right	turns	
onto Pennsylvania Ave when pedestrians/children are present.  Another option would be to dis-
play a red arrow whenever the pedestrian crossing button is pressed 

The attachment A will have a copy of the Safety Assessment report for IADOT. 

Clear Zone Requirements
The	proposed	improvement	along	Northwest	Arterial	includes	a	20-foot	clear	zone,	as	measured	from	the	
outside pavement edge, for determination of embankment width. While Iowa Statewide Urban Design 
and Specifications (SUDAS) guidelines recommend an 18-foot distance for higher speed transitional 
facilities, 15-feet plus a 3-foot curb and gutter. Whereas, the American Association of State Highway and 
Transportation Officials (AASHTO) Roadside Design Guide suggest a range of values for the given traf-
fic and design speed of 20 to 22 feet. The slightly larger value was considered appropriate for the current 
operational charter of  Northwest Arterial.

B.  NARRATIVE
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Manual on Uniform Traffic Control Devices Requirements
The 2009 Manual on Uniform Traffic Control Devices (MUTCD) with Revision Numbers 1 and 2 incor-
porated,	dated	May	2012	will	be	utilized	for	the	construction	and	design	of	the	proposed	improvements.	
Traffic control (temporary and permanent), signing and pavement marking guidelines from the MUTCD 
will be used.

Preferred Alternative
The recommended alternative from the HDR study (Page 22 of Northwest Arterial Traffic Operations 
Study) and Safety Assessment (Page 3 of City of Dubuque Safety Assessment was to provide a dedicated 
right turn line on the east leg of Pennsylvania Ave and make improvements to traffic signal to accommo-
date more pedestrian crossings.

Adding a dedicated right turn lane would allow free right turn movements during the red phase, and 
would	allow	overlapping	turn	movements	to	occur	during	southbound	left	turn	movements.			This	im-
provement	in	efficiency	would	result	in	minimized	queue	lengths	and	blockages	of	these	business	en-
trances.  These lane improvements would also allow sustained coordination of Northwest Arterial, which 
would	minimize	rear	end	accidents	and	allow	pedestrians	to	cross	the	intersection	safely.

Documentation from the Crash Modification Factors Clearinghouse shows that this improvement can 
reduce the total number of crashes at the intersection by 30% (http://www.cmfclearinghouse.org/detail.
cfm?facid=5650)

Benefit
A Benefit-Cost analysis was completed to assess the overall effectiveness of the proposed improvements. 
The analysis assumed a combined crash reduction factor (CRF) of 30 based on available research from 
the Crash Modification Factors Clearinghouse and the documented annual growth in traffic volumes of 
2.3%. Based on the estimated cost of the project of $410,000 and the historical crash data for the intersec-
tion, the calculated benefit of the project was $818,782 equating to a Benefit-Cost Ratio of 1.65 for the 
proposed improvements.

A sensitivity test was completed on the assumed variables included in the calculation including the CRF 
value. The sensitivity test showed that with 2.3% annual growth in traffic, a crash reduction factor of 68.3 
for right turn lane with signal coordination (http://www.cmfclearinghouse.org/detail.cfm?facid=3073) 
would result in a Benefit-Cost Ratio of 2.69. 

However staff used the crash reduction factor of 30 for addition right turn lanes to the intersection for 
most of the needed crash reduction.

B.  NARRATIVE
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C.  ITEMIZED BREAKDOWN OF COSTS

Project Name:

CIP Funding Amount:
Project Completion Date:

Division 1 - General Provisions
1 1090-105-D eneMobilization 1.00 LS 15,925.00$       15,925.00$             

Sub Total 15,925.00$           
Division 2010 - Earthwork, Subgrade, and Subbase

2 2010-108-D-1 rk, Topsoil, On-site 75.00 CY 70.00$              5,250.00$               
3 2010-108-E-0 rk, Excavation, Class 10 930.00 CY 12.50$              11,625.00$             
4 2010-108-I-0 rk, Subbase, Modified Subbase - Gradation 14 500.00 TON 22.00$              11,000.00$             
5 2010-108-I-0 rk, Subbase, Coarse Aggregate Subbase - 3" Breaker 950.00 TON 25.00$              23,750.00$             

Sub Total 51,625.00$           
Division 6010 - Structures for Sanitary and Storm Sewers

6 6010-108-F-0 or Intake Adjustment, Major 1.00 EA 3,000.00$         3,000.00$               
Sub Total 3,000.00$             

Division 7010 - Portland Cement Concrete Pavement
7 7010-108-A-0 Ce Pavement, PCC, 9" (Thickness) 1105.00 SY 90.00$              99,450.00$             

Sub Total 99,450.00$           
Division 7030 - Sidewalks, Shared Use Paths, and Driveways

8 7030-108-A-0 ar Removal of Sidewalk 258.00 SY 18.00$              4,644.00$               
9 7030-108-A-0 ar Removal of Driveway 145.00 SY 20.00$              2,900.00$               

10 7030-108-E-0 ar Sidewalk, PCC, 4" (Thickness) 258.00 SY 32.50$              8,385.00$               
11 7030-108-H-1 ar Driveway, Paved, PCC, 6" (Thickness) 93.00 SY 55.00$              5,115.00$               
12 7030-108-G-0 ar Detectable Warning 32.00 SF 35.50$              1,136.00$               

Sub Total 22,180.00$           
Division 7040 - Pavement Rehabilitation

13 7040-108-H-0 ve Removal - Pavement 418.00 SY 22.00$              9,196.00$               
Sub Total 9,196.00$             

Division 8010 - Traffic Signals & Lighting
14 8010-108-A.1 fficHandhole, PC, Rectangular 1.00 EA 1,500.00$         1,500.00$               
15 8010-108-F.1 fficFiber Optic Vault Precast Concrete 2.00 EA 3,000.00$         6,000.00$               
16 0 fficRelocate Mastarm 1.00 EA 100,000.00$     100,000.00$           

Sub Total 107,500.00$        
IDOT Division 2527 - Pavement Marking

17 IDOT 2527.04-A-17 - CHW8: Channelizing Line (White) 7.10 STA 200.00$            1,420.00$               
18 IDOT 2527.04-A-17 - SLW2: Stop Line (White) 0.90 STA 200.00$            180.00$                  
19 IDOT 2527.04-A-47 - Painted Symbols and Legends 6.00 EA 200.00$            1,200.00$               
20 IDOT 2527.04-A-17 - CLW6: Crosswalk Line (White) 0.62 STA 200.00$            124.00$                  

Sub Total 2,924.00$             
IDOT Division 2528 - Traffic Control

21 IDOT 2528.04-A 528Traffic Control 1.00 LS 5,000.00$         5,000.00$               

Sub Total 5,000.00$             
Division 9010 - Seeding

22 9010-108-A-0 010Conventional - Seeding, Fertilizing, and Mulching, Type 1 0.14 AC 13,000.00$       1,820.00$               

Sub Total 1,820.00$             
Division 9040 - Erosion and Sediment Control

23 9040-108-D-1 on Filter Socks, 12" 595.00 LF 7.50$                4,462.50$               

24 9040-108-D-2 on Filter Socks, Removal 595.00 LF 3.75$                2,231.25$               

Sub Total 6,693.75$             
Division 8040 - Signing Materials

25 0 S Existing Sign, Remove and Reinstall 3.00 EA 200.00$            600.00$                  
Sub Total 600.00$                

Division 5020 - Valves, Fire Hydrants, and Appurtenances
26 0 HyFire Hydrant, Relocate 1.00 EA 5,000.00$         5,000.00$               

Sub Total 5,000.00$             

330,913.75$        
10.00% 33,091.38$           

364,005.13$        

TOTAL

TOTAL PRICEUNIT PRICEDESCRIPTION

TOTAL CONSTRUCTION ESTIMATE

CONTINGENCY

0-Jan-00

PLAN 
QUANTITY

UNITREFERENCE 
NUMBER

City of Dubuque, Iowa

Construction Cost Estimate

12-Aug-15Date:

GRANT PROJECT (RIGHT TURN LANE) 
PENN AVE & NW ARTERIAL

-$                                

LINE 
NO.

27 Engineering $                   51,000

 Sub Total $                51,000

TOTAL PROJECT COST $        415,005.13
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D.  TIME SCHEDULE
Description Date
Grant Application August 2015
Notice of Funding December 2015
Approval of Agreement July 2016
Construction Plan Preparation September - April 2016
Plans Approval May 2016
Advertise for Bids October 2016
Open Bid & Award Contract November 2016
Notice to Proceed December 2016
Construction April - November 2017
Project Closeout December 2017

E.  MAP

Project Location
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F.  PICTURES 
Intersection of Northwest Arterial and Pennsylvania Ave looking east

Intersection of Northwest Arterial and Pennsylvania Ave looking northeast
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F.  PICTURES 
Intersection of Northwest Arterial and Pennsylvania Ave looking east
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G. PLAN VIEW
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H.  AERIAL PHOTOGRAPH 
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J.  TRAFFIC VOLUMES

Iowa Department of Transportation
Turning Movement Traffic Count Summary

Annualized Daily Traffic For All Vehicles

Station Number:

31343332099

Count Date:

Thursday, June 20, 2013

County:

Dubuque

Location Description:

IA 32 & Pennsylvania Ave

Volume Factor: 1.812

Raw Data-All Vehicles:

Pass Class Factor: 1.839

SU Class Factor: 1.553

Combo Class Factor: 1.555

17:00
16:00
15:00
12:00
11:00
08:00
07:00

R
W Leg

TLR
S Leg

TLR
E Leg

TLR
N Leg

TL
63 438 141 188 238 55 188 370 109 100 275 261

101 386 84 143 212 75 228 334 114 72 283 200
119 533 92 160 223 120 185 606 207 95 248 166
166 622 139 200 292 148 227 659 212 117 276 197
151 611 112 181 266 130 198 670 268 117 276 169
168 685 88 182 329 152 296 792 266 184 389 238
179 617 86 195 332 194 271 681 249 126 330 193

Page 1 of 4Created 5/8/2014   2:26:48PM TM01
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L.  BENEFIT-COST WORKSHEET

Intersection or Spot Benefit / Cost Safety Analysis Rev. 5/14

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Aug 10, 2015

Intersection:

Improvement

Proposed Improvement(s):

364,000$ Estimated Improvement Cost, EC 20 Est. Improvement Life, years, Y

5,000$ Other Annual Cost (after initial year), AC 30 Crash Reduction Factor (integer), CRF

67,952$ Present Value Other Annual Costs, OC 4.0% Discount Rate (time value of $), INT

Present Value Cost, COST = EC + OC

Traffic Volume Data

Source: 2013 Date of traffic count

Daily Entering Vehicles by Approach (or AADT / 2)

10,400 Current Annual Entering Veh., AEV = DEV * 365

7,800 7,750 veh / day, Final Year DEV, FDEV

12,500 MEV, Total Million Entering Veh. Over
   life of Project, TMEV

2.3% Projected Traffic Growth (0%-10%), G

38,450 Current Daily Entering Vehicles, DEV

Crash Data

2004 First full year --> 2014 Last full year 11.5 years, Time Period, T

6 Additional months values as of May 2014

Fatal Crashes Fatalities @ $4,500,000 -$

Major Injuries @ $325,000 -$

30 Injury Crashes 5 Minor Injuries @ $65,000 325,000$

25 Possible Injuries @ $35,000 875,000$
85 Property Damage Only (assumed cost per crash) $7,400 851,000$

-OR-   enter all Property Costs of all crashes:
115 Total Crashes, TA Total $ Loss, LOSS 2,051,000$

10.00 Current Crashes / Year, AA = TA / T Crashes / MEV, Crash Rate, CR
17,835$ Cost per Crash, AVC = LOSS / TA   CR = TA x 10^6 / (DEV x 365 x T)

250.4 Total Expected Crashes, TECR = CR x TMEV Present Value of Avoided
3.00 Crashes Avoided First Year AAR = AA x CRF / 100   Crashes, BENEFIT

53,504$ Crash Costs Avoided in First Year, AAR x AVC
75.1 Total Avoided Crashes, TECR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $883,786 : = 2.05  : 1

Right turn lane with traffic signal improvements

NW Arterial/ Pennsylvania Ave

Dubuque ECIA

431,952$

883,786$

$431,952

0.71

14,034,250

351.37

Iowa DOT

60,591

  
















YINTINT
ACOC

1

11

106

1
11 
















 





YG

G
AEVTMEV

  

























Y

INT
G

GINT
AARAVCBEN

1
11.



1 
 

1 
 

City of Dubuque Safety Assessment 

On the morning of June 5, 2014, a meeting was held at Dubuque City Hall to discuss traffic safety 

concerns within the city of Dubuque.  The following individuals were in attendance: 

Dan Fox, Transportation Planner, East Central Intergovernmental Association 

Gus Psihoyos, City Engineer, City of Dubuque 

Dave Ness, City Traffic Engineer, City of Dubuque 

Troy Kress, GIS/Traffic Technician, City of Dubuque 

Bob Schiesl, Assistant City Engineer, City of Dubuque 

Terry Ostendorf, Iowa DOT Office of Traffic & Safety 

Chris Poole, Iowa DOT Office of Traffic & Safety 

The group discussed several intersection locations identified by city representatives as having safety 

and/or operational concerns. 

Northwest Arterial (NWA) at Pennsylvania Avenue:  

 Pedestrian safety concerns due to geometry (wide 

intersection) and allowance of right turns on red 

 Lots of children present due to nearby schools 

 Crossing guards stationed before/after school 

 Numerous public requests for change 

 Lacks notable crash history 

 Considering safety strategies to reduce potential conflicts 

between traffic and pedestrians 

 Shared Tim Crouch’s (Iowa DOT) suggestions on 

increasing all-red time and signing for “No Right Turn on 

Red when Pedestrians/Children are Present” 

 

 

Asbury Road at Carter Road: 

 Spike in crashes in 2012-2013 

 10 of 16 crashes occurred under daylight conditions  

 April and May make up half of the crashes 

 Might benefit from protected left turn phasing 

 Asbury Road anticipated to become a major East-West 

route in 5-10 years based on long-range planning study by HDR 
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US 20 at Bryant Street:  

 History of eastbound traffic on US 20 losing control 

under the overpass during icy conditions, resulting in 

vehicles running off the road to the right and 

sometimes impacting a light pole 

 Some drivers stop to assist and their vehicles can 

also end up getting hit 

 Iowa DOT maintenance is aware of this concern and 

works to keep area clear of ice/snow 

 History of eastbound traffic on US 20 backing up at 

the bottom of the hill.  If it backs up far enough, 

drivers coming around the curve may be unable to 

stop in time and results in rear-end crashes 

 Consider installation of a Dynamic Message Sign or flashing sign that gets triggered to alert 

drivers when the area is slippery or when traffic is backed up beyond a certain point 

 

 

US 20 at Bluff Street: 

 Difficult for drivers to find gaps to enter onto US 20 

 Discussed possibility of acceleration lane for entering 

traffic 

 Intakes are along westbound US 20 would need to be 

relocated 

 

 

 

 

 

Grandview Avenue at Delhi Street: 

 Existing 5-leg intersection  

 10 of 17 crashes were broadsides 

 Definite candidate for a roundabout 

 Suggested the city submit a TSIP application for 

project funding 
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10th Street at Locust Street: 

 33 of 37 crashes are broadsides 

 Both 10th and Locust are one-way streets 

 Side-mounted street lights and signs on 10th Street could 

be blocking the view of the side-mounted signals from certain 

angles 

 Possibility that large green interstate-style lane 

assignment signs beyond the intersection may be distracting 

westbound drivers on 10th Street, making them not “see” the side-

mounted signals 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Following lunch, the group walked the downtown area and reviewed several intersections.  It was noted 

during this time that several of the city’s one-way streets would be converted to two-way streets later 

this year. 

 

Finally, the group got in a van and drove to review several of the intersections in person: 

 

Grandview Avenue at Delhi Street: 

 It was agreed that this intersection would be well-served by a roundabout, which would provide 

an operational and safety improvement over the current 5-way stop configuration 

 If a roundabout were considered, it was suggested that a free right turn be constructed in the 

NE (hospital) corner   

 

NWA at Pennsylvania Avenue:  

 The group was able to witness the crossing guards assisting school children cross NWA, and was 

able to speak to the guards about their concerns 

 The westbound right turn movement onto NWA can be problematic due to a lack of dedicated 

right turn lane (it is a right/through lane) on Pennsylvania Ave 
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 It was reiterated that pedestrian safety could be improved by restricting southbound right turns 

onto Pennsylvania Ave when pedestrians/children are present.  Another option would be to 

display a red arrow whenever the pedestrian crossing button is pressed  

 

 

Followup:  Iowa DOT will send the city any information it has on the safety performance of switching 

signals to flashing yellow operation after hours 
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Rev. 5/15 

Application for TRAFFIC SAFETY FUNDS 

GENERAL INFORMATION DATE: 08/06/2015

Location / Title of Project 

US 52 Safety improvements from Dubuque/Jackson 
County line to the northern city limits of Bellevue in 
Jackson County. 

Applicant Regional Planning Affiliation 8 (RPA 8) 

Contact Person Chandra Ravada Title Director of Transportation 

Complete Mailing Address Regional Planning Affiliation 8 

 7600 Commerce Park, Dubuque, IA 52002 

Phone 563-556-4166 E-Mail cravada@ecia.org 
(Area Code) 

If more than one highway authority is involved in this project, please indicate and 
fill in the information below (use additional sheets if necessary). 

Co-Applicant(s) Iowa DOT 

Contact Person Sam Shea Title District Planner 

Complete Mailing Address Iowa DOT District 6 

  5455 Kirkwood Blvd S.W., Cedar Rapids, Iowa 52404 

Phone 319-364-0235 E-Mail sam.shea@dot.iowa.gov 
(Area Code)

PLEASE COMPLETE THE FOLLOWING PROJECT INFORMATION:

Application Type  Site Specific 
  Traffic Control Device 
  Safety Study 

Funding Amount

Total Project Cost      $ 1,800,000 
Rev. 5/15 

Safety Funds Requested      $ 500,000 



2



3

A.  APPLICATION CERTIFICATIONS OR RESOLUTIONS

Schnoebelen, Jim [DOT]
To 'Ravada_c@yahoo.com' cravada@ecia.org 
CC Yanna, Kenneth [DOT] Shea, Sam [DOT] 
Jun 30 at 4:15 PM
Chandra, 
  
The Iowa DOT District Six staff supports the project to pave shoulders on US 52 between Bellevue and the 
Dubuque County line. If approved and constructed, the DOT will maintain these shoulders, as we would 
any other paved shoulders on the primary highway system, for the minimum 20 years required by the 
grant. 
  
  
Jim Schnoebelen, P.E.  
Distr ict  Engineer 
Distr ict  6 
iowadot.gov                             Iowa Department of Transportation 
Office: 319-364-0235           @iowadot 
Jim.Schnoebelen@dot.iowa.gov 
  
  
 



4

B.  NARRATIVE
Purpose

The Regional Planning Affiliation 8 (RPA 8) in partnership with the Iowa Department of Transportation 
(IADOT) and Jackson County seeks to provide safe and efficient transportation within the RPA 8 region.  
With this project RPA 8 and IADOT will address one of the region’s primary safety concerns by con-
structing six foot paved shoulders with edge line rumble strips on US 52.   The project will follow US 52 
from the Dubuque/Jackson County line to the northern city limits of St Donatus, and from the southern 
city limits of Saint Donatus to the northern city limits of Bellevue in Jackson County.

The project will improve safety on the roadway by reducing the number of run off the road crashes and 
by providing a safe on-road bicycle facility for the many cyclists who use US 52 as part of the Mississippi 
River Trail.  

Existing Conditions

US 52 is an undivided highway in Dubuque and Jackson counties within RPA 8 region with soft shoul-
ders. The route is narrow and often winding road. While scenic, the road has been the scene of numerous 
accidents over the years.  The RPA 8 and IADOT staff agreed that paved shoulders are a potential coun-
termeasure for run-off-road crashes as several studies have indicated that paved shoulders are effective in 
reducing crashes. 

The RPA 8 and IADOT District 6 staff agreed to improve safety of this corridor by adding 6 ft. shoulders 
rather than 4 foot shoulders as this is a prominent bicycle route (Mississippi River Trail) on either side of 
US 52. 

Project Concept:

Project Description

The additional 9.14 miles of paved shoulders described in this application will complete a three-phase 
project that will complete paved shoulders on an 18-mile stretch of US 52 between the City of Dubuque 
and the City of Bellevue.  

Phase I

In the spring/summer of 2015, the Iowa DOT resurfaced 8.3 miles of US 52 between US 151/61 and the 
Dubuque County line. Original project plans called for a four foot paved shoulder on either side of the 
roadway.  The Dubuque Metropolitan Area Transportation Study (DMATS) has contributed $400,000 in 
Transportation Alternative Program (TAP) to pave an additional two feet on both sides of the road, thus 
creating a six foot shoulders.

Phase II

Iowa DOT resurfaced 0.49 miles of US 52 within the City of Saint Donatus.  The RPA 8 has approved 
$30,000 in TAP funds to join efforts with Iowa DOT to install six foot shoulders on US 52 in the City of 
Saint Donatus.

Phase III

Phase III will finish the remaining connection between the Dubuque County line and the City of Bel-
levue.  The project involves constructing 9.14 miles of six foot wide, six inch thick paved shoulders on 
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both sides of US 52. The project will follow US 52 from the north city limits of Bellevue (MP 26.10) to 
the south end of the Phase II project at St. Donatus (MP 33.30), and from the north end of the Phase II 
project at St. Donatus (MP 33.93) to the Dubuque County line (MP 35.87).

The Iowa DOT has estimated the cost of Phase III to be $1.8 million. Iowa DOT has agreed to design, 
engineer, and administer the project.  Iowa DOT will also assume responsibility for the long-term main-
tenance of the shoulders after initial construction, with that responsibility limited to maintenance for 
highway purposes.  

The construction cost of the project is estimated to $1.8 million. The RPA 8 staff is looking at different 
funding sources. Some are secured and others are yet to be secured. Table below provides different fund-
ing source and amounts.

Funding Sources Amount
Parks to People funds $300,000 
RPA 8 TAP funds $250,000 
RPA 8 Small City STP funds* $250,000 
State Rec Trail Grant* $500,000 
IADOT Traffic Safety Improvement Program (TSIP) Funds* $500,000 
TOTAL $1,800,000 

*Yet to be secured

Project Justification

The safety challenges presented by US 52 have been very costly for the community.  IADOT Accident 
reports show that there have been 63 crashes from Dubuque County line to the City of Bellevue between 
2004 and 2014. The accidents resulted in one fatality, seven major injuries, five minor injuries, fourteen 
possible injuries, and $490,000 in property damage.  Crashes along the corridor equate to 243.63 acci-
dents per million vehicle miles traveled without considering property damage accidents. The state aver-
age for accidents per million vehicle miles traveled rural US highways in Iowa is 87 (http://www.iowadot.
gov/crashanalysis/pdfs/crash_rate-density_comparables_segments_2005-2014_20150513_statewide.pdf)

The Benefit/Cost Safety Analysis (Section L) estimates the total loss resulting from the crashes at 
$3,331,881.  With a projected annual traffic increase of 1%, the cost of future crashes on this corridor is 
expected to increase.

 The US 52 corridor from Dubuque County line to Bellevue has an AADT of 3,000 (IADOT 2013 traffic 
counts).  The Crash Reduction Factor (CRF) used for analysis is 25%

B.  NARRATIVE
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C.  ITEMIZED BREAKDOWN OF COSTS

D.  TIME SCHEDULE

Cost estimate for 6’ wide X 6” thick paved shoulders (both sides) - US 52 Jackson County:  
Begin project at the end of the existing trail north of Bellevue (MP 26.10) and end at the Dubuque/Jackson 
County line (MP 35.87). Gap the 2015 project in the St. Donatus area from MP 33.30 to MP 33.93. Total proj-
ect length = 9.14 miles. 6/26/2015-AFG 

Item Item Quan-
tity

Unit Unit price Estimated Cost

Excavation class 13 for widening 10,724 CY $15.00 $160,860.00
Paved shoulder, HMA mixture, 6 in. (includes 
rumble strips) 64,345 SY $21.25 $1,367,331.25

Granular shoulders, type B 2,200 TON $13.00 $28,600.00

Subtotal = $1,556,791.25

Traffic Control (5% of subtotal) $77,839.56
Mobilization (5% of subtotal) $77,839.56
Miscellaneous & Contingency (5% of subtotal) $77,839.56

Total = $1,790,309.94

Estimated cost for recommended alternative = $1,800,000

Description Date
Grant Application August 2015
Approval of Agreement December 2015
Construction Plan Preparation July 2016 - December 2016
Construction April 2017 - November 2017
Project Closeout December 2017
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E.  MAP



8

F.  PICTURES 
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F.  PICTURES 
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G. PLAN VIEW
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H.  AERIAL PHOTOGRAPH 
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J.  TRAFFIC VOLUMES

This map is a clipped section from the Iowa DOT 2013 Jackson County Traffic Flow Map.  Map is not to scale.
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L.  BENEFIT-COST WORKSHEET

Road Segment Benefit / Cost Safety Analysis Rev. 5/14

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Jul 15, 2015

Location:

Improvement

Proposed Improvement(s):

1,800,000$ Estimated Improvement Cost, EC 20 Est. Improvement Life, years, Y

10,000$ Other Annual Cost (after initial year), AC 25 Crash Reduction Factor (integer), CRF

135,903$ Present Value Other Annual Costs, OC 4.0% Discount Rate, INT

1,935,903$ Present Value All Costs,
COST = EC + OC

Traffic Volume Data

Source: 2013 Date of traffic count

Two-way
Length (mi.) veh/day Description 27,603 Current Vehicle Miles / Day, VM

9.14 3,020 33,681 End of Life Veh. Miles / Day
10,075,022 Current Veh. Miles / Year, AM

Total Projected Veh. Miles Over
     Life of Project, TVMT

9.14 miles total

1.0% Projected Traffic Growth (0%-10%), G

Crash Data

2004 First full year --> 2014 Last full year 11.0 years, Time Period, T

Additional months values as of May 2014

1 Fatal Crashes 1 Fatalities @ $4,500,000 4,500,000$

7 Major Injuries @ $325,000 2,275,000$

26 Injury Crashes 5 Minor Injuries @ $65,000 325,000$

14 Possible Injuries @ $35,000 490,000$
36 Property Damage Only (assumed cost per crash) $7,400 466,200$

-OR-   enter all Property Costs of all crashes:
63 Total Crashes, TA Total $ Loss, LOSS 8,056,200$

5.73 Current Crashes / Year, AA = TA / T 56.8 Crashes / HMVM, Crash Rate, CR
127,876$ Cost per Crash, AVCR = LOSS / TA     CR = TA x 10^8 / (AM x T)

126.1 Total Expected Crashes, TCR = CR x TVMT/10^8 2,704,449$ Present Value of Avoided
1.43 Crashes Avoided First Year AAR = AA x CRF / 100     Crashes, BENEFIT

183,095$ Crash Costs Avoided in First Year, AAR x AVCR
31.5 Total Avoided Crashes, TCR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $2,704,449 : $1,935,903 = 1.40  : 1

Jackson Chandra Ravada

Iowa DOT traffic counts

Construct 6 foot shoulders on either side of US 52  from dubuque county line to 

the City of Bellevue city limits

US 52 between Dubuque county line and the City of Bellevue

221,841,950
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Rev. 5/15 

 
Application for TRAFFIC SAFETY FUNDS 

 

GENERAL INFORMATION DATE: August 13, 2015 

  

Location / Title of Project US 151 / Iowa 13 / US 30 / Ramp D 

Applicant Iowa DOT - District 6 

Contact Person Tom Storey Title District Staff Engineer 

Complete Mailing Address 5455 Kirkwood Blvd. SW 

 Cedar Rapids IA 52404 

Phone (319) 730 - 1511 E-Mail thomas.storey@dot.iowa.gov 

 (Area Code)  

  
If more than one highway authority is involved in this project, please indicate and 
fill in the information below (use additional sheets if necessary). 

Co-Applicant(s)       

Contact Person       Title       

Complete Mailing Address       

        

Phone       E-Mail       

 (Area Code)  

PLEASE COMPLETE THE FOLLOWING PROJECT INFORMATION: 
  

Application Type  Site Specific  

  Traffic Control Device  

  Safety Study  

Funding Amount 
 

Total Project Cost      $ 450,000 

 Safety Funds Requested      $ 450,000 
 



Rev. 5/15 

APPLICATION CERTIFICATION FOR LOCAL GOVERNMENT 
 
To the best of my knowledge and belief, all information included in this application is true and 
accurate, including the commitment of all physical and financial resources.  This application 
has been duly authorized by the participating local government(s).  I understand the attached 
resolution(s) binds the participating local government(s) to assume responsibility if any 
additional funds are committed, and to ensure maintenance of any new or improved city 
streets or secondary roads. 
 
I understand that, although this information is sufficient to secure a commitment of funds, a 
firm contract between the applicant and the Department of Transportation is required prior to 
the authorization of funds. 
 
 

Representing the       

Signed: 

 Signature Date Signed 

 
       

 Typed Name  

Attest: 

  

 Signature Date Signed 

 
       

 Typed Name  
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B.1. Existing Conditions 

 

The proposed project is located on Ramp D at the US 30 / Iowa 13 / US 30 interchange in 

Linn County, Iowa. Ramp D takes traffic from southbound US 151 / Iowa 13 to eastbound 

US 30. 

 

Ramp D at this location has two lanes. The two lanes merge into one just beyond the end of 

the proposed project. There is a paved left side shoulder and a paved right side shoulder. 

There is steel beam guardrail along the right side shoulder (as viewed in the direction of 

travel). The ramp geometry includes a horizontal curve to the left (as viewed in the 

direction of travel) that tightens from a radius of 1,244 ft. to a radius of 671 ft. 

 

The foreslope behind the guardrail is 3:1 within the limits of the 1,244 ft. curve and 2.5:1 

within the limits of the 671 ft. curve. The fill height is approximately 36 ft. There is a 

woodland at the toe of slope and a possible wetland beyond the toe of slope. The Cedar 

River is nearby. 

 

The posted speed limit is 65 mph. There is a posted advisory speed of 45 mph for all 

vehicles, and a posted advisory speed of 35 mph for trucks. The traffic volume on Ramp D 

was 3,256 vpd in 2013. 

 

There are signs warning trucks that the curve tightens. There are chevrons behind the 

guardrail. 

 

 

B.2. Proposed Concept 

 

The proposed concept is to: 

 

A. Remove the existing steel beam guardrail and widen and flatten the existing 

foreslope along the outside of the curve to provide a 6:1 / 3:1 barn roof cross 

section with a 42 ft. wide clear zone, or 

 

B. Remove the existing steel beam guardrail and the existing HMA paved shoulder 

along the outside of the curve, and replace with a 10 ft. wide by 10 in. thick PCC 

paved shoulder and a BA-102 PCC barrier. 

 

If site conditions would prohibit alternate A, then alternate B would be selected in its place.  

Alternate A would extend the toe of foreslope approximately 40 ft. in the area of the 2.5:1 

foreslope. Alternate B would reduce the effective shoulder width to 8 ft. 
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           B 
 

B.3. Justification 

 

Semi-trucks have penetrated the steel beam guardrail four times since 2013. There was one 

fatality. Each incident required placement of temporary barrier rail by Iowa DOT and repair 

the steel beam guardrail by contract. 

 

 

B.4. Cost Estimate and Proposed Funding Sources 

 

The estimated cost of Alternate A is $450,000. The estimated cost of Alternate B is 

$450,000. It is proposed to fund 100% of the cost of the project with TSIP funds. 

 

 

B.5. Proposed Schedule 

 

The project is proposed for letting in fiscal year 2017. Construction would occur in calendar 

year 2017. 
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C.  Cost Estimates 

 

Alternate A: 

       

Item 
Number 

Cat Description Units Quantity Unit Price Cost 

       

10 
 

REMOVE STEEL BEAM 
GUARDRAIL 

LF 1,400 $5 $7,000 

20 
 

CLEARING AND 
GRUBBING 

ACRE 4 $5,000 $20,000 

30  EMBANKMENT-IN-PLACE CY 25,000 $10 $250,000 

40 
 

TOP SOIL CY 5,000 $15 $75,000 

50 
 

SEED, FERTILIZE, AND 
MULCH 

ACRE 4 $2,500 $10,000 

60  SILT FENCE LF 3,200 $5 $16,000 

70  TRAFFIC CONTROL LS 1 $10,000 $10,000 

80  MOBILIZATION LS 1 $20,000 $20,000 

       

  
SUBTOTAL 

  
 $408,000 

  
+10% MISCELLANEOUS 

  
 $42,000 

  
TOTAL (Alternate A) 

  
 $450,000 
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           C 

Alternate B: 

       

Item 
Number 

Cat Description Units Quantity Unit Price Cost 

       

10 
 

REMOVE STEEL BEAM 
GUARDRAIL 

LF 1,400 $5 $7,000 

20 
 

REMOVAL OF 
PAVEMENT 

SY 1,600 $10 $16,000 

30  EXCAVATION, CLASS 13 CY 200 $20 $4,000 

40  MODIFIED SUBBASE CY 400 $50 $20,000 

50  PCC PAVED SHOULDER SY 1,600 $100 $160,000 

60  BA-102 BARRIER LF 1,400 $100 $140,000 

70 
 

TOP SOIL CY 100 $20 $2,000 

80 
 

SEED, FERTILIZE, AND 
MULCH 

ACRE 1 $5,000 $5,000 

90  SILT FENCE LF 1,600 $5 $8,000 

100  TRAFFIC CONTROL LS 1 $10,000 $10,000 

110  MOBILIZATION LS 1 $20,000 $20,000 

       

  
SUBTOTAL 

  
 $392,000 

  
+15% MISCELLANEOUS 

  
 $58,000 

  
TOTAL (Alternate B) 

  
 $450,000 
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           D 

 

 

D.  Time Schedule 

 

The contract letting would be in early 2017. Construction would take place in calendar year 

2017 with completion expected by November 15, 2017. 
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E.  Location Map 
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           F 

F.  Color Pictures (Google Earth images predate chevron installation)  

 

 
1. Southbound on US 151 approaching Ramp D 

 

 

 
2. Southbound, entering Ramp D 
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 F 

 

 
3. Ramp D (new chevrons not shown) 

 

 

 

 
      4.   Ramp D (crash site)



US 151 / Iowa 13 / US 30 Interchange Ramp D 

 

9 

 

           G 

G.  Plan View 
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           H 

 

H.  Aerial Photograph (Google Earth) 
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           H 
H.  Aerial Photograph (Linn County GIS) 
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           I 

I. Accident History (reports provided as a separate document) 
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           J 
J. Traffic Volumes 

 

  



Road Segment Benefit / Cost Safety Analysis
Rev. 5/14

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Aug 13, 2015

Location:

Improvement

Proposed Improvement(s):

450,000$    Estimated Improvement Cost, EC 20                 Est. Improvement Life, years, Y

-$            Other Annual Cost (after initial year), AC 51                 Crash Reduction Factor (integer), CRF

-$            Present Value Other Annual Costs, OC 4.0% Discount Rate, INT

450,000$      Present Value All Costs,
COST = EC + OC

Traffic Volume Data

Source: 7/8/2013 Date of traffic count

Two-way
Length (mi.) veh/day Description 847               Current Vehicle Miles / Day, VM

0.26 3,256   1,033            End of Life Veh. Miles / Day
308,994        Current Veh. Miles / Year, AM

Total Projected Veh. Miles Over
     Life of Project, TVMT

0.26 miles total

1.0% Projected Traffic Growth (0%-10%), G

Crash Data

2004 First full year --> 2014 Last full year 11.0 years, Time Period, T

0 Additional months values as of May 2014

1 Fatal Crashes 1 Fatalities @ $4,500,000 4,500,000$            

0 Major Injuries @ $325,000 -$                      

1 Injury Crashes 1 Minor Injuries @ $65,000 65,000$                 

0 Possible Injuries @ $35,000 -$                      
3 Property Damage Only (assumed cost per crash) $7,400 37,000$                 

-OR-   enter all Property Costs of all crashes:
5 Total Crashes, TA Total $ Loss, LOSS 4,602,000$            

0.45            Current Crashes / Year, AA = TA / T 147.1            Crashes / HMVM, Crash Rate, CR
920,400$    Cost per Crash, AVCR = LOSS / TA     CR = TA x 10^8 / (AM x T)

10.0            Total Expected Crashes, TCR = CR x TVMT/10^8 3,151,558$   Present Value of Avoided
0.23            Crashes Avoided First Year AAR = AA x CRF / 100     Crashes, BENEFIT

213,365$    Crash Costs Avoided in First Year, AAR x AVCR
5.1              Total Avoided Crashes, TCR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $3,151,558 : $450,000 = 7.00  : 1

Ramp D Only (One Way)

Linn Tom Storey

Iowa DOT Systems Planning

Alternate B:  Remove existing steel beam guardrail, remove existing HMA paved

shoulder, construct PCC paved shoulder and PCC barrier.

Ramp D at the US 151 / Iowa 13 / US 30 interchange.

6,803,749                           
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���A�������������� ������A����#��������!���"������#�A	�����7��B�C8���A�7�"��&.�� ���A �A��/��#���

/	A���A�&����������� �9//&�:�"��������A����;A �� �����������E)�<��	A�� �A�������� �����������A'�A �A������AA�



����������	A�

BCDCEF��
�

���"���������A����������4A�����������5��������.�����=������9�45.:����A����������(��B�E������!���"����

��#�A	��������� �A��A����<)����	A�� �A���������$AA�CDEF�F�B������A'������� �����������

����EB�F�����B

� ��������������������������A��A �����"��� ���A �A���������A�7�"��&.��������4�������/�������������

9�4/�:�����"��A�������A����������A�����������5��� A�&A�����A���������A��"A�A�A	��#��A�������B��<����

B�CE������A��������A�����������A������#A��"������A� #��A������A��A ������A��A�����>	A�����#���������� A��

����(AA���A�#������������� ������������A��A ����)������A��������'��A������'� ����A����	A�(AA���A����A����������

�� �������A�#����������"����������;#��A���$ �����&����� �����������������"���A��A�����#�(A������A�������A��

�����������A��A ���������AA������'� ����A��"A�A����A�#���������������������������� ������A?#��A�����������

!���"������#�A	�����A�#���������(�������A� ���������������"��"A�A��A���A�������AA������A�#������������A��1

A��� ������������������1 �����������;#������A�A���������F�	B������ ��������������#�����A��B

�������AB���������	��B

� %������A����� A����� A���A�#������������� )� ����A����	A�(AA��������=A�@���"A	A��������������������� �

 ������������������� �� �������1�A������#��������A��������������������A����� A��A�����A����AA������"A������

��A����A�� ���������A�&����� ����A����A��A�����������	A�A������A��A A������������� ���������"A�A�

A	��#��A��������������A��A ������������A������A�A�����"��������"A�A��A������A?#��A��(��4A��&�����

����A����"�������A������������#A�)���AA�������������A� �������������  A��������!���"������#�A	���������

��A�����A�A�����#���������#�)���A���������������������� �����# ���������A1���A���#���(�#��������

���A��A ������A�����"��������A�����A������  A���� A����#A�����"����������A�	A������������ � ��������A��#�A�

�����A�A�������������������AA������$�����A����������"����(A�����A���������"������A�A��������A�#�A��"�� ��"����

������A�# A���A��	A����� ����"�����A����������A������	A�A����"����������� �#�A����A"�����������������

 �����#�#���A�A��������  A��������A���A���/������ �#�A�������A������	A�A����������A��A �����������������

���#�����A���A������� �A�������A�A������� �����������A�A���������F�	B������������A�������	A�A�����

� ��A�������A�������	A�A����"�������	��A�#�A���"����������A��A ����������"�����A�# A���AA��)�

���	��A��  �����������������A�A������������(� � ����������"��������������	�������  A���(�A���������A�

������A�������	A�A������A�A'�A �A������A�#�����������A�����A��A ����������A�# A���A��#�(A�������;#���

 ����A���A���A���B



������������	A�B

C�B	�D� EB�F������� ���� ��������FB ��A����� ����

� �B	��A������A�B	B�� �� � �������������������� !"!#$ %&"#�$ �����������
' �B	��A�����(�BB �) '$$ ���������������� # �"'$$ �������������
% ��F�A�����B*��+FA�A�����,��	-A�.	B�� �� � �������������������� !"$$$ %'"$$$ �����������
! ���"��$/ �� && ������������������ %"�$$ �0$"&$$ ���������
& ���"�0/ �� !& ������������������ �"0$$ 0#"&$$ �����������
# 1�A���A����--A�B"�#/ �� 0 �������������������� !"�$$ %%"#$$ �����������
0 ����(��F.�)����"��$/ �� 2$ ������������������ %0$ %%"%$$ �����������

� ����	��B3B� 45 �& ������������������ 2$$ 0#"&$$ �����������

2 ��-*�A��"�#/ 45 �& ������������������ '"&$$ %0"&$$ �����������

�$ ����	��B3B��C��A.B"��)6% �) '"&$$ ������������� ! �$"$$$ �����������

�� ����	��B3B��C��A.B"��)6& �) %"&$$ ������������� ! �!"$$$ �����������

�' C	����B*�(������� �� %$ ������������������ &0$ �0"�$$ �����������

�% 7�*���BB*��8�3��9�4�:��*�;��F9�<��*B� )��� !"$$$ ������������� ' �"$$$ �������������

�! ��89�����=A��(�BB� �) '&$ ���������������� %$ 0"&$$ �������������

�& �A�B	B���;A�.��8��A�*���8�A8B 4� 0"$$$ ������������� � 0"$$$ �������������

�# �����5B�FB 45 ' �������������������� 0$$ �"!$$ �������������

�0 (�A���F�������� 4� '&"$$$ ����������� � '&"$$$ �����������

�� ;�-���>A���� 4� &$"$$$ ����������� � &$"$$$ �����������

���89�?�*B�����;A8����*B��������F��������� #%#"0�$ ���������

����������	ABCD�EF�����F��������C��B���������	���A�	�

�C���������	B���������������BB������FF	�C����D ��B�!C���CD����	� �"DD����!�C��
���������C��#�E���

$��C����%����	� �&�����'���C�	����(�����

$��CF�����(�)	���C�C�����"	�	���*+#�,-*.



���������	��ABC�DE���
�

�

�

�

F��������	�������C���������D���E�����D�A���	D�������������E	����ABC����������B��A�E�C�

�BB�����������C�BC�������� ��!E	D�D��C��E�C����!!�B�A�!����F��������	��"E	D���C���BC�DE���

�������D�!����C����!�������������	���������!������#�

•� ���������	A�$�AE ����!���%&'(��AF)�"E	D��

�

•� BCD�CEF���	�������������	��$�)��B��D����C�D����	��!����������	����

�

•� �������E���	A�$��AF)�"E	D����������D�D�

�

•� B��F���	��$�AF)�!E	D������������ ���!����C���	�����B���	����������	���

�

•� �������E���	��$*����	�����B���	����+�B���

�

•� �CF���	��$���	���EB���	� ���	��

�

•� ���������	��$���	���EB���	�B��������!�����	���,��	����E	D� �E���
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���������	A�B�CC��D

����������	A�B�CDC�EFB�����

E�F������	�A	

���C��1 �C����A���������

����E�������B����� ���A����D�����A�� ��FFA��A�

����BF���B��� B!A�"����#"�	�"A���F���

���		A���A�FA����A $"A�%����A�F����$"A�%BFAA����

&E'�$()��F� ����F����A����FA�	A�F��� *�!����������!�D

&E'�$()������������F�E��������A��B����� #+���CA�F�&�����A

&E'�$()�&��C�BF���B���1 BA����F������� ��F	

&E'�$()�&��C�'�A���B��� ����$��������%�����F

���������	A�B�CC��D)

&E'�$()��������,A�F�E��� ����$��������%�BF�����F

&E'�$()�&��C�*��"A!�D1 ����$��������%�,A�F

&E'�$()�&��C�����A����	�F��� ,�	F����F���1

&E'�$()�E���A�A	F���� ���FFA�F�"A�*�	F���FA���D)���		A��A�

&E'�$()�$F�A��-A.��������������F�"A/1 ���FFA�F�"A�*�	F���FA���D)� 	A��������A����$F�A�

E��"A�����(�����(�D�������(�����B��A������ ���FFA�F�"A�*�	F���FA���D)�&���A��$0�A�F

*��"����E���&�	F����������F���	 ���FFA�F�"A�*�	F���FA���D)�&�F���A���	�AA�

#.�AA�A����F����1A��B�AA�1 $F�A�)�2�	����$0	F���FA�

���A��C����A��E��� $"A�	�1A��,�����$"A�	�1A��2A����A

�C����A��,��A������A ������#+���CA�F�,�		����B���F

&����!A��E������	A $F�A�)�$F�A���C����A����F���

*�	�A����A�����������B�����  ����!�

*�	�A����A��(�������B��� $F�A�)�3���C����A����F���

$�A��F����2A����A�����A���A		�����A		�"A�����A� 3��A�������FA�

���	��B�CC��D)

&�F��

�����������D

�����������D

��		�0�A� ����!�

�*$

-

-

2

2

2

-

-

2

2

-

$50,000E$E�����A�FD�*�C��A)

&�F��

�����������D

�����������D

��		�0�A

 ����!�

�����D�B�CC��D)

2009 [1], 2010 [1], 2011 [3], 2014 [1]

*�D

(AF

��A

B��!

B��	�

5

1

-

-

-

B����*��F�$���4��"A�

(�FA�

$F�A�

 ����!�

3�F��A���FA�

-

-

-

-

-

����D	�	�'A��	)

B�����A������F����B�CC��D)

E�F���������A	6 4

E�F������	�A	 6
$8,333�24�����A�FD�*�C��A)

���	��������������D	�	�E����567687/21/2015

BA�A�F����&��FA�)

((YEAR <> 2004 and YEAR <> 2005 and YEAR <> 2006 and YEAR <> 2007 and YEAR <> 2008))

����D	F) 3�FA	)

1 1���A) of

I. Crash History
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I. Crash History



��������	�AB�C�DE�	

����������	A�B�CDE�F�������

2009537021 7800 BLK KIRKWOOD BLVD SW

F����A	��Poss/Unk

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���1

����E��������A���0

���E��������Lost control

�������E��������Rear-end

F��������E� A	AE���Wet

CE� ����!�D��Non-intersection: No special feature

"�#����E��$��A�B���3

�BA��C

��A	�!�����A�� North

$���%�	AE�� Essentially straight

�E��A&���	AE�� Sport utility vehicle

��A����%&�� 41

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

11/18/2009 07:43

�E��	��57 �A	��Cedar Rapids

�BA���

North

Essentially straight

Passenger car

48

Normal

�BA��E

North

Essentially straight

4-tire light truck

15

Normal

��A����)�� ��� F M M

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Rain

��ED��	����#�&��$7000

�A,� �-����	�

���&.%B�����EB�� �none indicated

none none Lost control

not reported not reported not reported

none none none

2010598592 8300  BLK KIRKWOOD BLVD SW

F����A	��PDO

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���0

����E��������A���0

���E��������FTY other

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� South

$���%�	AE�� Essentially straight

�E��A&���	AE�� 4-tire light truck

��A����%&�� 34

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

11/04/2010 07:57

�E��	��57 �A	��Cedar Rapids

�BA���

West

Essentially straight

Sport utility vehicle

61

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� M F

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Clear

��ED��	����#�&��$7000

�A,� �-����	�

���&.%B�����EB�� �none indicated

FTY other none 0

not reported not reported 0

none none 0

��������DDA�&�%��B��A��!EEB7/28/2015 1 3��&�� of

I. Crash History



��������	�AB�C�DE�	

����������	A�B�CDE�F�������

2011621579 8015 KIRKWOOD BLVD SW

F����A	��Poss/Unk

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���1

����E��������A���0

���E��������FTY from driveway

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Non-intersection: Business drive

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� West

$���%�	AE�� Essentially straight

�E��A&���	AE�� Passenger car

��A����%&�� 16

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

03/11/2011 07:55

�E��	��57 �A	��Cedar Rapids

�BA���

South

Essentially straight

Sport utility vehicle

46

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� F F

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Fog/smoke

��ED��	����#�&��$12000

�A,� �-����	�

���&.%B�����EB�� �none indicated

FTY from driveway none 0

not reported not reported 0

none none 0

2011653676 8000 BLK KIRKWOOD BLVD SW

F����A	��Minor

��	�BA	A���0

���E�������A���0

�A�E�������A���1

�E��A�B�������A���0

����E��������A���0

���E��������Exceeded authorized speed

�������E��������Non-collision

F��������E� A	AE���Dry

CE� ����!�D��Non-intersection: No special feature

"�#����E��$��A�B���1

�BA��C

��A	�!�����A�� South

$���%�	AE�� Essentially straight

�E��A&���	AE�� Passenger car

��A����%&�� 27

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

10/26/2011 15:15

�E��	��57 �A	��Cedar Rapids

�BA���

0

0

0

0

0

�BA��E

0

0

0

0

0

��A����)�� ��� M

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Cloudy

��ED��	����#�&��$14000

�A,� �-����	�

���&.%B�����EB�� �none indicated

Exceeded speed limit 0 0

Lost control 0 0

none 0 0
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��������	�AB�C�DE�	

����������	A�B�CDE�F�������

2011654772 7700 BLK KIRKWOOD BLVD SW

F����A	��Minor

��	�BA	A���0

���E�������A���0

�A�E�������A���1

�E��A�B�������A���0

����E��������A���0

���E��������Animal

�������E��������Non-collision

F��������E� A	AE���Dry

CE� ����!�D��Non-intersection: No special feature

"�#����E��$��A�B���1

�BA��C

��A	�!�����A�� North

$���%�	AE�� Essentially straight

�E��A&���	AE�� Motorcycle

��A����%&�� 30

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

11/01/2011 20:00

�E��	��57 �A	��Cedar Rapids

�BA���

0

0

0

0

0

�BA��E

0

0

0

0

0

��A����)�� ��� M

*A&�	��E� A	AE���Dark - roadway not lighted

+��	�����E� A	AE��� Partly cloudy

��ED��	����#�&��$6000

�A,� �-����	�

���&.%B�����EB�� �none indicated

none 0 0

not reported 0 0

none 0 0

2014797336 8000 KIRKWOOD BLVD SW

F����A	��PDO

��	�BA	A���0

���E�������A���0

�A�E�������A���0

�E��A�B�������A���0

����E��������A���0

���E��������FTY from stop sign

�������E��������Broadside

F��������E� A	AE���Dry

CE� ����!�D��Intersection: Four-way intersection

"�#����E��$��A�B���2

�BA��C

��A	�!�����A�� North

$���%�	AE�� Essentially straight

�E��A&���	AE�� Van or mini-van

��A����%&�� 54

��A�����E� �

��A����E�	��'�

��A����E�	��(�

Normal

05/03/2014 08:49

�E��	��57 �A	��Cedar Rapids

�BA���

East

Essentially straight

Passenger car

18

Normal

�BA��E

0

0

0

0

0

��A����)�� ��� M M

*A&�	��E� A	AE���Daylight

+��	�����E� A	AE��� Clear

��ED��	����#�&��$4000

�A,� �-����	�

���&.%B�����EB�� �none indicated

none FTY from stop sign 0

not reported not reported 0

none none 0
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�

�

�

�

��	���	��� ��������	�ABC��AC� ��� �!"F���#	���D$��AC�

%FD&�����'�����	D�� (�)�� *� ��

++!A�!���"�����,,�ADF��� �� �-���

.D�/����0��	�F���



����������	�A	�ABC	�AD���E��AFA�	��AB�E���A�������� ��������	

�	��A���A�EE���A	EA���EE��A�AB�E���

ABCDEF� ����������F� ��E����������� �C��	������

�DE�����E BD�

��C�	������

��B�B�����!��B��!�DE"�#�

$%$�&'�(��� )�E !�E����!��B��!�DE�AB�E���� ��������� )�E���!��B��!�DE�* +���F�������

,E-����DDC�.�AB�E�"�+E��� D E �.�F���#���� &�������� A���-����C�E BD�/��EB��" DE����#�����

0(����������� �����DE�1�.C��,E-����DDC�.�AB�E����� 	��2 � ��BCDE���E��"E !����.C��B+�(#��� �

�����DE�1�.C��AB�E����B��3�)A�4�,A

���EE��A!	�"��A����

5BC���� ���� ��E��B+�E��++ ���BCDE

�� .F�)DE�� D��1�- �.����F�����B��-�"B�����6����#

%��&� AC���DE��DDC�.�)DE�� D��1�-�����!�3��)1�7�%$�

'�� '�� ��-�����F��/ D�.�8�����)1�����!

%��&� 9)1��6BE�.�9 .. BD�)DE�� D��1�-��,���

���. +��B+���B:��E���#�!

��'2 ��B:��E���6��++ ��;�B<E-�"�20��2#��$

&�'����������� AC���DE��� .F�)DE�� D��1�- �.������!

����%A����

���= / ��E�+C..�F����00> ���	 *��E�+C..�F��� $�� F������6 !����� B����

��� E BD�.�!BDE-� ��.C������B+�9�F����	

� /�E�.�A���-�� � /�E�. E ���?� (	�������� 0(�����������������

� 9�:B���D:C� ���?� (%������ 0(�����������������
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� �B�� �.���D:C� ���?� (%����� &�����(�����������

� ��B���EF���!����,D.F "���C!����B�E���������-# (&�	�� 0(�����������������

0,�0����DE����..���B���EF�AB�E��B+��..�����-��� ������(�����������

$ 6BE�.�A���-������ 6BE�.�(�*B����&�BB �������(���������

��������������� AC���DE�A���-�����8��������3�6����6 A���-�����9)1��A���-���E�����
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�%�'����������� 6BE�.�)@���E���A���-���������3�A��@�69)1 �����DE�1�.C��B+���B ���

��&������������ A���-�����B ����/ ��E�8��������3����@�A�/������ ��A���-����D� ����

%�����(����� A���-�AB�E����B ���� D�/ ��E�8���������@��1A

�&�=����������� 6BE�.���B ����A���-����6)A��@�A�/�����

D���E��AFA�	��A����	

B�D�+ E���AB�E��3� (	=	��%� ' 3 ()*+ ����

ABD���� BD�EB�� D�.�0.�D���BCD���BCE

)@ �E D���0C�F��EB��< E-�.�+E0EC�D�.�D���BD�D �E<BB��BBC.����������B��-��

D �E<BB��BBC.�������D��AA5��5BCE-���������� ���0�A�������� �����B<�

* DD 5- ��0F�EE��F
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