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Site Specific 
FY 2018 

 
Applications listed in order received. 

Page 
No. Applicant Title/Subject 

$ $ $ 

Project Safety Request 

 

4 Iowa DOT – 
District 1 

IA 141 & NW 121st St East of 
Granger – Offset right turn lane 225,000 225,000 225,000 

26 Iowa DOT – 
District 1 

US 69 from Jewel Dr to SCL of 
Ames – Add a center turn lane 867,000 500,000 500,000 

56 City of 
Council Bluffs 

Traffic Signal at 32nd Ave & 
Manawa Centre Cr 191,000 164,200 164,200 

72 Clarke 
County 

Co Rd R45/Starline Ave paved 
shoulders and rumble strips 1,400,000 1,400,000 500,000 

85 City of 
Ottumwa 

S Marion St & 2nd St W – Install a 
Mini Roundabout 209,259 209,259 209,259 

101 City of 
Ottumwa 

N Ferry St & Albia Rd – Install a 
Roundabout 719,075 719,075 500,000 

117 City of 
Ottumwa 

N Ferry St & Richmond Ave – Install 
a Mini Roundabout 288,150 288,150 288,150 

133 Buchanan 
County 

Co Rd D16/Otterville Blvd - 
Construct 10ft shoulder and flatten 

foreslopes 
1,117,030 871,430 500,000 

163 City of 
Coralville 

US 6 & Jones Blvd/Westcor Dr – 
Install Traffic Signals 353,000 328,000 328,000 

182 City of Des 
Moines Hubbell Ave Signal modifications 12,600,000 12,600,000 500,000 

200 Iowa DOT – 
District 2 

US 18/IA 122 From N 20th St to 
Willow Creek Ct in Clear Lake 

Intersection Improvements 
713,000 713,000 500,000 

221 City of 
Ankeny 

Ankeny Blvd (US 69) & First St – 
Intersection Improvements 628,800 559,800 500,000 

247 Washington 
County 

Co Rd W61 From Spruce Ave to 
River St – PCC Overlay, Paved 

Shoulders, Rumble Strips 
2,395,518 500,000 500,000 

261 City of Tiffin US 6 & Park Rd – Install a 
Roundabout 1,979,693.60 1,466,439.70 500,000 

 
  



Site Specific 
(Continued) 

 

Page 
No. Applicant Title/Subject 

$ $ $ 

Project Safety Request 

 

279 Lee County Co Rd J40 – Paved Shoulders 
and Edgeline Rumbles 503,184 503,184 500,000 

297 Lee County Co Rd X23 – Paved Shoulders 
and Edgeline Rumbles 539,769 539,769 500,000 

315 Cedar 
County 

Co Rd X54 – Shoulder Safety 
Project 385,000 385,000 385,000 

325 City of Fort 
Dodge 

First Ave South and South 
Fifteen St Corridors – Two-way 

left turn lane and right turn lanes
1,309,000 512,500 500,000 

353 City of 
Eldridge 

S 1st St & E Iowa Ave and 
Midblock of 5th Ave Pedestrian 

Signals 
120,525 120,525 120,525 

370 City of Ames S Duff Ave & S 16th St – Turn 
Lane Improvements 722,000 495,000 495,000 

405 City of 
Waukee 

SE Boone Dr & SE Olson Dr – 
Install a Mini Roundabout 185,450 185,450 185,450 

422 City of 
Waukee 

US 6 & Alice’s Rd – Intersection 
Improvements 3,350,000 695,000 500,000 

446 City of 
Dubuque 

Grandview Ave & University Ave 
– Install a Roundabout 964,842 964,842 500,000 

476 Montgomery 
County 

Co Rd H34 from Q Ave to US 71 
– Pavement Widening 1,205,000 789,000 500,000 

491 Hamilton 
County 

Co Rd D46 & Co Rd R27 
Intersection Reconstruction 1,425,000 175,000 175,000 

      

 

 Totals 25 Projects $ 34,396,295.60 $ 25,909,623.70 $ 10,075,584

 



Rev. 6/16 

 
Application for TRAFFIC SAFETY FUNDS 

 
GENERAL INFORMATION DATE: 7/7/16 
  
Location / Title of Project IA 141 & NW 121st  East of Granger 

Applicant Iowa DOT District 1 

Contact Person Gary Kretlow Jr 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 Safety Cost      $ 225,000 

 Total Project Cost $ 225,000 

 
 
Safety Funds Requested      $ 225,000 

 
 
Does this project appear on a Safety Improvement Candidate List or is there a safety 
study recommendation for this project?  Yes – Explain _#4 expressway 
intersection________________  









































































































Rev. 6/16 

 
Application for TRAFFIC SAFETY FUNDS 

 
GENERAL INFORMATION DATE: 07/18/2016 
  
Location / Title of Project 32nd Ave & Manawa Centre Dr 

Applicant City of Council Bluffs 

Contact Person Mark Franz Title Traffic Superintendent 

Complete Mailing Address 1001 10th Avenue 

 Council Bluffs, IA 51501 

Phone (712) 328-4645 E-Mail mfranz@councilbluffs-ia.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 Safety Cost      $ 164,200 

 Total Project Cost $ 191,100 

 
 
Safety Funds Requested      $ 164,200 

 
 
Does this project appear on a Safety Improvement Candidate List or is there a safety 
study recommendation for this project?  Yes – Explain _     ________________  

No

A. Application Certification





 

 

 
Traffic Safety Improvements Program 
32nd Avenue & Manawa Centre Drive 

 
Existing Conditions 
The City of Council Bluffs has noticed an increasing crash trend at the intersection of 32nd Avenue 
with Manawa Centre Drive. 32nd Avenue has a posted speed limit of 25 miles per hour (mph) and 
runs east-west through the middle of Lake Manawa Centre. Between South Expressway and 
Manawa Centre Drive, 32nd Avenue is a four-lane cross-section with medians and exclusive left-
turn lanes provided at intersections. East of Manawa Centre Drive, 32nd Avenue is a two-lane 
access road collecting traffic from big box retail store parking lots on either side of the road.  
 
Manawa Centre Drive has a posted speed limit of 25 mph and runs north-south through the middle 
of Lake Manawa Centre. The roadway has a three-lane cross-section with a two-way left-turn lane 
provided through the development, and provides access to the retailers between 30th Avenue and 
35th Avenue. 35th Avenue and Manawa Centre Drive provide a connection to the Metro Crossing 
development to the south and east. 
 
The intersection has exclusive left-turn lanes on each approach and shared through/right turn 
lanes on all approaches with the exception of the eastbound approach, which has a through lane, 
exclusive left turn lane, and an exclusive right turn lane. There are a total of nine entering lanes at 
this all-way stop controlled intersection. Significant development exists on each corner of the 
intersection, as shown in the Table 1 below, resulting in each entering lane being utilized 
throughout the day.  
 
Table 1. Adjacent Land Use - 32nd Avenue & Manawa Centre Drive 

Northeast 
Quadrant 

 Southeast 
Quadrant 

Southwest 
Quadrant 

Northwest 
Quadrant 

The Home Depot Walmart Supercenter Menards OfficeMax 
Best Buy Sam’s Club Advance Auto Parts Strip Mall 

Gordmans 
Lake Manawa Centre 

Wash and Gas 
Long John  

Silver’s Restaurant Toys”R”Us 
ALDI 

 
All-way stop control intersections with multi-lane approaches provide challenges for drivers to 
determine right-of-way especially in retail locations with drivers who do not traverse the intersection 
regularly. This is proving to be the case at the intersection of 32nd Avenue with Manawa Centre 
Drive as can be seen in the recent crash history. 
 
Crash Analysis 
Crash history for this intersection was collected from the Iowa DOT CMAT software to identify 
trends and safety issues with the current intersection geometry and operations. The evaluation 
period is from 2011 to 2015. During these five years, 24 crashes have been reported, resulting two 
minor injuries, three possible injuries, and $97,710 in property damage. Broadside crashes 
accounted for 75% of the total crashes and resulted in one of the minor injury crashes, two of the 
possible injury crashes, and $77,900 in property damage. As can be seen in Figure 1, broadside 
crashes have been increasing over the past five years. This trend is expected to continue with 
further developments planned to the east and south in the area.

B. Narrative



TSIP – 32nd Avenue & Manawa Center Drive  
Council Bluffs, IA 

 

 
Figure 1. Annual Crashes by Type 
 
Proposed Concept 
A traffic signal is proposed to mitigate broadside collisions, the most frequent and severe crash 
type at this intersection. The traffic signal will include flashing yellow arrows for the northbound and 
southbound left turns, with the intention of operating in protected/permissive mode. Eastbound and 
westbound left turns will be permissive only with three-section head indications. Radar detection 
will be used as it is the City’s preferred method for detection as specified in the City of Council 
Bluffs Supplemental Specifications for Public Improvements. 
 
The traffic signal will be connected to the City’s interconnect system via a fiber connection with the 
nearby traffic signal at South Expressway and 32nd Avenue. All signs and traffic control devices will 
be MUTCD compliant and specified with the final design. Mast arm poles and the cabinet pad will 
be placed outside of the clear zone. No additional right-of-way will be required for this project. 
 
Safety Justification 
According to Crash Modification Factor (CMF) ID 5525 from the CMF Clearinghouse, a Crash 
Reduction Factor (CRF) of 34.4 can be anticipated for all crashes resulting in all severities for 
converting a stop-controlled intersection to traffic signal controlled. In the past five years, there 
have been two minor injury, three possible injury, and 19 property damage only crashes at the 
intersection of 32nd Avenue with Manawa Centre Drive. The installed traffic signal would be 
expected to result in a reduction in crashes for the more severe broadside crash type, however it 
will likely lead to an increase in crashes for the less severe rear-end crash type. 
 
Benefit/Cost Analysis 
The primary purpose of a benefit/cost analysis is to economically justify a project’s merit by 
comparing the anticipated benefits to the cost to complete the project. The total estimated cost of a 
traffic signal, including interconnect to South Expressway, at 32nd Avenue and Manawa Centre 
Drive is $191,100. With ineligible expenses such as utility relocation and engineering fees omitted, 
which are not considered a safety related costs, the total safety related project cost is $164,200. 
Annual operations and maintenance cost will be approximately $1,500 per year after the initial 
year. This cost was not included in the cost estimate but is reflected in the benefit/cost analysis. An 
estimated 15-year improvement life cycle, a 34.4 CRF, and 24 correctible crashes over the 
previous five-year time period yield an anticipated safety related benefit/cost ratio of 1.98:1.  
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B. Narrative



BIDDER:

PROJECT:  32nd Ave & Manawa Centre Dr TSIP Traffic Signal
DATE: July 2016

ITEM ESTIMATED UNIT 
NO. DESCRIPTION QUANTITY UNIT PRICE AMOUNT

1 MOBILIZATION 1 LS $2,000.00 $2,000.00
2 COMBINATION MAST ARM SIGNAL AND LIGHTING POLE 4 EACH $11,000.00 $44,000.00
3 TRAFFIC SIGNAL, 3-SECTION W/BACKPLATE 11 EACH $700.00 $7,700.00
4 TRAFFIC SIGNAL, 4-SECTION W/BACKPLATE 2 EACH $950.00 $1,900.00
5 TRAFFIC SIGNAL CONTROLLER,  TYPE TS2 WITH CONTROLLER CABINET & PAD 1 EACH $10,000.00 $10,000.00
6 PULL BOX 3 EACH $700.00 $2,100.00
7 PEDESTRIAN SIGNAL 2 EACH $500.00 $1,000.00
8 PEDESTRIAN PUSH BUTTON 2 EACH $150.00 $300.00
9 3-INCH CONDUIT, TRENCHED 60 LF $10.00 $600.00

10 3-INCH CONDUIT, JACKED 250 LF $20.00 $5,000.00
11 TRAFFIC SIGNAL WIRING 1 LS $10,000.00 $10,000.00
12 250W HPS EQUIVALENT LED ROADWAY LUMINAIRE 4 EACH $1,500.00 $6,000.00
13 REMOVE LIGHTING UNIT 1 EACH $1,000.00 $1,000.00
14 18" STREET NAME SIGN 4 EACH $400.00 $1,600.00
15 OVERHEAD SIGN 4 EACH $400.00 $1,600.00
16 REMOVE EXISTING SIGN AND POST 4 EACH $50.00 $200.00
17 PROVIDE AND INSTALL RADAR VEHICLE DETECTION SYSTEM 1 LS $26,000.00 $26,000.00

$121,000.00

1 REMOVE PULL BOX, TYPE PB-1 1 EACH $240.00 $240.00
2 PULL BOX - TYPE PB-6 2 EACH $680.00 $1,360.00
3 PULL BOX - TYPE PB-10 1 EACH $2,200.00 $2,200.00
4 TERMINAL FUSION SPLICE POINT 1 EACH $1,300.00 $1,300.00
5 FIBER OPTIC DISTRIBUTION ASSEMBLY CABLE 1 EACH $1,500.00 $1,500.00
6 3-INCH CONDUIT, TRENCHED 675 LF $6.50 $4,388.00
7 3-INCH CONDUIT, JACKED 465 LF $15.00 $6,975.00
8 36 STRAND SINGLE MODE FIBER OPTIC CABLE 1480 LF $2.25 $3,330.00
9 FIBER OPTIC COMMUNICATION SYSTEM 1 LS $5,000.00 $5,000.00

10 TESTING AND DOCUMENTATION OF FIBER OPTIC COMMUNICATION SYSTEM 1 LS $2,000.00 $2,000.00
$28,300.00

$0.00
$14,900.00

$164,200.00

$4,500.00
$14,900.00
$7,500.00

$26,900.00

$191,100.00

Engineer's Estimate

TRAFFIC SIGNAL - PERMANENT

 PERMANENT SIGNAL TOTAL   

TRAFFIC SIGNAL - INTERCONNECT

RIGHT OF WAY 

SAFETY RELATED PROJECT COSTS

TOTAL PROJECT COST

INTERCONNECT TOTAL   

CONTINGENCIES (10%)

DESIGN ENGINEERING (10%)
UTILITY RELOCATIONS (3%)

INELIGIBLE EXPENSES PROJECT COSTS

CONSTRUCTION ENGINEERING (5%)

C. Costs



    

 

 
Traffic Safety Improvements Program 

Traffic Signal Installation 
32nd Avenue & Manawa Centre Drive 

Council Bluffs, IA 
 
Project Schedule 
 
Submittal of 2016 TSIP Funds Application August 15, 2016 
TSIP Funds Available July 1, 2017 
Traffic Signal Design July – August 2017 
Project Bidding February 2018 
Begin Construction April 2018 
End Construction June 2018 

D. Time Schedule



Vicinity Map
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32nd Avenue & Manawa Centre Drive 
Approach Photographs 

 
Manawa Centre Drive looking North at 32nd Avenue 

 
Manawa Centre Drive looking South at 32nd Avenue 

  

F. Color Pictures



32nd Avenue & Manawa Centre Drive 
Approach Photographs 

 
32nd Avenue looking East at Manawa Centre Drive 

 
32nd Avenue looking West at Manawa Centre Drive 

F. Color Pictures



G. Plan View



H. Aerial Photograph



Major Cause Summary

Report Version 1.1 Jan 2005

Major Cause Summary 32nd Ave & Manawa Centre Dr

Total Crashes

Animal Improper Backing

Ran Traffic Signal1 Illegally Parked/Unattended

Ran Stop Sign8 Swerving/Evasive Action

Crossed Centerline Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign6 Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

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)1 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 Conditions 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 Close2 Other: Other Improper Action2

Disregarded Railroad Signal Unknown4

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

2

3

19

-

-

2

5

1

$97,710TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2011 [1], 2012 [6], 2013 [5], 2014 [5], 2015 [7]

Dry

Wet

Ice

Snow

Slush

19

5

-

-

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

-

Analysis Years:

Surface Condition Summary:

Total Injuries24 8

Total Crashes 24
$4,071AVG Property Damage:

Crash Mapping Analysis Tool7/5/2016

Selection Filter:
((CITYNAME = 'Council Bluffs')) AND ((YEAR = 2011 or YEAR = 2012 or YEAR = 2013 or YEAR = 2014
or YEAR = 2015))

Analyst: Mark Franz Notes:

1 1Page: of

I. CMAT Summary



 

Felsburg Holt & Ullevig : Omaha (NE)
11422 Miracle Hills Drive  Suite 115

Omaha, Nebraska, United States  12345
(402) 445-4405 mark.meisinger@fhueng.com

Count Name: 32nd Ave & Manawa Centre Dr
TMC
Site Code: 323
Start Date: 01/30/2014
Page No: 1

Turning Movement Data

Start Time

NB Manawa Centre Dr SB Manawa Centre Dr EB 32nd Ave WB 32nd Ave

Northbound Southbound Eastbound Westbound

Left Thru Right U-Turn Peds App.
Total Left Thru Right U-Turn Peds App.

Total Left Thru Right U-Turn Peds App.
Total Left Thru Right U-Turn Peds App.

Total Int. Total

5:00 PM 35 34 2 0 0 71 29 33 7 0 0 69 8 20 43 0 0 71 3 31 30 0 0 64 275

5:15 PM 29 36 2 0 0 67 33 33 6 0 0 72 6 17 36 0 0 59 2 45 23 0 0 70 268

5:30 PM 16 24 3 0 0 43 26 31 4 0 0 61 5 18 45 0 0 68 4 30 23 0 0 57 229

5:45 PM 34 20 2 0 0 56 26 23 4 0 0 53 7 18 39 0 0 64 2 38 17 0 0 57 230

Hourly Total 114 114 9 0 0 237 114 120 21 0 0 255 26 73 163 0 0 262 11 144 93 0 0 248 1002

6:00 PM 29 21 2 0 0 52 23 26 10 0 0 59 5 28 29 0 0 62 2 37 22 0 0 61 234

6:15 PM 24 33 1 0 0 58 20 30 2 0 0 52 2 13 37 0 0 52 1 49 18 0 0 68 230

6:30 PM 22 24 1 0 0 47 26 20 6 0 0 52 3 15 32 0 0 50 0 30 18 0 0 48 197

6:45 PM 13 32 1 0 0 46 20 26 2 0 0 48 3 12 37 1 0 53 3 31 19 0 0 53 200

Hourly Total 88 110 5 0 0 203 89 102 20 0 0 211 13 68 135 1 0 217 6 147 77 0 0 230 861

7:00 PM 21 19 4 0 0 44 21 18 2 0 0 41 3 13 31 0 0 47 3 28 14 0 0 45 177

7:15 PM 20 15 2 0 0 37 24 9 4 0 0 37 5 8 23 0 0 36 4 25 20 0 0 49 159

7:30 PM 17 10 0 0 0 27 12 13 1 0 0 26 3 20 27 0 0 50 0 22 14 0 0 36 139

7:45 PM 18 20 0 0 0 38 21 7 4 0 0 32 5 18 27 0 0 50 2 37 15 0 0 54 174

Hourly Total 76 64 6 0 0 146 78 47 11 0 0 136 16 59 108 0 0 183 9 112 63 0 0 184 649

*** BREAK *** - - - - - - - - - - - - - - - - - - - - - - - - -

2:00 PM 31 38 3 0 0 72 29 42 7 0 0 78 14 34 67 0 0 115 9 52 20 0 1 81 346

2:15 PM 27 42 5 0 0 74 41 34 9 0 0 84 6 23 55 0 0 84 3 58 34 0 0 95 337

2:30 PM 37 37 9 0 0 83 36 37 10 0 0 83 14 28 54 0 0 96 3 57 32 0 0 92 354

2:45 PM 33 37 2 0 0 72 36 30 9 0 0 75 10 28 62 0 0 100 5 65 22 0 0 92 339

Hourly Total 128 154 19 0 0 301 142 143 35 0 0 320 44 113 238 0 0 395 20 232 108 0 1 360 1376

3:00 PM 24 31 7 0 0 62 30 38 9 0 0 77 7 24 50 0 0 81 6 53 39 0 0 98 318

3:15 PM 31 30 5 0 0 66 40 34 3 0 1 77 9 31 49 0 0 89 8 51 32 0 0 91 323

3:30 PM 25 41 6 0 0 72 34 30 7 0 0 71 10 26 46 0 0 82 8 55 22 0 0 85 310

3:45 PM 29 40 1 0 0 70 36 37 9 0 0 82 14 25 56 0 0 95 8 60 32 0 0 100 347

Hourly Total 109 142 19 0 0 270 140 139 28 0 1 307 40 106 201 0 0 347 30 219 125 0 0 374 1298

4:00 PM 32 26 1 0 0 59 37 34 8 0 0 79 4 36 51 0 0 91 7 57 27 0 0 91 320

4:15 PM 33 26 4 0 0 63 34 38 3 0 0 75 11 34 37 0 0 82 2 60 34 0 0 96 316

4:30 PM 29 33 2 0 0 64 28 38 2 0 0 68 7 24 41 0 0 72 7 64 25 0 0 96 300

4:45 PM 41 37 0 0 0 78 29 35 7 0 0 71 7 23 36 0 0 66 2 54 29 0 0 85 300

Hourly Total 135 122 7 0 0 264 128 145 20 0 0 293 29 117 165 0 0 311 18 235 115 0 0 368 1236

5:00 PM 26 26 9 0 0 61 41 34 6 0 0 81 9 22 44 0 0 75 2 45 40 0 0 87 304

5:15 PM 34 32 4 0 0 70 29 42 8 0 0 79 7 28 44 0 0 79 6 62 27 0 0 95 323

5:30 PM 33 31 4 0 0 68 36 30 6 0 0 72 2 25 38 0 1 65 4 48 30 0 0 82 287

5:45 PM 28 31 3 0 0 62 29 24 7 0 0 60 10 19 51 0 0 80 5 44 34 0 0 83 285

Hourly Total 121 120 20 0 0 261 135 130 27 0 0 292 28 94 177 0 1 299 17 199 131 0 0 347 1199

6:00 PM 43 24 5 0 2 72 33 18 6 0 0 57 7 25 45 0 1 77 2 53 25 0 0 80 286

6:15 PM 35 29 4 0 0 68 31 35 5 0 0 71 6 21 39 0 0 66 1 42 34 0 0 77 282

6:30 PM 31 28 5 0 0 64 33 20 6 0 0 59 9 22 43 0 0 74 3 53 22 0 0 78 275

6:45 PM 23 24 1 0 0 48 24 27 3 0 0 54 8 22 43 0 0 73 3 41 30 0 0 74 249

J. Turning Movement Counts



Hourly Total 132 105 15 0 2 252 121 100 20 0 0 241 30 90 170 0 1 290 9 189 111 0 0 309 1092

7:00 PM 28 29 2 0 0 59 20 30 6 0 0 56 6 29 42 0 0 77 0 34 31 0 0 65 257

7:15 PM 27 19 0 0 0 46 26 22 2 0 0 50 6 22 32 0 0 60 1 56 26 0 0 83 239

7:30 PM 31 16 4 0 0 51 18 25 8 0 0 51 4 22 37 0 0 63 2 47 25 0 0 74 239

7:45 PM 27 14 2 0 0 43 29 16 3 0 0 48 4 18 24 0 0 46 0 35 23 0 0 58 195

Hourly Total 113 78 8 0 0 199 93 93 19 0 0 205 20 91 135 0 0 246 3 172 105 0 0 280 930

Grand Total 1016 1009 108 0 2 2133 1040 1019 201 0 1 2260 246 811 1492 1 2 2550 123 1649 928 0 1 2700 9643

Approach % 47.6 47.3 5.1 0.0 - - 46.0 45.1 8.9 0.0 - - 9.6 31.8 58.5 0.0 - - 4.6 61.1 34.4 0.0 - - -

Total % 10.5 10.5 1.1 0.0 - 22.1 10.8 10.6 2.1 0.0 - 23.4 2.6 8.4 15.5 0.0 - 26.4 1.3 17.1 9.6 0.0 - 28.0 -

Car 1009 1008 108 0 - 2125 1037 1008 200 0 - 2245 243 799 1486 1 - 2529 121 1630 924 0 - 2675 9574

% Car 99.3 99.9 100.0 - - 99.6 99.7 98.9 99.5 - - 99.3 98.8 98.5 99.6 100.0 - 99.2 98.4 98.8 99.6 - - 99.1 99.3

Truck 7 1 0 0 - 8 3 11 1 0 - 15 3 12 6 0 - 21 2 19 4 0 - 25 69

% Truck 0.7 0.1 0.0 - - 0.4 0.3 1.1 0.5 - - 0.7 1.2 1.5 0.4 0.0 - 0.8 1.6 1.2 0.4 - - 0.9 0.7

Ped - - - - 2 - - - - - 1 - - - - - 2 - - - - - 1 - -

% Ped - - - - 100.0 - - - - - 100.0 - - - - - 100.0 - - - - - 100.0 - -

J. Turning Movement Counts



K. Traffic Signal Layout



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

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Jul 18, 2016

Intersection:

Improvement

Proposed Improvement(s):

164,200$   Estimated Improvement Cost, EC 15       Est. Improvement Life, years, Y

1,500$       Other Annual Cost (after initial year), AC 34       Crash Reduction Factor (integer), CRF

16,678$     Present Value Other Annual Costs, OC 4.0% Discount Rate (time value of $), INT

Present Value Cost, COST = EC + OC

Traffic Volume Data

Source: 1/30/2014 Date of traffic count

Daily Entering Vehicles by Approach (or AADT / 2)

2,700 Current Annual Entering Veh., AEV = DEV * 365

3,300 3,000 veh / day, Final Year DEV, FDEV

2,500 MEV, Total Million Entering Veh. Over
   life of Project, TMEV

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

11,500       Current Daily Entering Vehicles, DEV

Crash Data

2011 First full year --> 2015 Last full year 5.0 years, Time Period, T

0 Additional months values as of May 2014

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

0 Major Injuries @ $325,000 -$                 

5 Injury Crashes 2 Minor Injuries @ $65,000 130,000$         

3 Possible Injuries @ $35,000 105,000$         
19 Property Damage Only (assumed cost per crash) $7,400 177,600$         

-OR-   enter all Property Costs of all crashes:
24 Total Crashes, TA Total $ Loss, LOSS 412,600$         

4.80           Current Crashes / Year, AA = TA / T Crashes / MEV, Crash Rate, CR
17,192$     Cost per Crash, AVC = LOSS / TA   CR = TA x 10^6 / (DEV x 365 x T)

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

28,387$     Crash Costs Avoided in First Year, AAR x AVC
28.6           Total Avoided Crashes, TECR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $358,650 : = 1.98  : 1

358,650$     

$180,878

1.14             

4,197,500      

72.59             

City of Council Bluffs

15,477           

Install traffic signal.

32nd Ave & Manawa Centre Dr

Pottawattamie Fellsburg Holt & Ullevig

180,878$         
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B. Narrative 

2162430 
 

Background 

The City of Ottumwa is planning to make enhancements to the intersection of S Marion Street and 2nd 

Street W to address running stop signs on S Marion. Last year, 2nd Street was converted from a one-way 

street to two-way. This change to the corridor had little to no effect on the safety of this intersection and 

crashes continue to occur as will be discussed in the crash history section. 

S Marion Street is a two-lane urban roadway with parking on both sides of the street and a posted 

speed of 25 MPH. S Marion is the minor street and is currently stop controlled. 2nd Street W is the major 

street and operates under free-flow conditions. The posted speed limit is 25 MPH and also has parking 

along both side of the street.  The most frequent crash type is a failure of the S Marion Street motorists to 

yield to the vehicles on 2nd Street.  

The majority of the traffic is passenger vehicles and truck-turning traffic is minimal. Trucks (WB-50 

and above) have alternative routes which makes the design vehicle for this intersection single unit trucks 

and school buses. The corridor was looked at to determine the best solution for slowing down vehicles 

while not having a negative impact on traffic operations.Traffic signals were evaluated for this intersection 

and none of the eight warrants were met as required by MUTCD. 

Proposed Improvements 

The proposed intersection improvements include constructing a mini roundabout which will serve as a 

traffic calming measure. Splitter islands will be installed to reduce the intersection speeds and notify 

motorist of the intersection. The splitter islands will be raised to allow for pedestrian refuges and 

additional raised medians will be added to reduce crosswalk lengths and additional deflection where 

possible. The central island will be fully traversable and constructed with HMA or other materials to 

provide a contrast in color. The central island will be raised 3-4” to deter motorists from traveling through 

the island and will allow for any large trucks or buses to navigate the intersection. Pavement markings will 

be modified in the vicinity of the intersection reduce the on-street parking closest to the intersection. 

Included in the improvements is intersection lighting to illuminate the approaches and pedestrian 

crossings. The lighting will be cut-off to reduce the impact to adjacent property owners. Refer to Section 

G for proposed improvements. Prior to the final recommendation a presentation was made to City Council 
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2162430 
 

to discuss the proposed solution which was well received. The need to slow motorists down along this 

corridor is important and a roundabout will provide this result. 

Crash history for this intersection was collected from Iowa DOT CMAT software and has been 

evaluated from 2005 to 2015 to identify trends and safety issues with the current geometry. In the past 10 

years 32 crashes have been reported at this location resulting in 7 minor and 10 possible injuries. 29 of 

the 32 (90%) were broadside crashes. Refer to Section I for crash history and summary. Photos of recent 

accidents are also included in this application to show the severity of the crashes at this location. 

The proposed improvements will provide users with an intersection that will reduce speeds, provide 

accommodations for pedestrians and bicyclists, and will aid in providing acceptable gaps. The proposed 

improvements are expected to result in a safer intersection and reduce the number of injury crashes per 

year. 



C. Cost Estimate

Item No Description Unit Unit Price Quantity Cost
1 Removal of Pavement SY 10$                  977 9,770$             
2 Removal of Sidewalk SY 8$                    450 3,600$             
3 Removal of Light Pole EA 200$                1 200$                
4 Hydrant Relocation EA 500$                2 1,000$             
5 PCC Patch, 10" SY 80$                  100 8,000$             
6 PCC Colored - Median & Crosswalk SY 90$                  525 47,250$           
7 PCC Sidewalk, 4" SY 35$                  300 10,500$           
8 PCC Sidewalk Ramp SY 50$                  52 2,600$             
9 Granular Subbase, 6" SY 7$                    977 6,839$             

10 Storm Improvements LS 20,000$           1 20,000$           
11 Pavement Markings and Signage LS 5,000$             1 5,000$             
12 Street Lighting EA 8,000$             8 64,000$           
13 Erosion Control & Administration LS 500$                1 500$                
14 Construction Survey LS 8,000$             1 8,000$             
15 Traffic Control LS 12,000$           1 12,000$           
16 Mobilization LS 10,000$           1 10,000$           

Rough Order of Magnitude Construction Cost 209,259$         

Proposed Public Improvements - Mini-Roundabout
S Marion Street & 2nd Street W

Ottumwa, Iowa
Engineer's Rough Order Magnitude of Cost

Estimate of Quantities - August 14, 2016



D. Timeline Schedule 
 

 

 
 

Improvements to the 2nd Street and Marion Street Intersection which are to be funded through 
Traffic Safety Improvement Fund. The schedule proposed for the safety improvements is as 
follows: 

 August 2016 – Submit for 2016 TSIP Funds 
 

 September 2016 – January 2017 – Proceed with design of improvements 
 

 December 2016 – TSIP Funds are awarded 
 

 February 2017 –Let intersection project 
 

 Summer 2017 – Construction begins 
 

 July 2017 –TSIP funds are available for the 2nd Street and Marion Street Intersection 
Improvements 
 

 August 2017 – Construction complete for mini roundabout. 

 



  E. Project Location 

 

 

Project Location 

City of Ottumwa 



F. Site Photos 
 

 

 
 

 
Looking Northeast from Marion Street NE 

Bound Approach 
 
 

 
Looking Northwest from 2nd Street NW Bound 

Approach* 
 
 
 
 
 
 
 
 

 
Looking Southeast from 2nd Street SE Bound 

Approach 
 
 

 
Looking Southwest from Marion Street SW 

Bound Approach 
 

 

 

 

 

 

 

 

*Source: Google® 

Hwy 146 Looking South 
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Broadside Collision: 6/18/2015 (1) 

 

Broadside Collision: 6/18/2015 (2) 

 

Broadside Collision: 6/18/2015 (3) 

 

 

Broadside Collision: Date Unknown (1) 

 

Broadside Collision: Date Unknown (2) 

 

 

 

 

 

    





H. Aerial Photograph 
 

 

 
 

 
 

Hwy 146 Looking South 

Project Location 



Major Cause Summary

Report Version 1.1 Jan 2005

0

Total Crashes

Animal Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign12 Swerving/Evasive Action

Crossed Centerline Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign15 Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

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) Inattentive/Distracted By: Use of Phone or Other1

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

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

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn1 Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close Other: Other Improper Action

Disregarded Railroad Signal Unknown2

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

-

-

7

10

15

-

-

11

13

-

$161,379TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2006 [4], 2007 [3], 2008 [3], 2009 [1], 2010 [3], 2011 [3], 2012 [3], 2013 [2], 2014 [2], 2015 [8]

Dry

Wet

Ice

Snow

Slush

28

2

-

2

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

-

Analysis Years:

Surface Condition Summary:

Total Injuries32 24

Total Crashes 32
$5,043AVG Property Damage:

Crash Mapping Analysis Tool7/13/2016

Selection Filter:

((YEAR <> 2016))

Analyst: Notes:

1 1Page: of

samorli
Text Box
I. Crash Summary



J. Traffic Counts 
 

 

 
 

2014 Iowa DOT Traffic Map 
 
 

 
 
 
 
 
 
 
 
 

Road Name 2014 Iowa DOT AADT 

Marion Street 1980 

2nd Street 2920 

Hwy 146 Looking South 

Project Location 



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

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Aug 14, 2016

Intersection:

Improvement

Proposed Improvement(s):

209,259$    Estimated Improvement Cost, EC 20       Est. Improvement Life, years, Y

Other Annual Cost (after initial year), AC 65       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)

990 Current Annual Entering Veh., AEV = DEV * 365

1,460 1,460 veh / day, Final Year DEV, FDEV

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

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

4,900          Current Daily Entering Vehicles, DEV

Crash Data

2006 First full year --> 2015 Last full year 10.0 years, Time Period, T

Additional months values as of May 2014

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

0 Major Injuries @ $325,000 -$                  

17 Injury Crashes 11 Minor Injuries @ $65,000 715,000$          

13 Possible Injuries @ $35,000 455,000$          
15 Property Damage Only (assumed cost per crash) $7,400 236,800$          

-OR-   enter all Property Costs of all crashes:
32 Total Crashes, TA Total $ Loss, LOSS 1,406,800$       

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

43,963$      Cost per Crash, AVC = LOSS / TA   CR = TA x 10^6 / (DEV x 365 x T)
70.5            Total Expected Crashes, TECR = CR x TMEV Present Value of Avoided
2.08            Crashes Avoided First Year AAR = AA x CRF / 100   Crashes, BENEFIT

91,442$      Crash Costs Avoided in First Year, AAR x AVC
45.8            Total Avoided Crashes, TECR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $1,350,663 : = 6.45  : 1

Conversion to Mini Roundabout

Existing 2-way Stop at 4-way intersection

S Marion & 2nd Street W - Ottumwa, Iowa

Wapello Shive-Hattery

209,259$         

1,350,663$  

$209,259

1.79             

1,788,500      

39.38             

Iowa DOT

5,979             
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B. Narrative 

 

 

Background 

The City of Ottumwa is planning to make improvements to the intersection of North Ferry Street 

and Albia Road. It is a three-way intersection that is traffic signal controlled. North Ferry Street is a four-

lane collector road with a right-lane bypass in the southbound direction and northbound left-turn lane. 

Albia Road is a three-lane cross section, (two-lane road with a left-turn lane). North of the intersection, 

North Ferry Street converts to Wapello Road, which is a four-lane divided corridor. The speed limits of 

both roadways is 30 mph. See Exhibit H for existing conditions. This intersection was identified by City 

Staff as a top 10 intersection to address safety concerns. Observations of speeds and failing to yield at 

driveways has also lead to a number of near miss accidents. This area is continuing to development and 

as new development occurs, sidewalks and trails will be installed which will lead to increased number of 

pedestrians.  

Crash History 

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

evaluated from 2007 to 2015 to identify trends and safety issues with the current geometry. In the past 

8.3 years 18 crashes have been reported, resulting in 3 minor injuries, and 2 possible injuries. The 

causes of the majority of crashes are failure to yield from a driveway, failure to stop at traffic signal/stop 

sign and driving too fast. The driveway that collisions have been reported at is the Family Video driveway 

where the right-turn bypass, driveway, and Albia Road all converge in the same location. Refer to 

Section I for crash history summary provided by CMAT, a crash analysis tool provided and updated by 

the Iowa DOT. 

Proposed Improvements 

 Due to the amount and types of crashes at the intersection, it is proposed to construct a 

roundabout to increase safety. The roundabout will slow down traffic, which will reduce the amount of 

crashes due to excessive speeding. The amount of broadside and sideswipe collisions occurring at the 

bypass lane is also expected to be reduced due to the proposed geometry. Collisions caused by failure to 
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yield at driveways are expected to decrease as the roundabout provides one exit from North Ferry Street 

to Albia Road where it conflicts with the Family Video driveway.  

Conclusion 

 The proposed improvements will provide users with an intersection that will reduce speeds, aid in 

acceptable gaps and reduce the number of conflict points at the intersection. The proposed 

improvements are expected to result in a safer intersection and reduce the number of injury crashes per 

year. With the addition of sidewalk improvements, this is another benefit to installing a roundabout to 

allow for a safe crossing of the intersection. 



C. Cost Estimate

Item No Description Unit Unit Price Quantity Cost
1 Removal of Pavement SY 8$                    5,380 43,040$           
2 Removal of Tree EA 200$                10 2,000$             
3 Removal of Traffic Signal LS 30,000$           1 30,000$           
4 Unclassified Excavation & Embankment CY 8$                    900 7,200$             
5 PCC, 10" SY 55$                  5,025 276,375$         
6 PCC, Truck Apron SY 90$                  275 24,750$           
7 PCC Driveway, 6" SY 35$                  80 2,800$             
8 Granular Subbase, 6" SY 7$                    5,380 37,660$           
9 Storm Sewer LF 85$                  750 63,750$           

10 Subdrain, 6" LF 15$                  1,000 15,000$           
11 Storm Sewer Intake, RA-3 EA 2,500$             4 10,000$           
12 Storm Sewer Intake, RA-5 EA 3,500$             4 14,000$           
13 Imported Top Soil CY 30$                  1,350 40,500$           
14 Hydroseeding with Liquid Mulch Binder ACRE 4,000$             1 4,000$             
15 Pavement Markings and Signage LS 15,000$           1 15,000$           
16 Street Lighting EA 4,000$             8 32,000$           
17 Erosion Control & Administration LS 1,000$             1 1,000$             
18 Construction Survey LS 10,000$           1 10,000$           
19 Traffic Control LS 50,000$           1 50,000$           
20 Mobilization LS 40,000$           1 40,000$           

Rough Order of Magnitude Construction Cost 719,075$         

Proposed Public Improvements - Modern Roundabout
North Ferry Street and Albia Road

Ottumwa, Iowa
Engineer's Rough Order Magnitude of Cost

Estimate of Quantities - August 14, 2016



D. Timeline Schedule 
 

 

 
 

Improvements to the North Ferry and Albia Road Intersection, which are to be funded through 
Traffic Safety Improvement Fund. The schedule proposed for the safety improvements is as 
follows: 

 August 2016 – Submit for 2016 TSIP Funds 
 

 October 2016 – October 2017 – Proceed with design of improvements  
 

 December 2016 – TSIP Funds are awarded 
 

 July 2017 –TSIP funds are available for the intersection improvements 
 

 January 2018 –Let intersection project  
 

 Spring 2018 – Construction begins 
 

 November 2018 – Construction complete for intersection improvements. 

 



  E. Project Location 

 

 

Project Location 

City of Ottumwa 



F. Site Photos 
 

 

 
 

 

*Source: Google® 

 

 



F. Site Photos 
 

 

 
 

 

*Source: Google® 

 

    





H. Aerial Photograph 
 

 

 
 

 

 

Hwy 146 Looking South 

Project Location 



Major Cause Summary

Report Version 1.1 Jan 2005

Total Crashes

Animal Improper Backing

Ran Traffic Signal2 Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action

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 Turn1 Ran Off Road - Straight

FTYROW: From Driveway1 Ran Off Road - Left

FTYROW: From Parked Position Lost Control3

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative)1 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 Conditions3 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 Close1 Other: Other Improper Action3

Disregarded Railroad Signal Unknown

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner1 None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

3

1

14

-

-

3

2

-

$59,850TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2007 [4], 2009 [3], 2011 [2], 2012 [2], 2013 [3], 2014 [3], 2015 [1]

Dry

Wet

Ice

Snow

Slush

12

4

1

1

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

-

Analysis Years:

Surface Condition Summary:

Total Injuries18 5

Total Crashes 18
$3,325AVG Property Damage:

Crash Mapping Analysis Tool7/13/2016

Selection Filter:

((YEAR <> 2005))

Analyst: Notes:

1 1Page: of

samorli
Text Box
I. Crash Summary



J. Traffic Counts 
 

 

 
 

 

 
2014 Iowa DOT Traffic Map 

 
 
 
 
 
 
 
 

 
 
 

Road Name 2014 Iowa DOT AADT 

Albia Road 9800 

N Ferry Street 7300 

Wapello Street 10200 

Hwy 146 Looking South 

Project Location 



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

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Aug 14, 2016

Intersection:

Improvement

Proposed Improvement(s):

719,075$    Estimated Improvement Cost, EC 20       Est. Improvement Life, years, Y

Other Annual Cost (after initial year), AC 60       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)

5,100 Current Annual Entering Veh., AEV = DEV * 365

4,900 0 veh / day, Final Year DEV, FDEV

3,650 MEV, Total Million Entering Veh. Over
   life of Project, TMEV

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

13,650        Current Daily Entering Vehicles, DEV

Crash Data

2007 First full year --> 2015 Last full year 9.0 years, Time Period, T

Additional months values as of May 2014

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

0 Major Injuries @ $325,000 -$                  

4 Injury Crashes 3 Minor Injuries @ $65,000 195,000$          

2 Possible Injuries @ $35,000 70,000$            
14 Property Damage Only (assumed cost per crash) $7,400 133,200$          

-OR-   enter all Property Costs of all crashes:
18 Total Crashes, TA Total $ Loss, LOSS 398,200$          

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

22,122$      Cost per Crash, AVC = LOSS / TA   CR = TA x 10^6 / (DEV x 365 x T)
44.0            Total Expected Crashes, TECR = CR x TMEV Present Value of Avoided
1.20            Crashes Avoided First Year AAR = AA x CRF / 100   Crashes, BENEFIT

26,547$      Crash Costs Avoided in First Year, AAR x AVC
26.4            Total Avoided Crashes, TECR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $392,113 : = 0.55  : 1

Conversion to Single-Lane Roundabout

Existing 3-Way Traffic Signal with Southbound Right-Turn Bypass Lane

North Ferry Street & Albia Road - Ottumwa, Iowa

Wapello Shive-Hattery

719,075$         

392,113$     

$719,075

0.40             

4,982,250      

109.70           

Iowa Department of Transportation

16,656           
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B. Narrative 

 

 

Background 

 The City of Ottumwa is planning to make improvements to the intersection of North Ferry Street 

and Richmond Avenue. It is a four-way intersection that is stop controlled in three directions. North Ferry 

Street is four lanes north of Richmond Avenue and three lanes south of Richmond Avenue. Richmond 

Avenue is a two-lane collector road and has a right-turn auxiliary lane in the westbound direction. The 

speed limit of both roadways is 30 mph. There are eight business driveways within 170’ of the intersection 

that cause conflict points and have resulted in crashes. See Exhibit H for existing conditions. 

Crash History 

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

evaluated from 2007 to 2016 to identify trends and safety issues with the current geometry and 

operations. In the past 9 years 30 crashes have been reported resulting in 3 major injuries, 2 minor 

injuries, and 9 possible injuries. The majority of crashes have been due to a failure to yield from a stop 

sign (40%). One of the major injuries was due to failing to yield to a pedestrian. Other crash causes 

include excessive speeding, running stop signs, and failing to yield to traffic from driveways. Refer to 

Section I for a crash history summary. 

Proposed Improvements 

 Due to the amount and types of crashes at the intersection, it is proposed to construct a mini 

roundabout to increase safety. The mini roundabout will serve as a traffic calming device, which will slow 

down traffic to reduce the amount of crashes due to excessive speeding. Splitter islands will be installed 

to reduce the intersection speeds and notify motorists of the intersection. Due to the wide streets, the 

splitter islands will provide adequate deflection which will result in lower intersection speeds. Sidewalks 

are also proposed in addition to crosswalks and curb ramps to safely accommodate pedestrians at the 

intersection and connect to existing sidewalks according to ADA compliance. The splitter islands will 

serve as a pedestrian refuge as they will be raised. The central island will be a 3” traversable raised curb 

to deter motorists from traveling through the intersection, however will accommodate large trucks and 

buses. Additionally, the outer edges will be removed and the mini roundabout will be reconstructed in a 

way that will control access points to properties near the intersection. This is anticipated to reduce 
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crashes at driveways. New businesses will be relocating to this area which will result in an increase in 

traffic. The proposed improvements will accommodate this increase in traffic. Refer to Exhibit G for the 

proposed improvements. 

Conclusion 

 The proposed improvements will provide users with an intersection that will reduce speeds, 

provide accommodations for pedestrians and will aid in providing acceptable gaps. The proposed 

improvements are expected to result in a safer intersection and reduce the number of injury crashes per 

year.  

 

 

  



C. Cost Estimate

Item No Description Unit Unit Price Quantity Cost
1 Removal of Pavement SY 10$                  1,650 16,500$           
2 Removal of Sidewalk SY 8$                    500 4,000$             
3 Removal of Light Pole EA 250$                4 1,000$             
4 PCC Driveway, 6" SY 35$                  500 17,500$           
5 PCC Colored - Median & Crosswalk SY 110$                550 60,500$           
6 PCC Sidewalk, 4" SY 35$                  500 17,500$           
7 PCC Sidewalk Ramp SY 50$                  100 5,000$             
8 Curb & Gutter, 2' LF 35$                  650 22,750$           
9 Granular Subbase, 6" SY 8$                    1,650 13,200$           

10 Storm Improvements LS 15,000$           1 15,000$           
11 Pavement Markings and Signage LS 5,000$             1 5,000$             
12 Street Lighting EA 8,000$             8 64,000$           
13 Imported Top Soil CY 30$                  200 6,000$             
14 Seeding SY 2$                    600 1,200$             
15 Erosion Control & Administration LS 1,000$             1 1,000$             
16 Construction Survey LS 8,000$             1 8,000$             
17 Traffic Control LS 15,000$           1 15,000$           
18 Mobilization LS 15,000$           1 15,000$           

Rough Order of Magnitude Construction Cost 288,150$         

Proposed Public Improvements - Mini-Roundabout
North Ferry Street & Richmond Avenue

Ottumwa, Iowa
Engineer's Rough Order Magnitude of Cost

Estimate of Quantities -August 14, 2016



D. Timeline Schedule 
 

 

 
 

Improvements to the North Ferry & Richmond Avenue Intersection, which are to be funded 
through Traffic Safety Improvement Fund. The schedule proposed for the safety improvements 
is as follows: 

 August 2016 – Submit for 2016 TSIP Funds 
 

 August – December – Proceed with design of improvements in accordance with the 
Federal Aid Process for an Iowa DOT Letting 
 

 December 2016 – TSIP Funds are awarded 
 

 January 2017 –Let intersection project in accordance with the Iowa DOT, Federal Aid, 
Minor Project Schedule 
 

 Summer 2017 – Construction begins 
 

 July 2017 –TSIP funds are awarded 
 

 August 2017 – Construction complete for mini roundabout. 

 



  E. Project Location 

 

 

Project Location 

City of Ottumwa 



F. Site Photos 
 

 

 
 

 

 
Looking East from Richmond Avenue, EB Approach* 

 
 

 
Looking North from North Ferry Street, NB Approach* 

 
 

*Source: Google® 

Hwy 146 Looking South 



F. Site Photos 
 

 

 
 

 
Looking South from North Ferry Street, SB Approach* 

 
 

 
Looking West from Richmond Avenue, WB Approach* 

 
 
 
 
 
 
 
 
*Source: Google® 





H. Aerial Photograph 
 

 

 
 

 

 

Hwy 146 Looking South 

Project Location 



Major Cause Summary

Report Version 1.1 Jan 2005

0

Total Crashes

Animal Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign4 Swerving/Evasive Action

Crossed Centerline1 Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign12 Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

FTYROW: From Driveway1 Ran Off Road - Left

FTYROW: From Parked Position Lost Control

FTYROW: To Pedestrian1 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 Conditions Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed1 Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close3 Other: Other Improper Action4

Disregarded Railroad Signal Unknown1

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner2 None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

3

2

6

19

-

3

2

9

-

$162,751TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2007 [3], 2008 [2], 2010 [3], 2011 [3], 2012 [3], 2013 [4], 2014 [5], 2015 [3], 2016 [4]

Dry

Wet

Ice

Snow

Slush

26

2

-

2

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

-

Analysis Years:

Surface Condition Summary:

Total Injuries30 14

Total Crashes 30
$5,425AVG Property Damage:

Crash Mapping Analysis Tool7/13/2016

Selection Filter:

((YEAR <> 2006))

Analyst: Notes:

1 1Page: of

samorli
Text Box
I. Crash Summary



J. Traffic Counts 
 

 

 
 

 

 
2014 Iowa DOT Traffic Map 

 
 
 
 
 
 
 
 

 
 
 

Road Name 2014 Iowa DOT AADT 

N Ferry Street 7300 

Richmond Avenue 9300 

Hwy 146 Looking South 

Project Location 



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

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Aug 14, 2016

Intersection:

Improvement

Proposed Improvement(s):

288,150$    Estimated Improvement Cost, EC 20       Est. Improvement Life, years, Y

Other Annual Cost (after initial year), AC 60       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)

3,650 Current Annual Entering Veh., AEV = DEV * 365

4,650 4,650 veh / day, Final Year DEV, FDEV

3,650 MEV, Total Million Entering Veh. Over
   life of Project, TMEV

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

16,600        Current Daily Entering Vehicles, DEV

Crash Data

2007 First full year --> 2015 Last full year 9.3 years, Time Period, T

4 Additional months values as of May 2014

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

3 Major Injuries @ $325,000 975,000$          

11 Injury Crashes 2 Minor Injuries @ $65,000 130,000$          

9 Possible Injuries @ $35,000 315,000$          
19 Property Damage Only (assumed cost per crash) $7,400 222,000$          

-OR-   enter all Property Costs of all crashes:
30 Total Crashes, TA Total $ Loss, LOSS 1,642,000$       

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

54,733$      Cost per Crash, AVC = LOSS / TA   CR = TA x 10^6 / (DEV x 365 x T)
78.1            Total Expected Crashes, TECR = CR x TMEV Present Value of Avoided
1.93            Crashes Avoided First Year AAR = AA x CRF / 100   Crashes, BENEFIT

105,557$    Crash Costs Avoided in First Year, AAR x AVC
46.9            Total Avoided Crashes, TECR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $1,698,589 : = 5.89  : 1

Conversion to Mini Roundabout

Existing 3-Way stop at 4 way intersection with 2 approaches with left turn lanes

North Ferry Street & Richmond Avenue - Ottumwa, Iowa

Wapello Shive-Hattery

288,150$         

1,698,589$  

$288,150

0.53             

6,059,000      

147.22           

Iowa Department of Transportation

24,667           
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Rev. 6/16 

 
Application for TRAFFIC SAFETY FUNDS 

 
GENERAL INFORMATION DATE: August 9, 2016 
  
Location / Title of Project Highway 6 & Jones Blvd Intersection / Traffic Signals 

Applicant City of Coralville 

Contact Person Dan Holderness Title City Engineer 

Complete Mailing Address P.O. Box 5127 

 Coralville, Iowa 52241 

Phone (319)-248-1720 E-Mail dholderness@coralville.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 Safety Cost      $ 328,000.00 

 Total Project Cost $ 353,000.00 

 
 
Safety Funds Requested      $ 328,000.00 

 
 
Does this project appear on a Safety Improvement Candidate List or is there a safety 
study recommendation for this project?  Yes – Explain _     ________________  

No
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A. RESOLUTION 
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B. NARRATIVE 

 
The City of Coralville is submitting this application for Traffic Safety Improvement Program 
(TSIP) funding under the Site Specific category. This funding request is to provide for the 
purchase of all material and equipment necessary for traffic control signals at the Highway 6 (2nd 
Street), Jones Boulevard, and Westcor Drive intersection. The City of Coralville will be 
responsible for the operation and maintenance of the signalized intersection.  
 
Existing Conditions 
 
This intersection is located in west Coralville. Highway 6 is an east-west state highway that 
provides regional access to the metropolitan area and local arterial access between Iowa City, 
Coralville, and Tiffin. Jones Boulevard, to the north of the intersection, will eventually be 
extended further north and function as a north-south arterial corridor parallel to Highway 965. As 
built today, this segment of Jones Boulevard functions as a two lane collector road that serves 
several businesses and provides access to Heartland Drive. Westcor Drive is a two-lane local 
road that currently terminates approximately 800’ south of Highway 6. There is an at-grade rail 
crossing on Westcor Drive just south of the intersection. 
 
This intersection is currently stop controlled for north-south traffic only. Both Jones Boulevard 
and Westcor Drive are posted at 25 mph. Each approach has a dedicated left-turn lane and 
shared through/right-turn lanes with channelized, stop-controlled right-turn lanes. Highway 6 has 
dedicated right and left-turn lanes and a single through lane in both directions. Highway 6 is 
posted at 55 mph.  
 
Proposed Concept 

The proposed concept is to install traffic control signals at this intersection in an effort to reduce 
the potential for, and the severity of future collisions. This includes all materials and equipment 
for the traffic control signals’ underground components, detection, communications, cabinet and 
controller, poles, heads, and signs; as well as other costs identified in the cost estimate.  
 
The clear zone does not present a safety hazard at this intersection. The Statewide Urban 
Design and Specifications (SUDAS) clear zone requirement of 32 feet will be met and 
maintained with the proposed intersection improvements.  

 
Safety Justification 
 
A traffic signal warrant analysis was performed in April 2015 by the Metropolitan Planning 
Organization of Johnson County (MPOJC) to determine the need for a traffic signal at this 
intersection. At least one of the eight warrants listed in Table 1 must be met for the 
consideration of a traffic signal. Based on the analysis of the MUTCD traffic signal warrants; 
Warrant 2, 3, 7, and 8 are met at the Highway 6, Jones Boulevard and Westcor Drive 
intersection, while warrants 1A and 1B (8-hour vehicle warrants) are not met. This indicates that  
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the minor approaches are experiencing excessive delay or conflict in entering or crossing the 
major street during a few hours each day and that side-street drivers may be taking inadequate 
gaps in traffic due to these delays, which is correctable by a traffic control signal.  

Table 1: Summary of Examined Warrants 

Warrant Description Warrant Met? 
1A Minimum Vehicular  Volume No 
1B Interruption of Continuous Traffic No 
2 Four Hour Vehicular Volumes Yes 
3 Peak Hour Volumes Yes 
4 Pedestrian Volume n/a 
5 School Crossing n/a 
6 Coordinated Signal System n/a 
7 Crash Experience Yes 
8 Roadway Network Yes 

 
The intersection capacity analysis completed in April 2015 shows that while overall intersection 
delay and level of service is very good at LOS A (because Highway 6 “runs free” and carries 
74% of the daily traffic), Jones Boulevard / Westcor Drive traffic experiences significant delay. 
Today, the northbound movement performs as LOS E during the PM peak hour with the 
northbound left-turn movement performing at LOS F. The southbound movement performs at 
LOS C during the PM peak hour with the southbound left-turn movement performing at LOS E.  
 
As the area continues to develop and traffic volumes increase, lengthening delays on the side 
street may contribute to drivers continuing to take inadequate gaps in traffic when turning onto 
Highway 6, which could lead to an increase in collisions. 
 
Between 2011 and 2014 there were thirteen total collisions, seven of which would be corrected 
by a traffic signal. The first five collisions reported in Table 2 fell within the same twelve month 
period. The installation of a traffic control signal at this location will reduce the frequency and 
severity of major collisions including broadside and angle-oncoming left turn.  

Table 2: Collision Experience 

Highway 6 / Jones Blvd / Westcor Drive (2011-2014) 

Date of Collision Major Cause Manner of Crash 
Same 12 Month 

Period? 
08/07/2011 FTY from Stop Sign Broadside YES 
10/20/2011 Ran Stop Sign Broadside YES 
12/27/2011 Ran Stop Sign Broadside YES 
07/10/2012 FTY from Stop Sign Broadside YES 
08/24/2012 FTY from Stop Sign Angle, oncoming left-turn YES* 
12/18/2012 FTY from Stop Sign Broadside No 
01/02/2013 FTY from Stop Sign Broadside No 
* Collision within 17 days of falling in the same 12 month period.  Because it falls in the same calendar month, it was counted 
towards the collision warrant. 
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C. ITEMIZED BREAKDOWN OF ALL COSTS 

Item No Description Cost 
1 Mobilization $17,000.00 
2 Construction Survey   $3,500.00 
3 Traffic Control $17,000.00 
4 Traffic Signal $283,00.00 
5 Site Restoration   $3,500.00 
6 Pavement Markings and Signage   $4,000.00 

   
         Construction Subtotal          $328,000.00 

*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.   
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D. TIME SCHEDULE 

Activity      Date       

July 26, 2016 City Council approved submission 
  
August 15, 2016 TSIP Funding Application Deadline 

 
Mid-December 2016 TSIP Notification of Award 

  
July 1, 2017 TSIP Funding Available 

 
July 2017 Project Letting 

 
January 1, 2018 Project Completion 
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E. PROJECT LOCATION MAP 
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F. COLOR PICTURES 

IMAGES 1 / 2: HWY 6, JONES BLVD, AND WESTCOR DRIVE INTERSECTION 
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IMAGES 3 / 4: WESTCOR DRIVE – NB APPROACH 
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IMAGES 5 / 6: JONES BLVD – SB APPROACH 
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IMAGE 7: HWY 6 – EB APPROACH 

 

IMAGE 8: HWY 6 – WB APPROACH 
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G. PLAN VIEW

 



City of Coralville                    
Application for Traffic Safety Funds 

12 

 
H. AERIAL PHOTOGRAPH 

 

Retrieved from Johnson County Pictometry Viewer (2012) 
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I. CMAT CRASH SUMMARY OF MOTOR VEHICLE ACCIDENTS 
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J. TRAFFIC VOLUMES 

Average Daily Traffic (ADT) volumes for entering vehicles at the intersection were taken on April 
8th – 11th, 2014 for a total of 72 hours using the MH Corbin Traffic Analyzer. Highway 6 carries 
approximately 8,300 vehicles per day, which is 74% of the total entering traffic at the 
intersection. 85th percentile speeds on Highway 6 range from 58.8 – 59.9 mph.  

 

 

 

See Attachment A for 15-minute traffic intervals. 
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K. TRAFFIC SIGNAL LAYOUT, TYPE, PROPOSED PHASING, AND DETECTOR LOCATIONS 

To follow is a summary of the type, proposed phasing and detector information for the proposed 
traffic signals at this intersection. Refer to the plan view (Item G) for traffic signal layout and 
detector locations.  

• Initial placement of traffic control signals.  
• The traffic control signals will be fully-actuated and mast arm mounted utilizing a 

universally adjustable mast arm mount traffic signal bracket.  
• The signal will consist of 8 phases. 
• A Pan/Tilt/Zoom camera will be installed on the NW signal pole to assist the City of 

Coralville and Iowa DOT with incident management and to monitor the corridor’s traffic 
continuity.   

• Traffic detection cameras will be mounted on all (4) mast arms as shown in the plan view 
(Item G). The cameras will increase the efficiency of the intersection and provide for 
advance detection. 

o 2 cameras – Hwy 6 EB 
o 2 cameras – Hwy 6 WB  
o 1 camera – Westcor Drive  
o 1 camera – Jones Boulevard  

• Applicable traffic signage will be installed according to the Manual on Uniform Traffic 
Control Devices (MUTCD).  
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L. BENEFIT / COST ASSUMPTIONS 

 
The following assumptions were made to complete the benefit / cost ratio worksheet. 
 

1. Estimated Improvement Life (Y) = 15 Years 
2. Crash Reduction Factor (CRF) = 44  

− Intersection Traffic Control: Install a traffic signal  
3. Growth = 7% based on the proposed construction of the Forevergreen Road / I-380 

Interchange and reconstruction of the I-380 / I-80 Interchange.  
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L. BENEFIT / COST 

 

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

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Jul 11, 2016

Intersection:

Improvement

Proposed Improvement(s):

328,000$    Estimated Improvement Cost, EC 15      Est. Improvement Life, years, Y

1,000$       Other Annual Cost (after initial year), AC 44      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: April 8-11, 2014 Date of traffic count

Daily Entering Vehicles by Approach (or AADT / 2)

2,312 Current Annual Entering Veh., AEV = DEV * 365

4,650 3,722 veh / day, Final Year DEV, FDEV

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

7.0% Projected Traffic Growth (0%-10%), G

11,343       Current Daily Entering Vehicles, DEV

Crash Data

2009 First full year --> 2014 Last full year 7.3 years, Time Period, T

15 Additional months values as of May 2014

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

0 Major Injuries @ $325,000 -$                

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

7 Possible Injuries @ $35,000 245,000$         
15 Property Damage Only (assumed cost per crash) $7,400 155,400$         

-OR-   enter all Property Costs of all crashes:
21 Total Crashes, TA Total $ Loss, LOSS 465,400$         

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

22,162$      Cost per Crash, AVC = LOSS / TA   CR = TA x 10 6̂ / (DEV x 365 x T)
72.8           Total Expected Crashes, TECR = CR x TMEV Present Value of Avoided
1.27           Crashes Avoided First Year AAR = AA x CRF / 100   Crashes, BENEFIT

28,245$      Crash Costs Avoided in First Year, AAR x AVC
32.0           Total Avoided Crashes, TECR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $500,870 : = 1.48  : 1

Traffic signal installation at the Hwy 6, Jones Blvd, and Westcor Drive

intersection. 

Hwy 6, Jones Blvd, and Westcor Drive Intersection

Johnson MPOJC

339,118$         

500,870$     

$339,118

0.70            

4,140,195      

104.04          

MPOJC 

31,296          
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Application for FY2018 Traffic Safety Funds 
Iowa Department of Transportation 

 
(Site Specific) 

 
 

Hubbell Avenue  
 

Corridor Safety Improvements 

 
Division of Traffic and Transportation 

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

 
 

August 15, 2016 
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Application for TRAFFIC SAFETY FUNDS 

 
GENERAL INFORMATION DATE: August 15, 2016 
  
Location / Title of Project Hubbell Avenue Corridor 

Applicant City of Des Moines 

Contact Person Jennifer Dakovich Title Principal Traffic Engineer 

Complete Mailing Address 400 E. Court Ave, 2nd Floor 

 Des Moines, Iowa 50309 

Phone (515) 283-4973 E-Mail jldakovich@dmgov.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 Safety Cost      $ 12,600,000 

 Total Project Cost $ 12,600,000 

 
 
Safety Funds Requested      $ 

 
500,000 

 
 
Does this project appear on a Safety Improvement Candidate List or is there a safety 
study recommendation for this project?  Yes – Explain _     ________________  

No

GWM
Text Box
Hubbell Ave Corridor Study April 2016"Memo Regarding the Safety Assessments of Hubbell Ave in Des Moines" by Iowa DOT LTAP -Jan 2015







Section B 

2017 TSIP: Hubbell Avenue Corridor 

Narrative 

 

Existing Conditions 
Deteriorated pavement; significant volume of crashes; safety deficiencies; minimal pedestrian or 
bicycle accommodations; skewed intersections; blind spots; inefficient traffic operations. These 
statements summarize the Hubbell Avenue corridor in Des Moines today. The Hubbell Avenue 
Corridor Reconstruction Project will transform the 0.5 mile stretch of Hubbell Avenue between 
East 33rd Street and East 38th Street, East Douglas Avenue from East 33rd Street to Hubbell 
Avenue, and East Euclid Avenue from East 33rd Street to Hubbell Avenue in Des Moines from a 
vehicle-centric, four-lane, roadway into a revitalized, multimodal, divided urban roadway. 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. Hubbell Avenue is a four-lane, 
semi-divided road with a posted speed of 40 mph. The corridor includes four at-grade 
intersections, 13 commercial and residential driveway access points, residential housing to the 
south and a frontage road paralleling Hubbell Avenue. Hubbell Avenue runs diagonally 
southeast and northwest which forms several odd intersection angles. These skews are the cause 
of many crashes due to line of sight distance and blind spots. This stretch of Hubbell Avenue had 
151 car crashes from 2013 through early 2016, including two fatalities. The corridor currently 
carries up to 23,000 vehicles per day and is projected to increase by an additional 4,000 vehicles 
per day within the next 30 years. 
 
Crash History 
151 crashes have occurred within the 0.5 mile corridor of Hubbell Avenue during the 3.5 year 
period between January 2013 and April 2016. During that period 18 personal injury crashes 
resulted in 25 injuries, including 1 fatal crash resulting in 2 deaths. The total property damage 
loss was $892,090, with an average of $5,908 loss per crash. This corridor has a crash rate of 
1,270 crashes per hundred million vehicle miles (HMVM) traveled. This crash rate is 
approximately 4.8 times the statewide average crash rate of 264 crashes per HMVM for the same 
class of roadway. The majority of crashes in this corridor are due to failure to yield at stop signs, 
failure to yield making a left turn, following too close, and failure to yield at traffic signals. 

 

Proposed Concept 
The goals of the Hubbell Avenue Corridor Reconstruction Project are to: 

• Enhance safety 

• Improve traffic flow 

• Create better sight distance 

• Create better turning angles 

• Provide for bicycle and pedestrian access and mobility 

• Improve pavement conditions 
 
A median will be added to Hubbell Avenue to separate opposing lanes of traffic and provide 
access control. Left turn lanes will be added at key intersections. The all-way stop at East Euclid 
Avenue will be replaced with a traffic signal. The western portion of East Douglas Avenue will 
be rerouted to create two T-intersections on both sides of the QuikTrip, thus eliminating the 
existing skewed intersection. Along with eliminating the two Hubbell Avenue access points to 
QuikTrip, a pedestrian crossing will also be added by East 37th Street. A traffic signal and 
crosswalks will be added at the East Douglas Avenue and Hubbell Avenue intersection with the 
Hilltop Apartments entrance. The signal for the intersection of Hubbell Avenue and East 38th 
Street will be removed along with the section of East 38th Street between Hubbell Avenue and 



Section B 

2017 TSIP: Hubbell Avenue Corridor 

East Douglas Avenue; thus eliminating another diagonal intersection and rerouting traffic to the 
new signalized intersection of Hubbell Avenue and East Douglas Avenue. 
 
Safety Justification 
The proposed traffic signal pole locations will increase the clear zone at the intersections of 
Hubbell Avenue and East Euclid Avenue and Hubbell Avenue and East 38th Street/East Douglas 
Avenue. Protected-permissive left turn indications will be added along Hubbell Avenue. 
Consolidating and reducing the number of driveway accesses is expected to reduce the potential 
for crashes by reducing the number of conflict points along Hubbell Avenue. Realignment of the 
major intersections should also reduce difficulty of gap selection by drivers entering or exiting 
the roadways. Construction of the left turn lanes at major intersections is expected to reduce the 
potential for a rear-end collisions at the intersection as the left turning traffic will be removed 
from the through lane while slowing to make a left turn. A pedestrian signal will be added at East 
37th Street to provide a connection from the neighborhood to bus stops, businesses, parks and a 
trailhead. A five-foot wide sidewalk will be constructed on the north and south side. These new 
facilities will benefit transit riders, pedestrians and bicyclists. ADA compliant ramps will be 
constructed at all intersections. 
 
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.
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2017 TSIP: Hubbell Avenue Corridor  

Itemized Breakdown of Costs 

 

 
 
 
Anticipated Funding Sources 
 

Funding Total Percent 

Local $8,200,000 65% 

Iowa DOT Transportation 
Program Funds 

$4,000,000 32% 

USTEP $400,000 3% 

Total $12,600,000  

 
*Entire project cost is safety related in this specific situation 
 
 



Project Schedule Section E 

2017 TSIP: Hubbell Avenue Corridor  

Design Survey 

Preliminary Plan Design 

Acquisition Plat Preparation 

Property Acquisitions 

Utility Relocations 

Final Plan Preparation 

Plan Approval & Project Letting 

Construction 

July - October 2016 

November 2016 - May 2017 

May - June 2017 

July – December 2017 (6 mos) 

January – August 2018 

April – June 2018 

July – August 2018 

September 2018 – December 2019 

 

 

 

 

 

Project Map Section F 

 

Hubbell Avenue 

Corridor Project 

Improvement 
Area 



Color Pictures  Section F 

2017 TSIP: Hubbell Avenue Corridor  

 

Euclid Ave & Hubbell Ave Intersection 

  
 

Douglas Ave & Hubbell Ave Intersection 

  
 

Hubbell Ave and 38th St Intersection 

  
 

Looking NorthEast Looking SouthWest 

Looking West Looking NorthEast 

Looking NorthEast Looking SouthWest 



Plan View & Aerial Photograph Section G & H 

2017 TSIP: Hubbell Avenue Corridor  

Existing with ROW and Intersection Numbers 
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Plan View & Aerial Photograph Section G & H 

2017 TSIP: Hubbell Avenue Corridor  

Proposed Plan with Proposed ROW 

 
 

 

 



CMAT Major Cause Summary Section I 
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CMAT/SAVER Crash Summary 
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Traffic Volumes and Turning Movements - Existing Section J 

2017 TSIP: Hubbell Avenue Corridor  

Intersection numbers correspond to numbers on Existing Plan figure in Section G. 
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Benefit/Cost Ratio Section L 

2017 TSIP: Hubbell Avenue Corridor  

 

 

*CRF was calculated for the addition of both signalized intersections (35), both left turn lanes 

(20) and a high visibility crosswalk (30). Using below average values and not including all safety 

reduction factors to keep the estimate conservative. 

**First fatality counted as a major injury. 
 

Road Segment Benefit / Cost Safety Analysis
Rev. 5/14

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Jul 29, 2016

Location:

Improvement

Proposed Improvement(s):

12,600,000$  Estimated Improvement Cost, EC 20                 Est. Improvement Life, years, Y

-$               Other Annual Cost (after initial year), AC 64                 Crash Reduction Factor (integer), CRF

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

12,600,000$ Present Value All Costs,

COST = EC + OC

Traffic Volume Data

Source: 2015 Date of traffic count

Two-way

Length (mi.) veh/day Description 11,500          Current Vehicle Miles / Day, VM

0.50 23,000  12,706          End of Life Veh. Miles / Day

4,197,500     Current Veh. Miles / Year, AM

Total Projected Veh. Miles Over

     Life of Project, TVMT

0.50 miles total

0.5% Projected Traffic Growth (0%-10%), G

Crash Data

2013 First full year --> 2015 Last full year 3.3 years, Time Period, T

4 Additional months values as of May 2014

1 Fatal Crashes 1 Fatalities @ $4,500,000 4,500,000$           

9 Major Injuries @ $325,000 2,925,000$           

61 Injury Crashes 17 Minor Injuries @ $65,000 1,105,000$           

60 Possible Injuries @ $35,000 2,100,000$           

89 Property Damage Only (assumed cost per crash) $7,400 1,117,400$           

-OR-   enter all Property Costs of all crashes:

151 Total Crashes, TA Total $ Loss, LOSS 11,747,400$         

45.30             Current Crashes / Year, AA = TA / T 1,079.2         Crashes / HMVM, Crash Rate, CR

77,797$         Cost per Crash, AVCR = LOSS / TA     CR = TA x 10^8 / (AM x T)

950.4             Total Expected Crashes, TCR = CR x TVMT/10^8 31,747,250$ Present Value of Avoided

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

2,241,404$    Crash Costs Avoided in First Year, AAR x AVCR

604.4             Total Avoided Crashes, TCR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $31,747,250 : $12,600,000 = 2.52  : 1

Adding/removing traffic signals, rotating road crossings into T-intersections, adding turn

lanes, adding pedestrian crossings, median to separate traffic, eliminating unecessary road segments.

Hubbell Avenue from Euclid Avenue to 38th Street

88,059,837                            

Urban Arterial

Polk Foth

Iowa DOT
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Rev. 6/16 

 
Application for TRAFFIC SAFETY FUNDS 

 
GENERAL INFORMATION DATE: 8/12/16 
  
Location / Title of Project US18/IA122 from N 20th St to Willow Creek Ct, Clear Lake 

Applicant District 2 Office 

Contact Person David Little Title Engineer 

Complete Mailing Address 428 43rd Street SW 

 Mason City, IA 50401 

Phone 641-423-7584 E-Mail David.Little@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 Safety Cost      $ 713,000 

 Total Project Cost $ 713,000 

 
 
Safety Funds Requested      $ 500,000 

 
 
Does this project appear on a Safety Improvement Candidate List or is there a safety 
study recommendation for this project?  Yes – Explain _Traffic Operations Study 
By Snyder and Associates________________  
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Document B 

 

US 18/IA 122 from N 20th Street to Hickory Avenue/Willow Creek Court 

Clear Lake, IA  

Existing Conditions 

The US 18/IA 122 corridor from N 20th Street to Hickory Avenue/Willow Creek Court is located 

at Exit 194 of I‐35 within the corporate limits of Clear Lake in Cerro Gordo County.  The corridor 

is comprised of five intersections, two of which are the ramp terminals to I‐35 in just 4,000 feet, 

all with heavy turning volumes, heavy trucks, and limited turn‐lane storage. 

 

The intersections will be described going eastbound through the corridor.  The intersection of 

US 18/N 20th Street is in close proximity to the others and will require signal coordination with 

the other intersection improvements. 

 

US 18/N 24th Street is located approximately 650 feet west of the southbound ramp terminal 

intersection.  This intersection serves a truck stop, convenience store, and large 

hotel/restaurant facility on the south side, and numerous restaurants, convenience stores, 

smaller hotels, and a residential area on the north side.  This intersection has on‐going 

operational concerns due to large volumes of turning trucks with limited turn lane storage, and 

a limited distance of frontage road/property access points.  Also, the city is having on‐going 

problems with off‐tracking trucks hitting signal poles. 

 

Southbound I‐35 ramp terminal intersection is currently unsignalized.  A recent traffic impact 

study concerning a proposed truck stop facility in the area indicated this intersection warrants 

traffic signals.  There is additional concern the wide median may create signal display problems 

with the installation of traffic signals, confusing motorists. 

 

Northbound I‐35 ramp terminal intersection is currently signalized, but there have been long 

standing operational concerns due to the placement of the signal pole on the NE quadrant on 

which the displays for the NB off‐ramp are mounted.  The display is well away from the NB off‐

ramp traffic and unfortunately becomes visible to EB‐NB left turning traffic when maneuvering 

through the median crossover.  Seeing this signal displaying red confuses the left‐turning traffic.  

It’s been somewhat effective to address this concern by using optically‐limited signal displays. 

 

The IA 122/Hickory Avenue/Willow Creek Court intersection serves two car dealerships, a truck 

repair business, and a truck stop facility constructed in 2015 on the south leg.  There is 

potential for large scale commercial industrial redevelopment on the north leg.  A traffic impact 

study for the new truck stop justified the installation of signals at this intersection.  Signals 



including off‐set left turn lanes were installed with the truck stop development.  The study also 

justified signals at the southbound ramp terminal. 

   

Concept 

The District would like to install traffic signals at the southbound ramp terminal intersection, 

improve signal coordination of the five signalized intersections, from N 20th Street to Willow 

Creek Court and provide turn‐lane storage length improvements throughout.  The proposed 

project can be constructed within existing ROW. 

 

Justification 

The 2011‐2015 crash history for the corridor includes 92 reportable crashes, resulting in 40 

injuries.  Of the five intersections US 18 and N 24th Street had 34 crashes with 14 injuries; US 18 

and SB ramp intersection had 16 crashes with 2 injuries, and the NB ramp intersection had 20 

crashes with 14 injuries. 

 

The predominant crash types include Rear End, Angle Oncoming Left Turn, Broadside, and 

Sideswipe Same Direction.  The predominant cause is running of the traffic signals.  It’s believed 

the operations and signal timing of the intersections cause drivers to become impatient and run 

the red light to make the desired turn. 

 

Operationally, the existing short turn lanes in conjunction with the high volume of turning 

trucks quickly fill the turn lane storage length and cause backups in the mainline thru traffic 

lanes.  Congestion is observed on a routine basis especially during peak hours at each of the 

intersections.  Additionally turning trucks continue to impact nearby signal poles in the returns 

of the intersection. 

 

Given the existing conditions and high turning volumes with the current crash experience and 

operational issues, District feels strongly that turn lane improvements and installation of 

additional signals should be constructed in addition to coordinating the signal timing of all five 

intersections.  The City of Clear Lake supports the project. 



Document C 

 

Project Cost Estimate 

Installation of Traffic Signals and Turn Lane Improvements 

 

Intersection Improvements: 

US 18 & N 24th St.    $251,000   

US 18 & SB I‐35 Ramps  $331,000 

US 18 & NB I‐35 Ramps  $131,000 

Project Total= $713,000 

 

*Additional funding required as project costs exceed application amount. 



  Document D 

 

Proposed Schedule: 

 

Grant Approval    December 2016     

Project Development  May 2017‐July 2018 

Project Letting    July 2018 

Project Completion  July 2019 
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DOCUMENT F US 18 & N 24th Street 

EASTBOUND  NORTHBOUND 

WESTBOUND  SOUTHBOUND 



DOCUMENT F US 18 & SB I‐35 RAMPS 

EASTBOUND  WESTBOUND 

LOOKING NORTH 



DOCUMENT F US 18 & NB I‐35 RAMPS 

EASTBOUND  WESTBOUND 

LOOKING NORTH 
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Intersection Benefit Cost B/C
US 18 & 24th St $825,239 $251,000 3.29
US 18 & SB  I-35 Ramps $218,170 $331,000 0.66
US 18 & NB I-35 Ramps $1,437,658 $131,000 10.97
Total $2,481,066 $713,000 3.48

Combined Benefit/ Cost Analysis Summary



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

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Jun 30, 2016

Intersection:

Improvement

Proposed Improvement(s):

251,000$   Estimated Improvement Cost, EC 15       Est. Improvement Life, years, Y

Other Annual Cost (after initial year), AC 30       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: 2013 Date of traffic count

Daily Entering Vehicles by Approach (or AADT / 2)

2,338 Current Annual Entering Veh., AEV = DEV * 365

6,569 8,100 veh / day, Final Year DEV, FDEV

1,400 MEV, Total Million Entering Veh. Over
   life of Project, TMEV

1.3% Projected Traffic Growth (0%-10%), G

18,407       Current Daily Entering Vehicles, DEV

Crash Data

2011 First full year --> 2015 Last full year 5.0 years, Time Period, T

Additional months values as of May 2014

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

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

10 Injury Crashes 5 Minor Injuries @ $65,000 325,000$         

8 Possible Injuries @ $35,000 280,000$         
24 Property Damage Only (assumed cost per crash) $7,400 -$                 

-OR-   enter all Property Costs of all crashes: 209,034$         
34 Total Crashes, TA Total $ Loss, LOSS 1,139,034$      

6.80           Current Crashes / Year, AA = TA / T Crashes / MEV, Crash Rate, CR
33,501$     Cost per Crash, AVC = LOSS / TA   CR = TA x 10^6 / (DEV x 365 x T)

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

68,342$     Crash Costs Avoided in First Year, AAR x AVC
33.5           Total Avoided Crashes, TECR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $825,239 : = 3.29  : 1$251,000

Iowa DOT

6,718,555      

22,342           

110.49           

1.01             

825,239$     

Cerro Gordo AJB

US 18 & 24th St

Add signal heads. Construct positive offset left turn lanes and signal 

modfications.

251,000$         
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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: Jun 30, 2016

Intersection:

Improvement

Proposed Improvement(s):

331,000$   Estimated Improvement Cost, EC 15       Est. Improvement Life, years, Y

Other Annual Cost (after initial year), AC 30       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: 2013 Date of traffic count

Daily Entering Vehicles by Approach (or AADT / 2)

1,936 Current Annual Entering Veh., AEV = DEV * 365

7,758 7,358 veh / day, Final Year DEV, FDEV

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

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

17,052       Current Daily Entering Vehicles, DEV

Crash Data

2011 First full year --> 2015 Last full year 5.0 years, Time Period, T

Additional months values as of May 2014

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

0 Major Injuries @ $325,000 -$                 

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

2 Possible Injuries @ $35,000 70,000$           
14 Property Damage Only (assumed cost per crash) $7,400 -$                 

-OR-   enter all Property Costs of all crashes: 217,800$         
16 Total Crashes, TA Total $ Loss, LOSS 287,800$         

3.20           Current Crashes / Year, AA = TA / T Crashes / MEV, Crash Rate, CR
17,988$     Cost per Crash, AVC = LOSS / TA   CR = TA x 10^6 / (DEV x 365 x T)

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

17,268$     Crash Costs Avoided in First Year, AAR x AVC
16.6           Total Avoided Crashes, TECR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $218,170 : = 0.66  : 1$331,000

Iowa DOT

6,223,980      

22,950           

107.63           

0.51             

218,170$     

Cerro Gordo AJB

US 18 & SB I-35 Ramps

Install traffic signal.  Provide separate southbound left and right turn lanes.

Construct positive offset westbound left turn lane, and lengthen turn lane.

331,000$         
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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: Jun 30, 2016

Intersection:

Improvement

Proposed Improvement(s):

131,000$   Estimated Improvement Cost, EC 15       Est. Improvement Life, years, Y

Other Annual Cost (after initial year), AC 30       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: 2013 Date of traffic count

Daily Entering Vehicles by Approach (or AADT / 2)

Current Annual Entering Veh., AEV = DEV * 365

6,673 6,439 veh / day, Final Year DEV, FDEV

2,063 MEV, Total Million Entering Veh. Over
   life of Project, TMEV

2.5% Projected Traffic Growth (0%-10%), G

15,175       Current Daily Entering Vehicles, DEV

Crash Data

2011 First full year --> 2015 Last full year 5.0 years, Time Period, T

Additional months values as of May 2014

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

4 Major Injuries @ $325,000 1,300,000$      

10 Injury Crashes 3 Minor Injuries @ $65,000 195,000$         

7 Possible Injuries @ $35,000 245,000$         
10 Property Damage Only (assumed cost per crash) $7,400 -$                 

-OR-   enter all Property Costs of all crashes: 101,545$         
20 Total Crashes, TA Total $ Loss, LOSS 1,841,545$      

4.00           Current Crashes / Year, AA = TA / T Crashes / MEV, Crash Rate, CR
92,077$     Cost per Crash, AVC = LOSS / TA   CR = TA x 10^6 / (DEV x 365 x T)

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

110,493$   Crash Costs Avoided in First Year, AAR x AVC
21.4           Total Avoided Crashes, TECR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $1,437,658 : = 10.97  : 1$131,000

Iowa DOT

5,538,875      

21,818           

98.96             

0.72             

1,437,658$  

Cerro Gordo AJB

US 18 & NB I-35 Ramps

Add signal heads.  Construct EB positive offset left turn lane and signal 

modifications.

131,000$         
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Application for  

 
Traffic Safety Improvement Program 

 
Iowa Department of Transportation 

 
 
 

 
 
 
 
 

Ankeny Boulevard (US 69) and First Street Intersection Improvements 
 

Ankeny, Iowa 
 

August 15, 2016 
 
 

 





Rev. 6/16 

 
Application for TRAFFIC SAFETY FUNDS 

 
GENERAL INFORMATION DATE: August 15, 2016 
  
Location / Title of Project Ankeny Blvd (US 69) & First St Intersection Improvements

Applicant City of Ankeny 

Contact Person Mark Mueller, P.E. Title Director of Public Works 

Complete Mailing Address 220 W. First St. 

 Ankeny, Iowa 50023 

Phone (515) 963-3522 E-Mail MMueller@AnkenyIowa.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) Iowa DOT District 1 

Contact Person Tony Gustafson, P.E. Title Assistant District Engineer 

Complete Mailing Address 1020 S. Fourth St. 

  Ames, Iowa  50010 

Phone 515-239-1430 E-Mail Tony.Gustafson@dot.iowa.gov 
 (Area Code)  

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

Funding Amount 
 

Total Safety Cost      $ 559,800 

 Total Project Cost $ 628,800 

 
 
Safety Funds Requested      $ 500,000 

 
 
Does this project appear on a Safety Improvement Candidate List or is there a safety 
study recommendation for this project?  Yes – Explain _     ________________  

No

A

tboes
Text Box
See Section B
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  B 

Ankeny Boulevard (US 69) and First Street Intersection TSIP Application Page 1  
115.0802A/ B narrative.docx  August 2016 

NARRATIVE 
 
Existing Conditions 

The Ankeny Boulevard (US Highway 69) and First Street intersection is a major signalized 
intersection of a principal arterial and a minor arterial in the center of the City of Ankeny.  Both 
streets are urban divided four-lane facilities with left turn lanes and raised medians at the 
intersection.   Dual westbound left turn lanes are provided on the east leg. To the south, east, and 
west of the intersection, Ankeny Boulevard and First Street transition to four-lane undivided 
street. Existing speed limits are 35 mph for each approach to the intersection. 
 
The existing traffic signal installation at the intersection is interconnected and coordinated with 
adjacent traffic signals. Protected-permissive left turn phasing with five-section traffic signal 
heads is provided for each approach, including the westbound dual left turn lanes.  The traffic 
signal pole for westbound signal heads is a twin mast arm pole, located in the west leg median.  
This pole and mast arm poles in the northeast and southeast quadrants of the intersection are 
located within five feet of the curb.  
 
Due to intersection safety and traffic operational concerns, the Ankeny Boulevard and First 
Street Intersection Traffic Study was recently completed to evaluate intersection and traffic 
control improvement needs.  Field observations and analyses performed as part of this study 
confirmed that the existing westbound dual left turn lanes are not needed, and a westbound right 
turn lane would be beneficial in reducing excessive westbound outside through lane queues 
currently experienced.  The study identified recommended improvements included in this TSIP 
application.  
 
Traffic Data   

Iowa DOT 2012 average annual daily traffic (AADT) at the intersection is shown below.  As part 
of the Ankeny Boulevard and First Street Intersection Traffic Study, additional traffic counts 
were conducted in 2015.  Based on these traffic counts, 2015 AADT was calculated, using Iowa 
DOT expansion factors, and is also shown below.  Detailed count data is provided in Section J of 
this application.  
 
 

Year Intersection Leg AADT 
N S E W 

2012 23,700 21,900 18,100 14,900 
2015 22,600 20,900 18,800 14,200 

 
Crash History 
Due to intersection crash history, the Ankeny Boulevard and First Street intersection has been 
identified by the Iowa DOT as #22 on the statewide Safety Improvement Candidate Location 
(SICL) list, and is the highest ranked intersection in the City of Ankeny.  The 2013-2015 crash 
data was analyzed using Iowa DOT CMAT software.  During this three-year period, 76 crashes 
occurred, resulting in one major injury, seven minor injuries and 14 possible injuries.  The 
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intersection crash rate for this period was 1.77 crashes per million entering vehicles.  Detailed 
crash data is provided in Section I of this application. 
 
The predominant crash type at the intersection was angle / oncoming left turn crashes (31 
crashes), followed closely by rear-end crashes (27 crashes).  Approximately 28% of the total 
crashes (21 crashes) involved a westbound left turning vehicle.  The negative offset of the 
outside westbound dual left turn lane and associated sight distance obstructions caused by 
opposing left turn vehicles were likely factors in many of these crashes. 
 
Proposed Concept 
Proposed intersection safety improvements include modifying the intersection to provide a single 
westbound left turn lane and a separate westbound right turn lane.  As shown in section G of this 
application, this will be accomplished by modifying existing medians to the east and west of the 
intersection to transition the westbound through lanes.  The existing outside westbound left turn 
lane will become the inside westbound through lane.  The existing outside westbound through 
lane will become the westbound right turn lane.  No right-of-way acquisition is anticipated.  
Additional proposed improvements include the following: 
 

 Modify or replace the existing traffic signal installation to provide:  
o Four-section flashing yellow arrow signal heads over each left turn lane 
o Combination signal / light poles with 10’ minimum clear zone from back of curb 
o Accessible Pedestrian Signals (APS)  

 
 Modify pedestrian ramps and adjacent streetscaping as needed to meet current ADA 

standards. 
  

 Modify or replace the Ankeny Boulevard median to the north of First Street to lengthen 
the southbound left turn lane from approximately 120 feet to 175 feet. 

 
Safety Justification 

Expected safety benefits of the proposed improvements include the following: 
 

 Fewer westbound and eastbound left turn crashes due to the elimination of the outside 
westbound left turn lane and an improvement in sight distance. 
 

 Fewer westbound rear-end crashes due to the addition of the dedicated right turn lane and 
a reduction in vehicle queue lengths.  
 

 Fewer left turn and other crashes with the installation of four-section flashing yellow 
arrow left turn signal heads.  
     

The Ankeny Boulevard and First Street Intersection Traffic Study report was provided to Iowa 
DOT District 1, and the District is in support of the recommended intersection improvements.    



C

1 Mobilization 1 $20,000 LS $20,000
2 Traffic Control 1 $20,000 LS $20,000
3 Clearing and Grubbing 1 $2,000 LS $2,000
4 Topsoil, Furnish and Spread 120 $30 CY $3,600
5 Storm Sewer Intake 1 $4,000 EA $4,000
6 PCC Pavement 550 $100 SY $55,000
7 PCC Median Pavement 360 $70 SY $25,200
8 PCC Driveway Pavement 150 $70 SY $10,500
9 PCC Curb and Gutter 1060 $50 LF $53,000

10 Pavement Markings 1 $5,000 LS $5,000
11 Removal of Pavement Markings 1 $2,000 LS $2,000
12 Removal of Pavement 910 $15 SY $13,650
13 Removal of Curb and Gutter 620 $40 LF $24,800
14 Removal of Intakes 1 $1,000 EA $1,000
15 Pedestrian Ramps 1 $15,000 LS $15,000
16 Traffic Signal Improvements 1 $230,000 LS $230,000
17 Seeding and Mulching 1 $2,000 LS $2,000$446,750

Subtotal = $486,800
Construction Contingency (15%) = $73,000

Total Estimated Safety-Related Cost = $559,800
Landscaping and Streetscaping = $69,000

Total Estimated Cost = $628,800

Total $628,800

SOURCE AMOUNT

PROPOSED FUNDING SOURCES

Local Funds $128,800
Traffic Safety Improvement Program Funding $500,000

ITEMIZED PROJECT COST BREAKDOWN
ANKENY BOULEVARD (US 69) AND FIRST STREET

ANKENY, IOWA

NO. DESCRIPTION QTY UNIT COST UNIT COST

INTERSECTION IMPROVEMENTS

C cost opinion.xlsx
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PROPOSED PROJECT SCHEDULE 

ANKENY BOULEVARD AND FIRST STREET INTERSECTION IMPROVEMENTS 
ANKENY, IOWA 

 
 
 

August 2016 
 
December 2016 
 
January 2017 
 
February 2017 – December 2017 
 
January 2018 
 
April 2018 – September 2018 

TSIP Application 
 
Iowa DOT Approval 
 
TSIP Agreement 
 
Project Engineering 
 
Project Letting 
 
Project Construction 
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Location Map

Report Version 1.1 Mar 2005

Ankeny Blvd & First St
Incidents: 76

Crash Mapping Analysis Tool 3.4.2 1 1Page: of7/21/2016

Analyst: Notes:

I



Major Cause Summary

Report Version 1.1 Jan 2005

Ankeny Blvd & First St

Total Crashes

Animal Improper Backing

Ran Traffic Signal5 Illegally Parked/Unattended

Ran Stop Sign Swerving/Evasive Action

Crossed Centerline Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right

Major Cause Summary:

FTYROW: Making Left Turn29 Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left

FTYROW: From Parked Position Lost Control1

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger1

FTYROW: Other (explain in narrative)2 Inattentive/Distracted By: Use of Phone or Other

Traveling Wrong Way or on Wrong Side of Rd1 Inattentive/Distracted By: Fallen Object1

Driving Too Fast for Conditions5 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed

Made Improper Turn3 Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close8 Other: Other Improper Action11

Disregarded Railroad Signal Unknown7

Disregarded Warning Sign Other: No Improper Action2

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

1

6

9

60

-

1

7

14

1

$450,381TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2013 [25], 2014 [25], 2015 [26]

Dry

Wet

Ice

Snow

Slush

58

8

3

6

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

1

-

Analysis Years:

Surface Condition Summary:

Total Injuries76 23

Total Crashes 76
$5,926AVG Property Damage:

Crash Mapping Analysis Tool7/19/2016

Selection Filter:
((YEAR = 2013 or YEAR = 2014 or YEAR = 2015))

Analyst: Notes:

1 1Page: of

I



Driver and Time Summary
Report Version 1.0 Aug 2006

Ankeny Blvd & First St

30

Crash Time of Day Summary:

%

5

04:0002:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

SUN

MON

TUE

WED

THU

6

9

4

15

14

FRI

SAT

22

6

01:59
-

-

-

-

From
To

-

-

-

<14

03:59
-

-

-

-

-

-

-

05:59
-

-

-

-

-

-

1

07:59
-

-

-

1

-

1

-

09:59
1

-

1

1

-

-

1

11:59
1

2

1

-

2

4

2

13:59
-

1

1

-

2

3

-

15:59
-

1

-

5

-

3

1

17:59
3

4

-

4

7

5

-

19:59
-

1

1

4

1

2

1

21:59
1

-

-

-

2

3

-

23:59
-

-

-

-

-

1

-

NR
-

-

-

-

-

-

-

00:00

1 2 12 7 10 23 10 6 1

14

15

16

17

18

19

20

21 to 24

25 to 29

30 to 34

35 to 39

40 to 44

45 to 49

50 to 54

55 to 59

60 to 64

65 to 69

70 to 74

75 to 79

80 to 84

85 to 89

90 to 94

95 plus

-

-

-

4

3

1

4

2

9

12

11

4

6

3

3

3

1

4

2

-

2

1

-

-

-

-

-

3

2

1

3

2

9

6

15

4

8

2

-

9

5

3

1

2

-

1

-

-

-

-

-

-

-

-

-

1

-

1

-

-

-

-

1

-

-

-

-

-

-

1

-

-

Age Male Female NR

7

5

2

7

5

18

19

26

8

14

5

4

12

6

7

3

2

2

3

Drivers

Driver Age/Gender Summary:

75 76 156

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 76

Drug/Alcohol Summary:

Bridge/Bridge rail/Overpass

Underpass/Structure Support

Culvert

Ditch/Embankment

Curb/Island/Raised Median

Guardrail

Concrete Barrier

Tree

Pole - Utility/Light/Etc

Sign Post

Mailbox

Impact Attenuator

Other Fixed Object

None

2

1

153

Fixed Object Struck Summary:

Total Crashes 76

Total Vehicles 156

764

NR - - 1 1

Drivers

8

12

5

20

18

29

8

1001 3 16 9 13 13 8 15

Tot.

%

348 49%

%

4

3

1

4

3

12

12

17

5

9

3

3

8

4

4

2

1

1

2

1

100

100

100

1

1

98

100

%Total

%Vehs.

Crash Mapping Analysis Tool7/21/2016

Selection Filter:
((YEAR = 2013 or YEAR = 2014 or YEAR = 2015))

Analyst: Notes:

1 1Page: of
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File Name : Ankeny Blvd and 1st St
Site Code : 
Start Date : 9/17/2015
Page No : 1

Ankeny Blvd and 1st St
Ankeny, IA
Ankeny Blvd and 1st St Traffic Study

Groups Printed- Cars+ - Heavy Vehicles
Ankeny Blvd

SB
1st St
WB

Ankeny Blvd
NB

1st St
EB

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

06:00 AM 17 40 2 0 59 13 18 5 0 36 7 14 5 0 26 3 37 5 0 45 166
06:15 AM 27 50 1 0 78 10 21 14 0 45 2 22 10 1 35 5 39 5 1 50 208
06:30 AM 30 69 11 0 110 19 41 17 0 77 9 35 16 0 60 3 70 8 0 81 328
06:45 AM 44 86 10 0 140 23 47 29 0 99 10 49 10 0 69 17 88 20 0 125 433

Total 118 245 24 0 387 65 127 65 0 257 28 120 41 1 190 28 234 38 1 301 1135

07:00 AM 61 90 18 0 169 28 40 19 0 87 15 65 15 0 95 14 97 20 0 131 482
07:15 AM 64 120 12 0 196 30 64 25 0 119 37 73 31 0 141 14 108 20 0 142 598
07:30 AM 70 175 15 1 261 54 91 35 0 180 40 68 28 0 136 22 134 28 1 185 762
07:45 AM 66 163 17 0 246 55 90 42 0 187 33 93 25 0 151 30 128 32 0 190 774

Total 261 548 62 1 872 167 285 121 0 573 125 299 99 0 523 80 467 100 1 648 2616

08:00 AM 54 104 16 0 174 48 52 32 0 132 56 74 23 0 153 26 123 42 0 191 650
08:15 AM 66 117 20 0 203 28 45 25 0 98 35 79 29 0 143 24 96 47 0 167 611
08:30 AM 46 95 13 0 154 34 51 28 0 113 11 69 23 1 104 18 56 15 0 89 460
08:45 AM 48 83 12 0 143 32 60 35 0 127 15 80 32 0 127 7 60 20 0 87 484

Total 214 399 61 0 674 142 208 120 0 470 117 302 107 1 527 75 335 124 0 534 2205

09:00 AM 25 80 10 0 115 21 39 32 0 92 14 68 28 0 110 19 41 15 0 75 392
09:15 AM 32 91 17 0 140 33 29 32 0 94 8 60 24 0 92 14 50 10 0 74 400
09:30 AM 39 97 10 0 146 22 41 42 0 105 20 91 23 0 134 16 39 12 0 67 452
09:45 AM 46 99 16 0 161 39 58 38 0 135 21 103 27 0 151 19 44 20 0 83 530

Total 142 367 53 0 562 115 167 144 0 426 63 322 102 0 487 68 174 57 0 299 1774

10:00 AM 39 82 13 0 134 29 44 53 0 126 14 78 24 0 116 11 53 11 3 78 454
10:15 AM 56 97 20 0 173 33 38 44 0 115 13 69 30 0 112 21 61 16 1 99 499
10:30 AM 44 98 21 0 163 35 36 45 0 116 24 93 27 0 144 25 58 16 1 100 523
10:45 AM 39 115 9 0 163 39 47 45 0 131 17 95 32 0 144 18 51 15 0 84 522

Total 178 392 63 0 633 136 165 187 0 488 68 335 113 0 516 75 223 58 5 361 1998

11:00 AM 46 99 11 0 156 30 64 50 0 144 27 84 42 0 153 18 53 23 1 95 548
11:15 AM 59 112 19 0 190 34 50 51 0 135 25 100 36 0 161 17 39 20 0 76 562
11:30 AM 53 104 11 1 169 32 41 66 0 139 19 130 34 0 183 20 72 24 0 116 607
11:45 AM 56 138 21 1 216 38 65 38 0 141 18 121 41 0 180 12 72 25 0 109 646

Total 214 453 62 2 731 134 220 205 0 559 89 435 153 0 677 67 236 92 1 396 2363

12:00 PM 49 118 15 0 182 46 55 62 0 163 37 135 38 0 210 22 59 25 0 106 661
12:15 PM 42 118 17 0 177 39 53 53 0 145 27 132 30 0 189 17 54 16 0 87 598
12:30 PM 38 128 23 0 189 49 49 46 0 144 21 102 36 0 159 18 53 26 0 97 589
12:45 PM 59 129 23 4 215 46 51 49 0 146 30 138 30 0 198 25 65 23 1 114 673

Total 188 493 78 4 763 180 208 210 0 598 115 507 134 0 756 82 231 90 1 404 2521

01:00 PM 54 104 17 0 175 29 63 57 0 149 36 104 39 0 179 33 56 15 0 104 607
01:15 PM 38 98 20 1 157 31 58 59 0 148 17 110 31 0 158 24 49 15 1 89 552
01:30 PM 51 96 18 5 170 17 52 48 6 123 24 121 31 0 176 21 60 24 1 106 575
01:45 PM 28 99 18 0 145 27 63 45 0 135 23 125 29 1 178 20 52 17 1 90 548

Total 171 397 73 6 647 104 236 209 6 555 100 460 130 1 691 98 217 71 3 389 2282

02:00 PM 49 102 13 0 164 34 35 52 2 123 32 126 37 1 196 27 66 26 1 120 603
02:15 PM 41 113 20 1 175 33 46 49 1 129 18 123 35 0 176 19 52 19 2 92 572
02:30 PM 49 113 18 0 180 39 80 57 1 177 17 149 31 1 198 23 54 17 2 96 651
02:45 PM 52 101 21 0 174 28 83 51 0 162 36 149 27 0 212 26 53 14 0 93 641

Total 191 429 72 1 693 134 244 209 4 591 103 547 130 2 782 95 225 76 5 401 2467

03:00 PM 41 110 22 1 174 39 80 56 0 175 29 141 32 0 202 33 73 19 0 125 676
03:15 PM 42 108 24 0 174 36 71 56 0 163 27 137 27 0 191 32 63 27 0 122 650
03:30 PM 55 112 17 0 184 33 91 63 0 187 39 131 30 0 200 33 75 23 0 131 702
03:45 PM 53 128 25 1 207 34 106 61 0 201 29 165 48 0 242 39 94 48 2 183 833

Total 191 458 88 2 739 142 348 236 0 726 124 574 137 0 835 137 305 117 2 561 2861

Snyder & Associates
2727 Snyder Blvd.

Ankeny, Iowa, 50023

J



File Name : Ankeny Blvd and 1st St
Site Code : 
Start Date : 9/17/2015
Page No : 2

Ankeny Blvd and 1st St
Ankeny, IA
Ankeny Blvd and 1st St Traffic Study

Groups Printed- Cars+ - Heavy Vehicles
Ankeny Blvd

SB
1st St
WB

Ankeny Blvd
NB

1st St
EB

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

04:00 PM 66 132 20 6 224 32 107 77 0 216 37 171 45 2 255 37 92 38 3 170 865
04:15 PM 51 119 27 0 197 46 108 69 2 225 32 180 35 0 247 45 72 22 1 140 809
04:30 PM 60 140 26 1 227 37 109 73 1 220 32 178 34 0 244 33 95 23 0 151 842
04:45 PM 56 151 24 0 231 58 119 68 0 245 27 188 30 0 245 33 64 21 0 118 839

Total 233 542 97 7 879 173 443 287 3 906 128 717 144 2 991 148 323 104 4 579 3355

05:00 PM 60 151 26 0 237 43 128 81 0 252 39 190 20 0 249 38 78 20 1 137 875
05:15 PM 68 134 24 0 226 37 128 78 0 243 48 184 30 0 262 47 82 35 0 164 895
05:30 PM 43 146 23 2 214 61 129 77 0 267 38 205 26 0 269 46 80 28 0 154 904
05:45 PM 63 167 26 2 258 39 119 81 0 239 43 218 29 0 290 34 88 24 0 146 933

Total 234 598 99 4 935 180 504 317 0 1001 168 797 105 0 1070 165 328 107 1 601 3607

06:00 PM 58 128 17 1 204 49 96 79 1 225 42 144 32 0 218 39 82 25 3 149 796
06:15 PM 58 131 15 2 206 36 95 55 1 187 46 157 20 0 223 29 63 29 0 121 737
06:30 PM 60 153 23 2 238 32 95 50 0 177 24 155 23 0 202 25 76 25 0 126 743
06:45 PM 51 102 15 0 168 34 80 42 0 156 37 115 19 0 171 15 91 25 0 131 626

Total 227 514 70 5 816 151 366 226 2 745 149 571 94 0 814 108 312 104 3 527 2902

Grand Total 2562 5835 902 32 9331 1823 3521 2536 15 7895 1377 5986 1489 7 8859 1226 3610 1138 27 6001 32086
Apprch % 27.5 62.5 9.7 0.3  23.1 44.6 32.1 0.2  15.5 67.6 16.8 0.1  20.4 60.2 19 0.4   

Total % 8 18.2 2.8 0.1 29.1 5.7 11 7.9 0 24.6 4.3 18.7 4.6 0 27.6 3.8 11.3 3.5 0.1 18.7
Cars+ 2530 5680 886 19 9115 1792 3435 2490 6 7723 1335 5839 1445 5 8624 1212 3537 1080 18 5847 31309

% Cars+ 98.8 97.3 98.2 59.4 97.7 98.3 97.6 98.2 40 97.8 96.9 97.5 97 71.4 97.3 98.9 98 94.9 66.7 97.4 97.6
Heavy Vehicles 32 155 16 13 216 31 86 46 9 172 42 147 44 2 235 14 73 58 9 154 777
% Heavy Vehicles 1.2 2.7 1.8 40.6 2.3 1.7 2.4 1.8 60 2.2 3.1 2.5 3 28.6 2.7 1.1 2 5.1 33.3 2.6 2.4

Snyder & Associates
2727 Snyder Blvd.

Ankeny, Iowa, 50023

J



File Name : Ankeny Blvd and 1st St
Site Code : 
Start Date : 9/17/2015
Page No : 3

Ankeny Blvd and 1st St
Ankeny, IA
Ankeny Blvd and 1st St Traffic Study

 Ankeny Blvd 

 1
st

 S
t  1st S

t 

 Ankeny Blvd 

Right

886 
16 

902 
Thru

5680 
155 

5835 
Left

2530 
32 

2562 
Peds

19 
13 
32 

InOut Total
9541 9115 18656 
207 216 423 

9748 19079 9331 

R
ight

2490 
46 

2536 
Thru

3435 
86 

3521 
Left

1792 
31 

1823 
P

eds 6 9 
15 

O
ut

Total
In

7512 
7723 

15235 
149 

172 
321 

7661 
15556 

7895 

Left
1335 

42 
1377 

Thru
5839 
147 

5986 

Right
1445 

44 
1489 

Peds
5 
2 
7 

Out TotalIn

8552 8624 17176 
244 235 479 

8796 17655 8859 

Le
ft

12
12

 
14

 
12

26
 

Th
ru

35
37

 
73

 
36

10
 

R
ig

ht

10
80

 
58

 
11

38
 

P
ed

s18
 9 27
 

To
ta

l
O

ut
In

56
56

 
58

47
 

11
50

3 
14

4 
15

4 
29

8 
58

00
 

11
80

1 
60

01
 

9/17/2015 06:00 AM
9/17/2015 06:45 PM
 
Cars+
Heavy Vehicles

North

Snyder & Associates
2727 Snyder Blvd.

Ankeny, Iowa, 50023

J



File Name : Ankeny Blvd and 1st St
Site Code : 
Start Date : 9/17/2015
Page No : 4

Ankeny Blvd and 1st St
Ankeny, IA
Ankeny Blvd and 1st St Traffic Study

Ankeny Blvd
SB

1st St
WB

Ankeny Blvd
NB

1st St
EB

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

Peak Hour Analysis From 06:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 70 175 15 1 261 54 91 35 0 180 40 68 28 0 136 22 134 28 1 185 762
07:45 AM 66 163 17 0 246 55 90 42 0 187 33 93 25 0 151 30 128 32 0 190 774
08:00 AM 54 104 16 0 174 48 52 32 0 132 56 74 23 0 153 26 123 42 0 191 650
08:15 AM 66 117 20 0 203 28 45 25 0 98 35 79 29 0 143 24 96 47 0 167 611

Total Volume 256 559 68 1 884 185 278 134 0 597 164 314 105 0 583 102 481 149 1 733 2797
% App. Total 29 63.2 7.7 0.1  31 46.6 22.4 0  28.1 53.9 18 0  13.9 65.6 20.3 0.1   

PHF .914 .799 .850 .250 .847 .841 .764 .798 .000 .798 .732 .844 .905 .000 .953 .850 .897 .793 .250 .959 .903
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Peak Hour Begins at 07:30 AM
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File Name : Ankeny Blvd and 1st St
Site Code : 
Start Date : 9/17/2015
Page No : 5

Ankeny Blvd and 1st St
Ankeny, IA
Ankeny Blvd and 1st St Traffic Study

Ankeny Blvd
SB

1st St
WB

Ankeny Blvd
NB

1st St
EB

Start Time Left Thr
u

Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

Peak Hour Analysis From 09:00 AM to 12:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:00 PM

12:00 PM 49 118 15 0 182 46 55 62 0 163 37 135 38 0 210 22 59 25 0 106 661
12:15 PM 42 118 17 0 177 39 53 53 0 145 27 132 30 0 189 17 54 16 0 87 598
12:30 PM 38 128 23 0 189 49 49 46 0 144 21 102 36 0 159 18 53 26 0 97 589
12:45 PM 59 129 23 4 215 46 51 49 0 146 30 138 30 0 198 25 65 23 1 114 673

Total Volume 188 493 78 4 763 180 208 210 0 598 115 507 134 0 756 82 231 90 1 404 2521
% App. Total 24.6 64.6 10.2 0.5  30.1 34.8 35.1 0  15.2 67.1 17.7 0  20.3 57.2 22.3 0.2   

PHF .797 .955 .848 .250 .887 .918 .945 .847 .000 .917 .777 .918 .882 .000 .900 .820 .888 .865 .250 .886 .936
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File Name : Ankeny Blvd and 1st St
Site Code : 
Start Date : 9/17/2015
Page No : 6

Ankeny Blvd and 1st St
Ankeny, IA
Ankeny Blvd and 1st St Traffic Study

Ankeny Blvd
SB

1st St
WB

Ankeny Blvd
NB

1st St
EB

Start Time Left Thr
u

Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

Peak Hour Analysis From 01:00 PM to 06:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 60 151 26 0 237 43 128 81 0 252 39 190 20 0 249 38 78 20 1 137 875
05:15 PM 68 134 24 0 226 37 128 78 0 243 48 184 30 0 262 47 82 35 0 164 895
05:30 PM 43 146 23 2 214 61 129 77 0 267 38 205 26 0 269 46 80 28 0 154 904
05:45 PM 63 167 26 2 258 39 119 81 0 239 43 218 29 0 290 34 88 24 0 146 933

Total Volume 234 598 99 4 935 180 504 317 0 1001 168 797 105 0 1070 165 328 107 1 601 3607
% App. Total 25 64 10.6 0.4  18 50.3 31.7 0  15.7 74.5 9.8 0  27.5 54.6 17.8 0.2   

PHF .860 .895 .952 .500 .906 .738 .977 .978 .000 .937 .875 .914 .875 .000 .922 .878 .932 .764 .250 .916 .967
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Peak Hour Begins at 05:00 PM
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ANKENY, IOWA

ANKENY BOULEVARD (US 69) AND FIRST STREET  INTERSECTION
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Ankeny Boulevard (US 69) and First Street Intersection TSIP Application   
115.0802A/ L benefit cost.docx  August 2016 

 
BENEFIT / COST ANALYSIS 

ANKENY BOULEVARD (US 69) AND FIRST STREET 
INTERSECTION IMPROVEMENTS 

ANKENY, IOWA 
 
For purposes of the benefit / cost analysis, an estimated improvement life of 15 years was 
selected.  This is consistent with Iowa DOT recommended TSIP service lives for turn lane and 
traffic signal improvements. 
 
Based on review of available data on the Crash Modifications Factors Clearinghouse website, a 
cumulative crash reduction factor (CRF) was applied for the proposed improvements.  
Applicable crash reduction factors include the following: 
 

Countermeasure CRF Crash Type Applicable 
Crashes 

Adjusted 
CRF Reference 

Introducing zero or 
positive offset left 
turn lane on crossing 
roadway. 

26 Angle 
41% 9.4 Wang & Adel-Aty, 2007 

20 Angle 

Add right turn lane on 
one major-road 
approach. 

4 All 100% 4.0 Harwood et al., 2002 

Install left turn 
flashing yellow arrow 
signals and 
supplemental traffic 
signs. 

14.3 Left Turn 41% 5.9 

Schattler et al., 2015 

9.87 Other 59% 5.8 

Cumulative CRF 22.9  
 
Eliminating the outside dual westbound left turn lane, by converting it to a through lane, will 
eliminate the existing negative offset associated with this turn lane.  With four foot wide 
medians, the resultant offset will be close to zero, significantly improving available sight 
distance for westbound and eastbound left turning drivers.  Converting the outside westbound 
through lane to a right turn lane will better accommodate traffic demands, reduce vehicle queue 
lengths, and reduce the potential for westbound rear-end crashes.  Replacing existing five-section 
protected-permissive left turn signal heads with four-section flashing yellow arrow heads and 
lengthening the southbound left turn lane are also expected to improve intersection safety.   
 
Crash history shows that 24 of the 76 intersection crashes (32%) involved a westbound or 
eastbound left turning vehicle, and were potentially correctable by eliminating the outside  
westbound left turn lane.  Based on this, the calculated cumulative CRF of 22.9 appears to be 
reasonable.   To be somewhat conservative, a CRF of 20 was used for the benefit / cost analysis.  
With an estimated safety improvement construction cost of $559,800 the resultant benefit / cost 
ratio is 2.43:1.  
 
  



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

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Aug 3, 2016

Intersection:

Improvement

Proposed Improvement(s):

559,800$   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: 2015 Date of traffic count

Daily Entering Vehicles by Approach (or AADT / 2)

11,300 Current Annual Entering Veh., AEV = DEV * 365

7,100 9,400 veh / day, Final Year DEV, FDEV

11,450 MEV, Total Million Entering Veh. Over
   life of Project, TMEV

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

Reduce WB dual left turn lanes to single left turn lane.  Add WB right turn 

lane.  Provide flashing yellow arrow left turn signal heads. Lengthen SB left turn lane.

US 69 (Ankeny Boulevard) and First Street in Ankeny

Polk Snyder & Associates

559,800$         

14,326,250    

230.61           

Snyder & Associates

45,568           
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GAEV
TMEV

39,250       Current Daily Entering Vehicles, DEV

Crash Data

2013 First full year --> 2015 Last full year 3.0 years, Time Period, T

Additional months values as of May 2014

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

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

16 Injury Crashes 7 Minor Injuries @ $65,000 455,000$         

14 Possible Injuries @ $35,000 490,000$         
60 Property Damage Only (assumed cost per crash) $7,400 -$                 

-OR-   enter all Property Costs of all crashes: 450,381$         
76 Total Crashes, TA Total $ Loss, LOSS 1,720,381$      

25.33         Current Crashes / Year, AA = TA / T Crashes / MEV, Crash Rate, CR
22,637$     Cost per Crash, AVC = LOSS / TA   CR = TA x 10^6 / (DEV x 365 x T)

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

114,692$   Crash Costs Avoided in First Year, AAR x AVC
81.6           Total Avoided Crashes, TECR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $1,358,547 : = 2.43  : 1

1,358,547$  

$559,800

1.77             

101
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Rev. 6/16 

 
Application for TRAFFIC SAFETY FUNDS 

 
GENERAL INFORMATION DATE: August 9, 2016 
  
Location / Title of Project Riverside Rd, pcc overlay, pvd 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) City of Riverside 

Contact Person Lory Young Title City Clerk 

Complete Mailing Address PO Box 188 

  Riverside, IA 52327 

Phone 319-648-3501 E-Mail lory@cityofriversideiowa.com 
 (Area Code)  

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

Funding Amount 
 

Total Safety Cost      $ 500,000 

 Total Project Cost $ 2,395,518 

 
 
Safety Funds Requested      $ 500,000 

 
 
Does this project appear on a Safety Improvement Candidate List or is there a safety 
study recommendation for this project?  Yes – Explain _     ________________  

No







B 
Narrative of Proposed Project: 
 
Washington County and the City of Riverside are applying for Traffic Safety Improvement 
Program (TSIP) funds to be used for improving the safety on W61 (Riverside Road) from Spruce 
Avenue to River Street in Riverside, approximately 3.51 miles.  TSIP funds are being sought to 
aid in the placement of a 24 foot PCC overlay with 2 foot paved shoulders and 8 inch rumble 
strips from Spruce Avenue to Riverside, the County portion of this project.  For the portion of 
the project within the city limits of Riverside, TSIP funds will be used to add a 2 foot paved 
shoulder.  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 an edge rut and/or loose 
granular material on the rocked shoulder.  Due to lower vehicle speeds within the City of 
Riverside, rumble strips will not be utilized within the city limits, however, the paved shoulders 
will minimize development of an edge rut and improve safety for the traveling public. 
 
Currently, the Riverside Road, originally constructed in 1963, is a 20 foot wide PCC pavement 
with 8 foot granular shoulders, 2:1 foreslopes, variable backslopes and numerous patches that 
have been placed to address the aging pavement.  This is the main road from Washington to 
Riverside with an annual average traffic count of 837 vpd on this stretch of road between Spruce 
Avenue and River Street.  This stretch of road has three curves, one of which is a ninety degree 
change in direction while the other two are either at the bottom or top of a hill and end up getting 
taken on the short side of the curve.  All three curves are signed with appropriate curve signs and 
delineated with chevrons.  The road is posted at 55 mph with advisory speeds of 35 mph for all 
three curves. 
 
A safety issues exists with the continual development of edge ruts all along the Riverside Road.  
Specifically edge ruts develop from vehicles dropping their tires off the edge of the pavement as 
a result of the narrowness of the lanes and in the curves as vehicles cut the inside of the curve to 
maintain their speed or even drift to the high side of the curve when they travel to fast around the 
curve.  In addition, wind whip created by the vehicles traversing along the road and 
meeting/passing each other also contributes to a loss of material and development of an edge rut.  
The combination of the edge rut, which tends to cause a driver to over correct if they drop off the 
pavement into the rut, and the narrowness of the lanes and the existing slopes create a safety 
hazard for the public.  As stated earlier, the paving of the shoulders will help provide a safer road 
for the traveling public by providing a wider driving surface and some advanced warning. 
 
The majority of reported accidents over the last ten years have been minor in nature and have 
involved the driver over correcting and swerving to avoid the ditch.  One fatality did occur in 
2010 as a result of the driver crossing the centerline, losing control and entering 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.  Reducing the likelihood of an edge rut will help 
minimize the over correcting action that happens when a tire drops off the pavement into a rut.  
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.  These rumble strips are intended to 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) $1,516,414  Federal Aid (STP) $1,514,070 
Farm to Market (FM) $379,104  Farm to Market (FM) $378,517 
TSIP $500,000  TSIP $0 
Total $2,395,518  Total $1,892,587 

 
 

D 
Time Schedule: 
 
TSIP Application  August 15, 2016 
Preliminary Project Design November 2016 
TSIP Funding Award  December 2016 
Final Project Design  April 2017 
TSIP Funds Available  July 2017 
Project Letting   December 2017 
Project Construction  April 2018-October 2018 
 



E 

Map: 



F 

Color Pictures: 

   
 

    
Typical sections of existing pavement with edge rut developing along pavement edge.  In the 
bottom two pictures, notice edge rutting developing on inside of curve because of vehicles 
dropping off the pavement.  The top right picture shows edge rutting also develops along the 
outside of the curve because of the narrowness of the pavement. 
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Plan View & Aerial: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







Major Cause Summary

Report Version 1.1 Jan 2005

Riverside Rd from Spruce Ave to River Street Major

Total Crashes

Animal3 Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign1 Swerving/Evasive Action1

Crossed Centerline2 Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway1

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right4

Major Cause Summary:

FTYROW: Making Left Turn2 Ran Off Road - Straight

FTYROW: From Driveway1 Ran Off Road - Left

FTYROW: From Parked Position 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 Conditions 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 Action

Disregarded Railroad Signal Unknown1

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

1

1

2

1

11

1

2

2

2

-

$102,495TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2006 [2], 2007 [1], 2008 [2], 2009 [2], 2010 [4], 2011 [1], 2012 [1], 2013 [1], 2014 [2]

Dry

Wet

Ice

Snow

Slush

7

4

2

2

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

1

Analysis Years:

Surface Condition Summary:

Total Injuries16 7

Total Crashes 16
$6,406AVG Property Damage:

Crash Mapping Analysis Tool8/12/2016

Selection Filter:
((YEAR <> 2016))

Analyst: Notes:

1 1Page: of



J 
Traffic Volume: 
 
The 2014 AADT for this stretch of the Riverside Road (W61) is 837 
 
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 inch PCC Unbonded Overlay; the widening unit and 
paved shoulder will be approximately 12 inch thick.  The B/C Ratio was calculated to be 2.24. 
 
A CMF for widening the existing pavement from 20 feet to 24 feet 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 3.28. 
 
 



Road Segment Benefit / Cost Safety Analysis
Rev. 5/14

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Aug 12, 2016

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 2,938            Current Vehicle Miles / Day, VM

2.34 670      4,163            End of Life Veh. Miles / Day
0.53 980      1,072,516     Current Veh. Miles / Year, AM
0.64 1,330   Total Projected Veh. Miles Over

     Life of Project, TVMT
3.51 miles total

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

Crash Data

2006 First full year --> 2015 Last full year 10.0 years, Time Period, T

Additional months values as of May 2014

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

3 Major Injuries @ $325,000 975,000$               

4 Injury Crashes 2 Minor Injuries @ $65,000 130,000$               

2 Possible Injuries @ $35,000 70,000$                 
11 Property Damage Only (assumed cost per crash) $7,400 -$                       

-OR-   enter all Property Costs of all crashes: 102,495$               
16 Total Crashes, TA Total $ Loss, LOSS 1,277,495$            

1.60            Current Crashes / Year, AA = TA / T 149.2            Crashes / HMVM, Crash Rate, CR

79,843$      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 1,119,147$   Present Value of Avoided
0.66            Crashes Avoided First Year AAR = AA x CRF / 100     Crashes, BENEFIT

52,377$      Crash Costs Avoided in First Year, AAR x AVCR
27.3            Total Avoided Crashes, TCR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $1,119,147 : $500,000 = 2.24  : 1

Washington Jacob Thorius

DOT Traffic Count Data

28' PCC Overlay with lanes widened from 10' to 12', paved shoulders 2' wide, and 

edgline rumble strips

W61 (Riverside Road) From Spurce Avenue north to Hwy 22 in Riverside

44,681,312                          

Spruce to 135th Street
135th St to 130th Street
130th Street to River Street
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Project Number: STP-S-C092()--5E-92

Item No. Item Code Item Unit Quantity Unit Price Estimated Price Quantity Unit Price Estimated Price
1 2102-0425070 SPECIAL BACKFILL TON 550.00          21.25$             11,687.50$            550.00             21.25$                    11,687.50$             
2 2121-7425020 GRANULAR SHOULDERS, TYPE B TON 10,825.00     20.00$             216,500.00$          10,825.00        20.00$                    216,500.00$           
3 2122-5190008 PAVED SHOULDER, P.C. CONCRETE, 8 IN. SY 0 43.26$             -$                       284.76 43.26$                    12,318.72$             
4 2213-2713300 EXCAVATION, CLASS 13, FOR WIDENING CY 2,214.00       15.00$             33,210.00$            2,214.00          15.00$                    33,210.00$             
5 2213-7100400 RELOCATION OF MAIL BOXES EACH 29.00            150.00$           4,350.00$              29.00               150.00$                  4,350.00$               
6 2123-7450000 SHOULDER CONSTRUCTION, EARTH STA 370.92          84.00$             31,157.28$            370.92             84.00$                    31,157.28$             
7 2301-1034080 STANDARD OR SLIP FORM P.C.C. PAVEMEN, CLASS C, CLASS 3I, 8 IN. SY 6,218.13       95.74$             595,323.77$          7,254.49          95.74$                    694,544.87$           
8 2303-0245828 ASPHALT BINDER, PG 58-28 TON 3.00              605.00$           1,815.00$              125.00             605.00$                  75,625.00$             
9 2310-5151040 PORTLAND CEMENT CONCRETE OVERLAY, FURNISH ONLY CY 9,508.12       73.04$             694,473.08$          11,702.31        73.04$                    854,736.72$           
10 2310-5151251 PORTLAND CEMENT CONCRETE OVERLAY, PLACEMENT ONLY (UNBONDED) SY 39,495.28     4.09$               161,535.70$          46,077.83        4.09$                      188,458.32$           
11 2310-8300540 HOT MIX ASPHALT STRESS RELIEF COURSE TON 43.00            60.00$             2,580.00$              1,965.00          60.00$                    117,900.00$           
12 2315-8275025 SURFACING, DRIVEWAY, CLASS A CRUSHED STONE TON 206.00          22.31$             4,595.86$              206.00             22.31$                    4,595.86$               
13 2510-6745850 REMOVAL OF PAVEMENT SY 6,737.34       6.50$               43,792.71$            6,737.34          6.50$                      43,792.71$             
14 2518-6910000 SAFETY CLOSURE EACH 10.00            125.00$           1,250.00$              10.00               125.00$                  1,250.00$               
15 2527-9263109 PAINTED PAVEMENT MARKING, WATERBORNE OR SOLVENT-BASED STA 542.33          15.25$             8,270.53$              542.33             15.25$                    8,270.53$               
16 2528-8445110 TRAFFIC CONTROL LS 1.00              7,500.00$        7,500.00$              1.00                 7,500.00$               7,500.00$               
17 2528-8445113 FLAGGERS EACH 1.00              440.61$           440.61$                 1.00                 440.61$                  440.61$                  
18 2533-4980005 MOBILIZATION LS 1.00              65,000.00$      65,000.00$            1.00                 65,000.00$             65,000.00$             
19 2548-0000200 MILLED SHOULDER RUMBLE STRIPS, PCC SURFACE STA -                28.51$             -$                       342.86             28.51$                    9,774.94$               
20 2601-2634100 MULCHING ACRE 2.70              700.00$           1,890.00$              4.70                 700.00$                  3,290.00$               
21 2601-2636041 SEEDING AND FERTILIZING ACRE 2.70              1,450.00$        3,915.00$              4.70                 1,450.00$               6,815.00$               
22 2601-2642100 STABILIZING CROP - SEEDING AND FERTILIZING ACRE 2.70              500.00$           1,350.00$              4.70                 500.00$                  2,350.00$               
23 2602-0000020 SILT FENCE LF 100.00          2.00$               200.00$                 100.00             2.00$                      200.00$                  
24 2602-0000030 SILT FENCE FOR DITCH CHECKS LF 100.00          2.00$               200.00$                 100.00             2.00$                      200.00$                  
25 2602-0000101 MAINTENANCE OF SILT FENCE OR SILT FENCE FOR DITCH CHECK LF 100.00          0.50$               50.00$                   100.00             0.50$                      50.00$                    
26 2602-0010010 MOBILIZATIONS, EROSION CONTROL EACH 1.00              500.00$           500.00$                 1.00                 500.00$                  500.00$                  
27 2602-0010020 MOBILIZATIONS, EMERGENCY EROSION CONTROL EACH 1.00              1,000.00$        1,000.00$              1.00                 1,000.00$               1,000.00$               

1,892,587.04$       2,395,518.07$        

24' PCC w/ 7' Granular Shoulders
Original Plan Safety Improvement

24' PCC Pavement w/ 2' PCC & 5' Granular Shoulders
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Rev. 6/16 

 
Application for TRAFFIC SAFETY FUNDS 

 
GENERAL INFORMATION DATE: August 11, 2016 
  
Location / Title of Project Highway 6 & Park Road / Single-Lane Roundabout 

Applicant City of Tiffin 

Contact Person Doug Boldt Title City Administrator 

Complete Mailing Address P.O. Box 259 

 Tiffin, Iowa 52340 

Phone (319)-545-2572 E-Mail dboldt@tiffin-iowa.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 Safety Cost      $ 1,466,439.70 

 Total Project Cost $ 1,979,693.60 

 
 
Safety Funds Requested      $    500,000.00 

 
 
Does this project appear on a Safety Improvement Candidate List or is there a safety 
study recommendation for this project?  Yes – Explain _     ________________  

No



 

 

 

 



City of Tiffin                                             
Single-Lane Roundabout 

1 

 
A. RESOLUTION 

 
 
 
 



City of Tiffin                                             
Single-Lane Roundabout 

2 

 
B. NARRATIVE 

Introduction and Background 
The City of Tiffin is submitting this application for Traffic Safety Improvement Program funds 
under the Site Specific category. This funding request is for the construction of a single-lane 
roundabout at the Highway 6 and Park Road intersection located in east Tiffin. As shown in 
Image 1 there is an elementary school at the north-east corner of the intersection. A well-used 
pedestrian / bicycle trail is located south-west of the intersection.  
 
Existing Conditions 

Image 1: Highway 6 and Park Road Intersection 

 
 
Highway 6 is functionally classified as a “Minor Arterial” street that provides east-west regional 
access to the metropolitan area and local access between Iowa City, Coralville, and Tiffin. The 
posted speed limit on Highway 6 is 55 mph while 85th percentile speeds range from 54.8 – 63 
mph.  
 
As built today, Park Road is a north-south road running parallel to Interstate 380 between 
Highway 6 and Forevergreen Road. The posted speed limit is 25 mph. At the intersection with 
Highway 6, traffic is currently stop controlled for north-south traffic only. 
 
Proposed Concept 
The Iowa DOT Traffic Safety Improvement Program funds are critical in supporting the City of 
Tiffin’s effort to improve the safety and traffic flow at the Highway 6 and Park Road intersection 
through the construction of a single-lane roundabout.  
 



City of Tiffin                                             
Single-Lane Roundabout 

3 

 
In addition to improved traffic circulation and accessibility, the following goals can be achieved 
through the completion of this project:  
 

1. Reduce overall collisions, particularly those resulting in fatal or major injuries. 
2. Create an efficient and safe connection between North Liberty and Coralville, as well as 

Interstate 380 upon completion of the planned I-380 / Forevergreen Road interchange to 
be completed in the next several years. 

 
The clear zone does not present a safety hazard at this intersection. The Statewide Urban 
Design and Specifications (SUDAS) clear zone requirement will be met and maintained with the 
proposed intersection improvements. All proposed intersection and traffic safety improvements 
will be consistent with the 2009 Manual on Uniform Traffic Control Devices (MUTCD). The City 
of Tiffin will be responsible for the operation and maintenance of the intersection. 
 
Safety Justification 
The construction of a roundabout, by design, will improve the safety of this intersection and 
allow for efficient traffic flow as the corridor will be experiencing an increase in traffic as a result 
of the newly constructed Tiffin Elementary School, the proposed construction of the 
Forevergreen Road interchange, expansion of I-380 to a six-lane cross-section, and 
reconstruction of the I-80 / I-380 interchange. 
 
The expected increase in safety that results from a single-lane roundabout stems from the 
reduction in conflict points, a reduction in speed differentials at the intersection, and a decrease 
in speed as motorists proceed through the intersection. Roundabouts constructed at 
intersections along high-speed, two-lane highways have been shown to reduce the number and 
severity of crashes. 
 
An evaluation of the crash history for the Highway 6 and Park Road intersection was performed 
using the most current crash data from the CMAT Iowa statewide database (2007-2015). There 
were found to be 14 crashes in almost 8 years, of which resulted in 2 fatalities, 2 major injuries, 
2 minor injuries, 6 possible injuries, and 1 unknown injury. The majority of crashes (50%) are 
rear end collisions. Other recorded causes of crashes include broadside, sideswipe same-
direction, and non-collision.  
 
One collision resulting in 2 fatalities and 2 major injuries stands out. These fatalities / injuries 
were a result of a broadside collision. Per the AASHTO Highway Safety Manual, roundabouts 
are shown to reduce these types of crashes where people are seriously hurt or killed by 78-82% 
when compared to conventional stop-controlled intersections. 
 
Project Justification 
This grant application utilized the benefit / cost worksheet as provided by the Iowa DOT and 
resulted in a remarkably high benefit / cost ratio of 5.98 for the 20 year life span of this project. A 
10% traffic growth rate / year is believed to be a conservative value based upon the anticipated 
growth in development for the area. A future interchange is currently planned at Forevergreen 
Road and I-380. This new facility will substantially increase traffic within the Park Road corridor. 
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C. ITEMIZED BREAKDOWN OF ALL COSTS 
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C. ITEMIZED BREAKDOWN OF ALL COSTS 
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D. TIME SCHEDULE 

 

Activity      Date       

July 19, 2016 City Council approved submission 
  
August 15, 2016 TSIP Funding Application Deadline 

 
Mid-December 2016 TSIP Notification of Award 

  
July 2017 TSIP Funding Available 

 
November 21, 2017 Project Letting 

 
Spring 2018 Begin project construction 
  
Fall 2018 Project completion 
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E. PROJECT LOCATION MAP 
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F. COLOR PICTURES 

Image 2: Park Road – Looking North 

 

Image 3: Park Road - Looking South 
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Image 4: Highway 6 - Looking East 

 

Image 5: Highway 6 - Looking West 
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G. PLAN VIEW EXISTING
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G. PLAN VIEW PROPOSED 
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H. AERIAL PHOTOGRAPH 

Image 6: Aerial Photograph of the Intersection 

 
Retrieved from Johnson County Pictometry Viewer (2012) 
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I. CMAT CRASH SUMMARY OF MOTOR VEHICLE ACCIDENTS 
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J. TRAFFIC VOLUMES 

Average Daily Traffic (ADT) volumes for entering vehicles at the intersection were taken on April 
8 – 11th, 2014 for a total of 72 hours using the MH Corbin Traffic Analyzer. Highway 6 carries 
approximately 8,000 vehicles per day, which is 93% of the total entering traffic at the 
intersection. 85th percentile speeds on Highway 6 range from 54.8 – 63 mph.  

 

 

 

The 15-minute intervals are shown in Attachment A. 
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L. BENEFIT / COST ASSUMPTIONS 

The following assumptions were made to complete the benefit / cost ratio worksheet.  
 

1. Estimated Improvement Life (Y) = 20 Years 
2. Crash Reduction Factor (CRF) = 35.98  

− Conversion of intersection into single-lane roundabout (Qin et al., 2013) 
3. Growth = 10% based on the future Forevergreen Road / I-380 Interchange, 

reconstruction of the I-380 / 80 Interchange, expansion of I-380 to a six-lane cross-
section, and the recently constructed Tiffin Elementary School at 104 N Park Road Tiffin, 
Iowa.  

4. Crash Data 
− There was 1 crash involving 2 fatalities. This was counted as 1 fatality and 1 

major injury as directed by Iowa DOT staff.  
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L. BENEFIT / COST  

 

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

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Jul 18, 2016

Intersection:

Improvement

Proposed Improvement(s):

1,466,440$ Estimated Improvement Cost, EC 20      Est. Improvement Life, years, Y

7,500$       Other Annual Cost (after initial year), AC 36      Crash Reduction Factor (integer), CRF

101,927$    Present Value Other Annual Costs, OC 4.0% Discount Rate (time value of $), INT

Present Value Cost, COST = EC + OC

Traffic Volume Data

Source: April 9-11, 2014 Date of traffic count

Daily Entering Vehicles by Approach (or AADT / 2)

336 Current Annual Entering Veh., AEV = DEV * 365

3,952 4,059 veh / day, Final Year DEV, FDEV

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

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

8,575         Current Daily Entering Vehicles, DEV

Crash Data

2008 First full year --> 2014 Last full year 7.8 years, Time Period, T

10 Additional months values as of May 2014

1 Fatal Crashes 1 Fatalities @ $4,500,000 4,500,000$       

3 Major Injuries @ $325,000 975,000$         

6 Injury Crashes 2 Minor Injuries @ $65,000 130,000$         

6 Possible Injuries @ $35,000 210,000$         
7 Property Damage Only (assumed cost per crash) $7,400 103,600$         

-OR-   enter all Property Costs of all crashes:
14 Total Crashes, TA Total $ Loss, LOSS 5,918,600$       

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

422,757$    Cost per Crash, AVC = LOSS / TA   CR = TA x 10 6̂ / (DEV x 365 x T)
102.4         Total Expected Crashes, TECR = CR x TMEV Present Value of Avoided
0.64           Crashes Avoided First Year AAR = AA x CRF / 100   Crashes, BENEFIT

271,853$    Crash Costs Avoided in First Year, AAR x AVC
36.8           Total Avoided Crashes, TECR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $9,380,470 : = 5.98  : 1

9,380,470$  

$1,568,367

0.57            

3,129,875      

179.26          

MPOJC

57,688          

Single-Lane Roundabout

Highway 6 and Park Road Intersection

Johnson MPOJC

1,568,367$      
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CERTIFICATION & RESOLUTION     [A] 

 



[A2] 

 



 

[A3] 

 



 

NARRATIVE     [B] 

Lee County is submitting an application herewith for TSIP site specific funding on J40 (County Road 103) from 

Highway 27 east to the city of West Point. 

J40 is a typical 2 lane rural road consisting of a 22' wide HMA surface. The road was developed as State 

Highway 103 in 1931.  Initial grading consisted of 1.5:1 foreslopes and 2' ditch bottoms.  In 1949, additional 

grading was completed to flatten the slopes to 3:1, except in areas of high fill (>6') where slopes were 

flattened to just 2:1.  Shoulders at this time were 6 ft and overall clearzone was made 11' minimum.   Over 

time, with additional HMA overlays, the current shoulder widths have narrowed to approximately 5 ft.  In 

2003, jurisdiction of the state highway was transferred to Lee County. 

The roadway is signed for 55 mph and contains several horizontal curves requiring warning signs.  All signs 

are currently installed according to MUTCD requirements. 

Motorists are involved in a relatively high number of accidents on this route.  If a vehicle travels off course, 

relatively narrow shoulders provide limited chance for errant vehicles to correct their steering once leaving 

the pavement.  As with most similar roads, edge rutting commonly develops at the edge of paving.  While 

frequently addressed by maintenance crews, this is a persistent issue that may reduce errant vehicles' ability 

to recover, or result in over correction after travelling onto the shoulder. 

 Crash Data for this section of J40 show a high number of primarily single-vehicle accidents where vehicles 

are leaving the roadway.  27 accidents, dating from 2007 to present, have resulted in a range of property 

damage and injuries ranging in severity from minor to major. More recently, 17 accidents have been 

recorded from 2010 to present.  Estimated loss of property and productivity resulting from these accidents is 

nearly $1.2 million. 

To reduce the number of crashes and resulting losses, multiple safety features are being proposed: 

-A 2 ft paved shoulder (CRF of 18% [reference: Crash Modification Factors Clearinghouse ID #6690]) will 

provide drivers a wider surface, without dropoff, to redirect their vehicles before leaving the road. 

-Milled edgeline rumble strips (CRF of 47% [CMF ID #3561]) will provide drivers with tactile and auditory 

warnings as they are about to leave their lane of travel, providing a quicker reaction time in which to  correct 

their errant direction. 

-A wider (5") edgeline (CRF of 37.7% [CMF ID # 4751]) will heighten driver awareness of the edge of the 

travelled way, thereby reducing roadway departures. 

A crash analysis and Benefit/Cost calculation has been performed for the proposed safety improvements.  

Over a period of 7 years, calculations show a B/C ratio of 3.42 : 1.  The situation as presented and the 

predicted savings indicate that this would be a worthwhile appropriation of funding.  Consideration for 

funding for these improvements is greatly appreciated. 

  



ITEMIZED COSTS     [C] 

    

  



TIME SCHEDULE     [D] 

 

 

January 1, 2017     Anticipated Approval Funds 

 

Spring - Summer 2017    Project Development 

(per IDOT IM 3.005 Critical Path Memorandum to local agencies) 

 

Fall  - Winter 2017     Project Letting 

 

2018 Construction Season (FY '18 - '19)  Project Completion 

 (No later than October '18, subject to contract late start date and specified working days.) 

  



MAP     [E] 

 

 

 

 



PHOTOS OF PROJECT SITE     [F]  

 

 

Photos depicting typical conditions of J40: 

 Two lane HMA road with 5 ft granular shoulders.  Multiple vertical & horizontal curves, and multiple 

points of access. 

 

 

 

 

 

 

 



[F2] 

 

 

 

 

 



[F3] 

Intermittent edge rutting is a recurring problem along J40. 

 

 

 

 

 

 

  



PLAN VIEW     [G] 

 (Views of the existing ROW as visible in the Lee County GIS. )  

J40 contains multiple horizontal/vertical curves and moderate grades.  It is signed at 55 mph with 

several advisory/warning signs.  Right of way is typically 90-130 ft, though it varies considerably in areas 

of extensive cut/fill, drainage structures, etc. 

 

Current pavement consists of 11' lanes and 5 ft granular shoulders.  Proposed safety improvements 

include adding 2 ft paved shoulders, installation of edgeline rumble strips (PV-12) and widening of 

existing edgelines from 4 to 5". 

 

 



 

AERIAL PHOTOGRAPH     [H] 

H.  Aerial Photograph 

Aerial view of proposed project shows a typical rural Lee County Road.  This view shows the multiple 

horizontal curves of J40.  

 

NORTH   

 



CMAT CRASH SUMMARY     [I] 

 



[I2]

 

  



TRAFFIC VOLUMES     [J] 

 

 

NORTH 

 

Source:  2014  AADT Traffic Flow Map of Lee County, prepared by Iowa DOT. 

  



TRAFFIC SIGNALS     [K] 

 

 

Not Applicable 

 

  



BENEFIT / COST RATIO     [L] 

 

 

The cumulative Crash Reduction Factor was determined as follows: 

 

 

 

  



[L2] 

 



CERTIFICATION & RESOLUTION     [A] 

 



 [A2] 

 

 



[A3] 

 

  



 

NARRATIVE     [B] 

Lee County is submitting an application herewith for TSIP site specific funding on County Road X23 (West 

Point Road) from a point just west of the city of Fort Madison; beginning at Highway 2 and extending north 

to the city of West Point. 

X23 is a typical 2 lane rural road consisting of a 24' wide HMA surface.  Grading for the roadway was 

completed between 1966 - 1971, consisting of 6' shoulders, 3:1 foreslopes, and 6/16 ft of clearzone for 

fill/cut sections, respectively.  Over time, with additional HMA overlays, the current shoulder widths have 

narrowed to approximately 5 ft.   

The roadway is signed for 55 mph, but contains several vertical curves and horizontal curves requiring 

warning signs and some advisory speed plaques.  All signs are currently installed according to MUTCD 

requirements. 

The curvilinear alignment is a key factor in a high number of accidents with vehicles leaving the roadway, 

while the relatively narrow shoulders provide limited chance for errant vehicles to correct their steering once 

leaving the pavement.  As with most similar roads, edge rutting commonly develops at the edge of paving.  

While frequently addressed by maintenance crews, this is a persistent issue that may reduce errant vehicles' 

ability to recover, or result in over correction after travelling onto the shoulder. 

 Crash Data for this section of X23 show a high number of primarily single-vehicle accidents where vehicles 

are leaving the roadway.  40 accidents, dating from 2007 to present, have resulted in a range of property 

damage and injuries ranging in severity from minor to fatal.  Estimated loss of property and productivity 

resulting from these accidents is estimated at $1.9 million. 

To reduce the number of crashes and resulting losses, multiple safety features are being proposed: 

-A 2 ft paved shoulder (CRF of 18% [reference: Crash Modification Factors Clearinghouse ID #6690]) will 

provide drivers a wider surface, without dropoff, to redirect their vehicles before leaving the road. 

-Milled edgeline rumble strips (CRF of 47% [CMF ID #3561]) will provide drivers with tactile and auditory 

warnings as they are about to leave their lane of travel, providing a quicker reaction time in which to  correct 

their errant direction. 

-A wider (5") edgeline (CRF of 37.7% [CMF ID # 4751]) will heighten driver awareness of the edge of the 

travelled way, thereby reducing roadway departures. 

A crash analysis and Benefit/Cost calculation has been performed for the proposed safety improvements.  

Over a period of 9.5 years, calculations show a B/C ratio of 3.99 : 1.   Over a shorter period, 6.5 years, 

calculations shows a slightly smaller B/C ratio of 3.82 : 1. 

The situation as presented and the predicted savings indicate that this would be a worthwhile appropriation 

of funding.  Consideration for funding for these improvements is greatly appreciated. 

  



 

Itemized Costs     [C] 

 



TIME SCHEDULE     [D] 

January 1, 2017     Anticipated Approval Funds 

 

Spring - Summer 2017    Project Development 

(per IDOT IM 3.005 Critical Path Memorandum to local agencies) 

 

Fall  - Winter 2017     Project Letting 

 

2018 Construction Season (FY '18 - '19)  Project Completion 

 (No later than October '18, subject to contract late start date and specified working days.) 

 

  



MAP     [E] 

 

 



PHOTOS OF PROJECT SITE      [F] 

Photos depicting typical conditions of X23: a two lane HMA road with 5 ft granular shoulders.  Multiple 

vertical & horizontal curves, and multiple points of access. 

 

 

 

 

 

 

 

 

 

 



[F2] 

 

 

 

 

  



[F3] 

Intermittent edge rutting persists despite frequent shoulder maintenance. 

 

 

 

 

  



PLAN VIEW     [G] 

(Views of the existing ROW as visible in the Lee County GIS. )  

X23 contains multiple horizontal/vertical curves and moderate grades.  It is signed at 55 mph with 

several advisory/warning signs and advisory speed plaques.  Right of way is typically 100 ft, though it 

varies considerably in areas of extensive cut/fill, drainage structures, etc. 

 

Current pavement consists of 12' lanes and 5 ft granular shoulders.  Proposed safety improvements 

include adding 2 ft paved shoulders, installation of edgeline rumble strips (PV-12) and widening of 

existing edgelines from 4 to 5". 

 



Aerial Photograph     [H] 

Aerial view of proposed project shows a typical rural Lee County Road.  This view shows the winding and 

curvy nature of X23 with multiple curves and grade changes. 

 

 

 

 

 



CMAT CRASH SUMMARY     [I] 

 

  



 

[I2] 

 



TRAFFIC VOLUMES     [J] 

 

 

 

 

Source:  2014  AADT Traffic Flow Map of Lee County, prepared by Iowa DOT. 

  



 

TRAFFIC SIGNALS     [K] 

 

Not Applicable 

  



 

 

 

BENEFIT / COST RATIO     [L] 

 

The cumulative Crash Reduction Factor was determined as follows: 
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Application for 

Traffic Safety Improvement Program 

Iowa Department of Transportation 

 

First Avenue South & South Fifteenth Street Corridor Improvements 

Fort Dodge, Iowa 

August 12, 2015 

 

  



Engineering 
 

 Municipal Building819 1st Avenue SouthFort Dodge, IA 50501 515.576.3601engineering@fortdodgeiowa.org 

CITY OF FORT DODGE  
www.fortdodgeiowa.org 

 
 
August 12, 2016 
 
 
Mr. Steven Schroder, P.E. 
Office of Traffic & Safety 
Iowa Department of Transportation 
800 Lincoln Way 
Ames, IA 50010 
 
Dear Mr. Schroder: 
 
The City of Fort Dodge is pleased to submit, for your consideration, an application for funding 
assistance through the Traffic Safety Improvement Program (TSIP).  The proposed project 
eligible for funding assistance and consideration is the First Avenue South and South Fifteen 
Street Corridor Improvements Project. 
 
The proposed project includes converting both corridors to include a two-way left turn lane as 
well as construction of right turn lanes at the intersection of both corridors.  Implementation of a 
two-way left turn lane will reduce rear end crashes on the two lane with parking 1st Avenue 
South corridor and the four lane, no parking, South 15th St corridor. 
 
Both corridors have experienced a higher than the statewide average crash rate and inclusion of 
these improvements is expected to reduce crashes and thus the crash rate. 
 
The City is confident the analysis presented herein supports the applicability of the safety goals 
of the Traffic Safety Improvement Program and demonstrates the worthiness of the project for 
TSIP funding assistance. 
 
Please feel free to contact me with any questions. 
 
Sincerely, 

 
Chad W. Schaeffer, P.E. 
Director of Business Affairs, Community Growth, & Engineering 
 
Enclosure(s) 
 

 



Rev. 6/16 

 

 
Application for TRAFFIC SAFETY FUNDS 

 
GENERAL INFORMATION DATE: August 12, 2016 
  
Location / Title of Project Corridor Improvements Project 

Applicant City of Fort Dodge 

Contact Person Chad Schaeffer Title City Engineer 

Complete Mailing Address 819 1st Ave S 

 Fort Dodge, IA 50501 

Phone (515) 576-3601 E-Mail cschaeffer@fortdodgeiowa.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 Safety Cost      $ 512,500 

 Total Project Cost $ 1,309,000 

 
 
Safety Funds Requested      $ 500,000 

 
 
Does this project appear on a Safety Improvement Candidate List or is there a safety 
study recommendation for this project?  Yes – Explain _Study________________  

No
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NARRATIVE 

Existing Conditions 

First Ave S is a two-lane urban street with parking allowed on both sides of the street with a 47’ back-to-
back of curb distance.  The corridor, from west of S 13th St to S 20th St or Veterans Memorial Bridge (0.5 
miles), has a posted speed limit of 25 miles per hour (mph).  The corridor has a mix of land uses 
including commercial and residential throughout.  The S 15th St corridor extends from 5th Ave S to 1st Ave 
S (0.3 miles for this application).  The entire length of the corridor is a four-lane undivided facility with 
no parking allowed (44’ wide).  The posted speed limit is 30 mph.  Pavement condition for both corridors 
is in relatively good condition with areas of cracking. 

The intersections along 1st Ave S and S 15th St are mostly stop-controlled with the side street being 
controlled.  The exception is the intersection of 1st Ave S & S 15th St, which is signalized.  Parking has 
been removed approaching this S 15th St intersection along 1st Ave S to add eastbound and westbound 
left turn lanes.  Eastbound, parking has been removed from 100 ft west of S 14th St through the S 16th St 
intersection.  Westbound, parking has been removed from the S 17th St intersection to 100’ west of the S 
15th St intersection.  The eastbound and westbound left turn lanes have the double yellow center 
pavement marking aligned across the intersection creating a visibility concern for vehicles turning left 
from the permissive only left turn movement.  The signal phasing for the northbound and southbound 
movement has been split (separate) as a part of a Traffic Engineering Assistance Program (TEAP) study 
to improve safety and operations of the intersection. 

Due to safety and operational concerns at the 1st Ave S & S 15th St intersection, a traffic study was 
recently performed for the corridors.  Safety and operational analyses indicated that converting to three 
lanes for both corridors would improve safety without significant impacts to operations.  The study 
recommended improvements were included in the TSIP application. 

Traffic Data 

The Iowa DOT collected traffic count data in Fort Dodge in 2007, 2011, and 2015.  Only the 2011 count 
included turning movements at the 1st Ave S & S 15th St intersection.  An additional turning movement 
count was collected in 2016 at the intersection, however, construction projects in the area impacted 
volumes along 1st Ave S and S 15th St as S 15th St was a designated detour route. 

 

Year 

Segment AADT 
1st Ave S - S 
16th St to S 

17th St 

1st Ave S - S 
18th St to S 

19th St 

S 15th St - 
2nd Ave S to 

3rd Ave S 
2007 * 7,000     
2011 * 9,500 10,300 7,400 

2015 * ^ 8,000 7,700   
2016 # ^     9,990 

* -DOT Traffic Count 
# - Consultant Traffic Count - adjusted to AADT 
^ - Construction in vicinity impacted all traffic 

Year 
Intersection Approach AADT 

North South East West 
2007 * 12,100    
2010 # 10,610 7,700 9,750 7,440 
2011 * 8,600 6,700 8,700 7,100 

2016 # ^ 10,730 11,480 3,820 5,240 
* -DOT Traffic Count 
# - Consultant Traffic Count - adjusted to AADT 
^ - Construction in vicinity impacted all traffic 
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Crash History 

For the five years of crash analysis (2011-2015), the combined area has experienced 79 crashes, 
resulting in each corridor experiencing a crash rate of over 500 crashes per hundred million vehicle miles 
(HMVM) traveled.  The crashes along 1st Ave S consisted of mostly rear-end, right angle, and left turn 
angle crashes.  The crashes along S 15th St consisted of mostly right angle crashes.  Both corridors did 
have occurrences of sideswipe crashes in the same direction, common with narrow travel lanes. 

Due to the split phasing of traffic at the signalized 1st Ave S and S 15th St intersection, there has been no 
reported crashes between northbound and southbound vehicles.  However, 20% (6) of the crashes (30) 
that occurred at the intersection involved eastbound or westbound left turning traffic colliding with the 
opposing traffic.  Over 35% (11) of the crashes were rear-end collisions, occurring on all approaching 
directions.  Approximately 30% (9) of the crashes were the result of a collision between conflicting 
directions of travel (east/west vehicles colliding with north/south vehicle).  A pole was struck near the 
intersection as both the signal and utility poles at the intersection are located within one foot of the 
back of curb. 

Proposed Improvements 

The proposed safety improvements include converting both corridors to three lanes with a center two-
way left turn lane (TWLTL).  This will be accomplished by removing parking along 1st Ave S (except for 
the north side west of S 15th St).  The remaining pavement along both 1st Ave S, east of S 15th St, and S 
15th St will be utilized for bike lanes.  At the intersection of 1st Ave S and S 15th St, the traffic signal will be 
replaced, a protected/permissive left turn phasing implemented for 1st Ave S, and right turn lanes will be 
constructed on all approaches.  Pavement patching and replacement will occur to improve the potential 
safety for bicyclists.  These improvements are shown in Sections G and K. 

The expected safety benefits for the proposed improvements include the following: 

• Reduction in eastbound and westbound left turn related crashes due to aligning the left turn 
lanes to improve sight distance and implementation of protected/permissive left turn phasing. 

• Reduction in rear-end crashes on all approaches to the intersection and along each corridor due 
to the creation of left turn lanes for northbound and southbound traffic and construction of 
right turn lanes on all four approaches to the intersection and creation of the center TWLTL. 

• Reduction in sideswipe related crashes due to the creation of a center TWLTL and reduction to a 
single travel lane. 

• Reduction of the potential for vehicles colliding with the signal poles and other fixed objects due 
to the signal poles being relocated further from the traveled way and the travel lanes being 
moved further from the existing curb along S 15th St. 

• The split phasing for northbound and southbound traffic will be removed, increasing the 
potential for collisions, however, protected/permissive left turn phasing will be implemented to 
offset some of the potential. 

This project would be the first of potentially four TSIP funding application submittals for these corridors.  
The remaining three TSIP applications will be for segments of 15th St between 1st Ave S and 20th Ave N. 
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ITEMIZED PROJECT COST BREAKDOWN 
1ST AVENUE SOUTH AND SOUTH 15TH STREET CORRIDOR IMPROVEMENTS 

FORT DODGE, IOWA 

 

PROPOSED FUNDING SOURCES 
  

Source Amount 

Traffic Safety Improvement Program Funding $500,000  
Local Funds $809,000  

Total $1,309,000  
 

Item 
Number Item Description Estimated 

Quantity 
Safety 

Portion Unit Unit 
Price 

Estimated 
Safety Cost 

Extended 
Amount 

1 Pavement Removal 1595 20% SY $10 $3,190 $15,950 
2 Pavement Milling 3,822 20% SY $6 $4,586 $22,932 
3 Removal and Replace Structure 21  EA $3,500 $- $73,500 
4 Structure Adjustment 34 20% EA $500 $3,400 $17,000 
5 Remove and Replace Pipe 10  LF $80 $- $800 
6 Full Depth Patching, HMA 423 20% SY $110 $9,306 $46,530 
7 HMA Overlay Pavement 416 20% TON $95 $7,904 $39,520 
8 Partial Depth Patching, PCC 133 20% SF $50 $1,330 $6,650 

9 Full Depth Patching, PCC (Includes 
Curb and Gutter) 3,545 20% SY $110 $77,990 $389,950 

10 Bridge Approach Pavement 
(Remove and Replace) 143 20% SY $230 $6,578 $32,890 

11 PCC Pavement, Class C, 10.5 Inch 1,499 75% SY $75 $84,319 $112,425 

12 PCC Sidewalk (Including Detectable 
Warnings) 1,077 100% SY $45 $48,465 $48,465 

13 Joint Cleaning and Sealing 23,700  LF $1 $- $23,700 
14 Traffic Signals 1 75% LS $200,000 $150,000 $200,000 
15 Pavement Marking 126 100% STA $150 $18,900 $18,900 
16 Erosion Control 1  LS $4,000 $- $4,000 
17 Traffic Control 1 20% LS $13,000 $2,600 $13,000 
18 Restoration 1  LS $5,000 $- $5,000 
19 Mobilization 1 40% LS $67,000  $26,800  $67,000 

        

   Subtotal $445,368 $1,138,212  

  Misc. & Contingency (15% +/-) $67,132  $170,788  

  Total Construction Costs $512,500  $1,309,000  
 

 Design and Construction Engineering (15%+/-)  $197,000  

   Total Project Cost  $1,506,000  
Right-of-Way Acquisition is not included in this Estimate 
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PROPOSED PROJECT SCHEDULE 
1ST AVENUE SOUTH AND SOUTH 15TH STREET CORRIDOR IMPROVEMENTS 

FORT DODGE, IOWA 

 

August 2016 TSIP Application 

December 2016 Iowa DOT Approval 

January 2017 TSIP Agreement 

January - December 2017 Project Design and ROW acquisition 

February 2018 Project Letting 

April - November 2018 Project Construction 
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Major Cause Summary

Report Version 1.1 Jan 2005

Fort Dodge - 1st Ave S - S 13th St-S 20th St

Total Crashes

Animal Improper Backing1

Ran Traffic Signal1 Illegally Parked/Unattended

Ran Stop Sign3 Swerving/Evasive Action

Crossed Centerline1 Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign7 Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right

Major Cause Summary:

FTYROW: Making Left Turn6 Ran Off Road - Straight

FTYROW: From Driveway Ran Off Road - Left

FTYROW: From Parked Position Lost Control2

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger1

FTYROW: Other (explain in narrative)3 Inattentive/Distracted By: Use of Phone or Other3

Traveling Wrong Way or on Wrong Side of Rd1 Inattentive/Distracted By: Fallen Object

Driving Too Fast for Conditions2 Inattentive/Distracted By: Fatigued/Asleep

Exceeded Authorized Speed Other: Vision Obstructed2

Made Improper Turn1 Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close8 Other: Other Improper Action14

Disregarded Railroad Signal Unknown1

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner2 None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

-

4

16

39

-

-

5

16

1

$259,805TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2011 [12], 2012 [7], 2013 [16], 2014 [15], 2015 [9]

Dry

Wet

Ice

Snow

Slush

46

6

2

1

2

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

1

-

-

1

-

Analysis Years:

Surface Condition Summary:

Total Injuries59 22

Total Crashes 59
$4,403AVG Property Damage:

2011-2015

Crash Mapping Analysis Tool7/28/2016

Selection Filter:
((YEAR = 2011 or YEAR = 2012 or YEAR = 2013 or YEAR = 2014 or YEAR = 2015))

Analyst: S&A Notes:

1 1Page: of

I



Driver and Time Summary
Report Version 1.0 Aug 2006

Fort Dodge - 1st Ave S - S 13th St-S 20th St

19

Crash Time of Day Summary:

%

8

04:0002:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

SUN

MON

TUE

WED

THU

6

6

10

11

10

FRI

SAT

8

8

01:59
-

-

-

-

From
To

-

-

-

<14

03:59
-

-

-

-

-

-

1

05:59
-

-

-

-

-

-

-

07:59
-

-

-

1

1

1

2

09:59
-

1

1

2

-

1

-

11:59
1

1

1

2

1

-

-

13:59
-

1

2

2

2

1

-

15:59
-

1

2

1

2

3

1

17:59
2

2

2

2

2

-

1

19:59
2

-

2

-

1

2

1

21:59
1

-

-

-

1

-

2

23:59
-

-

-

1

-

-

-

NR
-

-

-

-

-

-

-

00:00

1 5 6 8 10 11 8 4 1

14

15

16

17

18

19

20

21 to 24

25 to 29

30 to 34

35 to 39

40 to 44

45 to 49

50 to 54

55 to 59

60 to 64

65 to 69

70 to 74

75 to 79

80 to 84

85 to 89

90 to 94

95 plus

-

-

-

2

2

1

-

2

3

6

2

7

2

3

4

2

3

2

2

-

1

-

1

-

-

-

-

1

1

2

2

2

4

8

8

5

6

3

5

1

7

3

1

1

2

-

1

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Age Male Female NR

3

3

3

2

4

7

14

10

12

8

6

9

3

10

5

3

1

3

2

Drivers

Driver Age/Gender Summary:

46 63 117

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

1

1

56

Drug/Alcohol Summary:

Bridge/Bridge rail/Overpass

Underpass/Structure Support

Culvert

Ditch/Embankment

Curb/Island/Raised Median

Guardrail

Concrete Barrier

Tree

Pole - Utility/Light/Etc

Sign Post

Mailbox

Impact Attenuator

Other Fixed Object

None

1

116

Fixed Object Struck Summary:

Total Crashes 59

Total Vehicles 117

595

NR 1 - 8 9

Drivers

10

10

17

19

17

14

14

1002 8 10 14 17 14 7 28

Tot.

%

739 54%

%

3

3

3

2

3

6

12

9

10

7

5

8

3

9

4

3

1

3

2

8

100

2

2

2

95

100

1

99

100

%Total

%Vehs.

2011-2015

Crash Mapping Analysis Tool7/28/2016

Selection Filter:
((YEAR = 2011 or YEAR = 2012 or YEAR = 2013 or YEAR = 2014 or YEAR = 2015))

Analyst: S&A Notes:

1 1Page: of
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Major Cause Summary

Report Version 1.1 Jan 2005

Fort Dodge - S 15th St - 5th Ave S - 1st Ave S

Total Crashes

Animal Improper Backing

Ran Traffic Signal Illegally Parked/Unattended

Ran Stop Sign1 Swerving/Evasive Action

Crossed Centerline1 Over-Correcting/Over-Steering

FTYROW: At Uncontrolled Intersection Downhill Runaway

FTYROW: Making Right Turn on Red Signal Equipment Failure

FTYROW: From Stop Sign3 Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right

Major Cause Summary:

FTYROW: Making Left Turn1 Ran Off Road - Straight

FTYROW: From Driveway4 Ran Off Road - Left

FTYROW: From Parked Position Lost Control

FTYROW: To Pedestrian Inattentive/Distracted By: Passenger

FTYROW: Other (explain in narrative)1 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 Conditions 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 Action6

Disregarded Railroad Signal Unknown2

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

-

-

1

3

16

-

-

1

4

-

$85,212TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2011 [6], 2012 [4], 2013 [5], 2014 [3], 2015 [2]

Dry

Wet

Ice

Snow

Slush

15

5

-

-

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

-

Analysis Years:

Surface Condition Summary:

Total Injuries20 5

Total Crashes 20
$4,261AVG Property Damage:

2011-2015

Crash Mapping Analysis Tool7/28/2016

Selection Filter:
((YEAR = 2011 or YEAR = 2012 or YEAR = 2013 or YEAR = 2014 or YEAR = 2015))

Analyst: S&A Notes:

1 1Page: of

I



Driver and Time Summary
Report Version 1.0 Aug 2006

Fort Dodge - S 15th St - 5th Ave S - 1st Ave S

15

Crash Time of Day Summary:

%

1

04:0002:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

SUN

MON

TUE

WED

THU

1

4

2

4

3

FRI

SAT

5

1

01:59
-

-

-

-

From
To

-

-

-

<14

03:59
-

-

-

-

-

-

-

05:59
-

-

-

-

-

-

-

07:59
-

-

-

-

-

-

-

09:59
1

-

-

1

1

1

-

11:59
-

1

1

-

-

-

-

13:59
-

1

1

-

2

1

-

15:59
-

1

-

1

-

2

-

17:59
-

-

-

1

-

1

1

19:59
-

1

-

-

-

-

-

21:59
-

-

-

-

-

-

-

23:59
-

-

-

1

-

-

-

NR
-

-

-

-

-

-

-

00:00

2 5 4 3 1 1

14

15

16

17

18

19

20

21 to 24

25 to 29

30 to 34

35 to 39

40 to 44

45 to 49

50 to 54

55 to 59

60 to 64

65 to 69

70 to 74

75 to 79

80 to 84

85 to 89

90 to 94

95 plus

-

-

-

-

-

1

1

-

1

4

3

1

1

1

1

2

-

1

-

-

-

-

1

-

-

-

-

-

-

1

-

-

2

4

3

2

-

3

-

1

1

1

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Age Male Female NR

2

1

3

8

6

3

1

4

1

3

1

2

1

Drivers

Driver Age/Gender Summary:

19 18 38

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 20

Drug/Alcohol Summary:

Bridge/Bridge rail/Overpass

Underpass/Structure Support

Culvert

Ditch/Embankment

Curb/Island/Raised Median

Guardrail

Concrete Barrier

Tree

Pole - Utility/Light/Etc

Sign Post

Mailbox

Impact Attenuator

Other Fixed Object

None

1

37

Fixed Object Struck Summary:

Total Crashes 20

Total Vehicles 38

204

NR 1 - 1 2

Drivers

5

20

10

20

15

25

5

10010 25 20 5 520

Tot.

%

350 47%

%

5

3

8

21

16

8

3

11

3

8

3

5

3

5

100

100

100

3

97

100

%Total

%Vehs.

2011-2015

Crash Mapping Analysis Tool7/28/2016

Selection Filter:
((YEAR = 2011 or YEAR = 2012 or YEAR = 2013 or YEAR = 2014 or YEAR = 2015))

Analyst: S&A Notes:

1 1Page: of
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 1st Ave S and S 15th St
2010-2014

30 Crashes Clear

[2010546177]

[2010548080][2010553204]

[2010568606]

[2010574249]

[2011612498]

[2011628629]

[2
01

16
40

35
1]

[2011652228]

[2011656964]

[2011659164]

[2011666303]

[2
01

26
72

26
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[2012681090]

[2012701481]
[2

01
37

43
60

0]

[2
01
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43

76
7]

[2
01
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43

88
3]

[2013757338]

[2013757564]

[2013761427]

[2
01

37
71

06
1]

[2014787181]

[2014790130]

[2014795122]

[2014795849]

[2014808467]

[2014822473]

[2014825440]

[2014832185]

(0) crashes could not be placed in this schematic

Straight
Stopped
Unknown
Backing
Overtaking
Sideswipe

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

Pedestrian
Bicycle
Injury
Fatality
Nighttime
DUI

Fixed objects:
General Pole
Signal Curb
Tree Animal

3rd vehicle
Extra data

Pd' Programming, Inc. 7/28/2016

Crash Magic Online

I



J



J



J



J



  

  

  

  

  

  

 
 

 
 

 
 

 
 

 
 

 
 

V
8
iC

o
lo
r

H
a
lf

W
e
ig

h
t
P

D
F
.p
lt
c
f
g

p
w
:\
\

S
A

A
P

W
IS

0
1
.s

n
y
d
e
r
-
a
s
s
o
c
ia
t
e
s
.c

o
m
:P
r
o
j
e
c
t

W
is

e
\

D
o
c
u

m
e
n
t
s
\

S
n
y
d
e
r
\

P
r
in
t
in

g
\

P
e
n
_

T
a
b
le
s
\

d
a
t
e
.t

b
l

1
:2

0
8
/
1
/
2
0
1
6

K
-
S
ig

n
a
l 
L
a
y
o
u
t

t
k
n
o
x

p
w
:\
\

S
A

A
P

W
IS

0
1
.s

n
y
d
e
r
-
a
s
s
o
c
ia
t
e
s
.c

o
m
:P
r
o
j
e
c
t

W
is

e
\

D
o
c
u

m
e
n
t
s
\

2
0
1
6
_

P
r
o
j
e
c
t
s
\

1
1
6
.0

3
4

3
\

C
a
d
d
\

T
S
IP

_
F
ig

u
r
e
s
.p
f
t

FORT DODGE, IOWA

SOUTH 15TH STREET CORRIDORS

1ST AVENUE SOUTH AND 

1ST AVENUE SOUTH CORRIDOR (1 OF 2)

PROPOSED IMPROVEMENTS

0

SCALE (FEET)

10

K

EXISTING TRAFFIC PHASING

PROPOSED TRAFFIC PHASING

TRAFFIC SIGNAL FACES

LED

R

12"

LED

Y

12"

Y

LED

 

12"

FY

LED

R

12"

LED

G

12"

LED

Y

12"

LED

 

12"

G

LED

R

12"

LED

G

12"

LED

Y

12"

LED

 

12"

Y

LED

 

12"

G

LED

A

B

C

D

A

A

A

A

B

B

B

B

C

C

CC

D D

D

D

D

D

D

D

S
O

U
T

H
 1

5
T

H
 S

T
R

E
E

T

1ST AVENUE SOUTH



L 
 

First Avenue South & South Fifteenth Street Corridor Improvements TSIP Application Page 13  
116.0343/TSIP.docx  August 2016 

BENEFIT/COST ANALYSIS 
1ST AVENUE SOUTH AND SOUTH 15TH STREET CORRIDOR IMPROVEMENTS 

FORT DODGE, IOWA 

For the purposes of the benefit/cost analysis, an estimated improvement life of 15 years was selected.  
This is consistent with the Iowa DOT recommended TSIP service lives for turn lane and traffic signal 
improvements. 

Based on the review of available data on the Crash Modifications Factors Clearinghouse website, a 
cumulative crash reduction factor (CRF) was applied for the proposed improvements.  Applicable crash 
reduction factors include the following: 

Countermeasure CRF Crash 
Type 

Applicable 
Crashes 

Adjusted 
CRF Reference 

Introducing zero or positive offset 
left-turn lane 

26 Angle 
9% 2.1 Wang & Adel-Aty, 2007 

20 Angle 
Install TWLTL on two lane road 12.6 All 79% 10.0 Lyon et al., 2008 
Narrow cross section (4 to 3 lanes 
with two way left-turn lane) 37 All 21% 7.8 Gates et al., 2007 

Change from permissive only to FYA 
- protected/ permissive left turn 

6.5 All 37% 
3.0 Simpson & Troy, 2015 

40.2 Left Turn 9% 
Change from protected only to FYA - 
protected/ permissive left turn -12.4 All 37% -4.6 Simpson & Troy, 2015 

Install right-turn lane 30 Rear end 15% 4.5 Ale et al., 2014 
Provide a right-turn lane on both 
major-road approaches 8 All 37% 3.0 Harwood et al., 2002 

Cumulative CRF 25.8   
      Countermeasures not included:     
 Increased clear zone (addition of bike lane)  
 Replacement/Installation of Sidewalk Ramps (ADA Compliant) 

 
Installing a two-way left turn lane along 1st Ave S will eliminate the negative offset associated with the 
opposing left turn lanes at intersections, as well as reduce the potential for rear-end crashes along the 
remaining corridor.  Converting S 15th St to a three-lane cross-section with a two-way left turn lane 
continues to reduce the potential for rear-end crashes, as well as creates aligned left turn lanes at the 1st 
Ave S & S 15th St intersection (north/south).  With narrowing the roadway along S 15th St, bike lanes will 
be added and improve the clearance to existing fixed objects located behind the curb and improve 
speed consistency.  The construction of right turn lanes at the 1st Ave S & S 15th intersection will further 
reduce the potential for rear-end crashes at the intersection.  Implementing protected/permissive left 
turn phasing at the traffic signal will reduce the potential for crashes east/west, yet increase the 
potential north/south. 

Based on this review, the calculated cumulative CRF of 25.8 appears to be reasonable.  To be 
conservative, a CRF of 25 was used in the benefit/cost analysis.  With an estimated safety improvement 
construction cost of $512,500, the resultant benefit/cost ratio is 1.94:1. 



Road Segment Benefit / Cost Safety Analysis
Rev. 5/14

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Aug 1, 2016

Location:

Improvement

Proposed Improvement(s):

512,500$    Estimated Improvement Cost, EC 15                 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, INT

512,500$      Present Value All Costs,
COST = EC + OC

Traffic Volume Data

Source: 2011/2015 Date of traffic count

Two-way
Length (mi.) veh/day Description 6,792            Current Vehicle Miles / Day, VM

0.54 8,000   7,885            End of Life Veh. Miles / Day
0.24 10,300 2,479,080     Current Veh. Miles / Year, AM

Total Projected Veh. Miles Over
     Life of Project, TVMT

0.78 miles total

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

Crash Data

2011 First full year --> 2015 Last full year 5.0 years, Time Period, T

0 Additional months values as of May 2014

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

0 Major Injuries @ $325,000 -$                      

24 Injury Crashes 6 Minor Injuries @ $65,000 390,000$               

21 Possible Injuries @ $35,000 735,000$               
51 Property Damage Only (assumed cost per crash) $7,400 555,000$               

-OR-   enter all Property Costs of all crashes:
75 Total Crashes, TA Total $ Loss, LOSS 1,680,000$            

15.00          Current Crashes / Year, AA = TA / T 605.1            Crashes / HMVM, Crash Rate, CR
22,400$      Cost per Crash, AVCR = LOSS / TA     CR = TA x 10^8 / (AM x T)

241.5          Total Expected Crashes, TCR = CR x TVMT/10^8 994,994$      Present Value of Avoided
3.75            Crashes Avoided First Year AAR = AA x CRF / 100     Crashes, BENEFIT

84,000$      Crash Costs Avoided in First Year, AAR x AVCR
60.4            Total Avoided Crashes, TCR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $994,994 : $512,500 = 1.94  : 1

Webster S&A

Iowa DOT

Convert 1st Ave S from 2 lanes to 3 lanes with TWLTL and remove most parking.

Convert S 15th St from 4 lanes to 3 lanes with TWLTL and bike lanes

1st Ave S (S 13th St to S 20th St) & S 15th St (1st Ave S to 5th Ave S) in Fort Dodge

39,905,492                         

1st Ave S
S 15th St
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Rev. 6/16 

 
Application for TRAFFIC SAFETY FUNDS 

 

GENERAL INFORMATION DATE: 

  

Location / Title of Project S 1st Street & E Iowa Avenue, Midblock of 5th Avenue  

Applicant City of Eldridge  

Contact Person John Dowd Title City Administrator 

Complete Mailing Address 305 N 3rd Street, P.O. Box 375 

 Eldridge, IA 52748 

Phone 563-285-4841 E-Mail jdowd@cityofeldridgeia.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 Safety Cost      $ 120,525 

 Total Project Cost $ 120,525 

 
 
Safety Funds Requested      $ 120,525 

 

 
Does this project appear on a Safety Improvement Candidate List or is there a safety 
study recommendation for this project?  Yes – Explain _     ________________  

No

August 15, 2016
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D. Timeline Schedule 
 

 
 
 

Improvements to the location are to be funded through Traffic Safety Improvement Fund. The 
schedule proposed for the safety improvements is as follows: 

� August 2016 – Submit for 2016 TSIP Funds 
 

� September 2016 – January 2017 – Proceed with design of improvements 
 

� December 2016 – TSIP Funds are awarded 
 

� February 2017 –Let intersection project 
 

� Summer 2017 – Construction begins 
 

� July 2017 –TSIP funds are available  
 

� August 2017 – Construction complete for proposed improvements 

 



  E. Project Location 

 

 

Project Location 

City of Eldridge 



F. Site Photos 
 

 
 
 

 
Looking North from S 1st Street, S Approach 

 

 
Looking South from E Iowa Street, E Approach 

 

 
Looking West from E Iowa Street, E Approach 

 

 
Looking South from S 5th Street, Midblock 

Looking West from S 5th Street, Midblock 

Looking North from S 5th Street, Midblock 

Looking North From S 5th St, S Approach at 
Prairie Vista Dr 

Looking South from S 5th St, North Approach at 
Prairie Vista Dr    
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H. Aerial Photograph 
 

 
 
 

 

 

Project Locations 
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J. Traffic Counts 
 

 
 

 

 

2014 Iowa DOT Traffic Map 
 
 

 
 
 
 
 
 
 
 
 
 

Road Name 2014 Iowa DOT AADT 
S 1St Street 3480 

E Iowa Street 1880 

Project Locations 



	���������
��
���"
��%�������5� 
����������������� 7����)1�	

	
����-4�-������
��4���������������

+�����B ���#�����-�B "�������#����B �����	
����

 �����������B

	!"�
��!���

���#����� $#����$���<�?B

���
)�)I��� ����$����� $#����$����+���
�� �)������� ����� $#����$����&���
������
�8

�
)��I������� �����������'�+����<������������'�����?
� @�������� +�����7���������2������<�������?
� ,7

�
@%I����� ��������/�'��������������'�+����
�- 	��E "��������7����<��$����'������I?
�	?4

��������/�'���+���
� -�4�J��+�K��+

4��������
�#!������

������B ���	 "��������������������

"��'�����������/����'���-���##������<�����"��1��?

�
@	� +������������'����������/���
����J�"�/�L�=)

)�� >	� ����1����
�2���'�8����"�/
�7���

�
>) *�/
�����'�*�''�������������/��������
���'����������C���
�4���

��)E ���C��������������:��!���<�E5��E?
�'

)
�	)��������� +�������"��'�����������/����'��
����

 ���������

���) 2�������''������55M ���) &������''����� ���� �����
���$��������
�4

� ���������'�$����� ��'����������*������	

� 2���'�+������ � 2���'������A� I	
)��
��� 5I�����������������

� *�C��� �C������A� I=�)
��� )�
���I���������

%  �C����+������ *����� �C������A� I)
��� 5I�����������������

@ �����-'�� �C������A� I=)
��� �	)
���I���������
� ���#�����"�$������'� <����$��������#��������? I@
	�� �@@
��I���������

5�75����������''����#�����+���������''��������B
�	 ����'�+������
�4 ����'�I�&���
�$-�� �
�@�
��I������

���%����������� +�������+�������1�8���
��J����1�� +�������1�*�/
�+�����7���
� ,
		
>�I����� +����#���+����
�� �J�&����1��� ��+7�J����3���N�1�<"�/�3�=)�3��?

==�>����������� ����'��3#������+������
�4� ,�J�+7�3��*�/ ��������/�'�������������
��)=����������� +���������������2�����8����,�J����3�+72�1���� ��+������
�%�?�7	4

%
�)I����� +�����+����������������2�����8���
���7�3��/+
�=�@����������� ����'���������+������
���+7�3�+721����

%�������5� 
���,���


0�������B�+�����J� I@%=
�>) : J �@A� �B��

 ����''���������������������������������������#������������������������'

���������,��� �!�����
�*��-'��.������)������-��!������������/�����"��,�/�''���"�

����� �����56������

�BA*01BC���������

ADB*�E�C�����

I�=@
��=

�@�2�������������

�
%@@
>�)������

�>��%�������������

 �!��"���<����������������������,� �!��������?

)
)	)�������������

( ) �
�

�

�

�
�

�

�

+
−=

�������
����

�

��

����
�� �

�
�

�
�
�
�

�
�
�
�

�
�
� +−

−
=

�	
	

�
���
�

( ) �
�
�

�
�
�
�

�
�
�
�

�
�
�

+
+−

−
×=

�

���
	

	���
������
�

�
���



 FY 2017 TSIP- Site Specific Application August 15, 2016 
 

 
South 16th Street/Duff Avenue Traffic Safety Improvement Project Section A - Application - 1 of 2 

 
Application for TRAFFIC SAFETY FUNDS 

 

GENERAL INFORMATION DATE: August 15, 2016 
  
Location / Title of Project South 16th St./Duff Ave. Traffic Safety Improvement 

Applicant City of Ames 

Contact Person Rudy Koester Title Civil Engineer II 

Complete Mailing Address 515 Clark Avenue 

 Ames, IA 50010 

Phone 515.239.5245  E-Mail rkoester@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 Safety Cost      $ 495,000 

 Total Project Cost $ 722,000 

 
 
Safety Funds Requested      $ 495,000 

 
Does this project appear on a Safety Improvement Candidate List or is there a safety 
study recommendation for this project?  Yes –This project is cited in a location study report 
(associated with a NEPA requirement) and is recommended for implementation.  No

Rev. 6/16 
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South 16th Street/Duff Avenue Traffic Safety Improvement Project Section A - Application - 2 of 2 

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 

 
Rudy Koester, P.E. Civil Engineer II  

 Typed Name  

Attest: 

  

 Signature Date Signed 

 
Tracy Warner P.E., Municipal Engineer  

 Typed Name  
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B:  Narrative: 
 
Introduction and Background 
The City of Ames has initiated a major capital improvement to extend South Grand Avenue from Squaw 
Creek Drive south to South 16th Street and extend South 5th Street from South Walnut Avenue to South 
Grand Avenue.  The work will improve connections between South Grand Avenue and South 16th Street, 
and improve South 5th Street from 1,000 feet east of South Walnut Avenue to South Grand Avenue.  A shift 
in future traffic patterns generated as part of the project will dramatically impact several proximate 
intersections already experiencing heightened crash rates and related safety concerns.  This situation 
prompted an outpouring of feedback during the formulation of recent planning documents. 
 
The Ames Area Metropolitan Planning Organization (MPO) conducted extensive community outreach 
activities while drafting the Ames Mobility, Ames Area MPO 2015-2040 Long Range Transportation Plan.  A 
significant amount of input received focused on taking steps to enhance roadway safety for all users.  
Citizens overwhelmingly identified South Duff Avenue/South 16th Street as needing upgrades during the 
initiative.  In fact, the participants selected this intersection as being one of the top two in the community.  
The percentage of citizens citing this intersection as a priority for improvement over the next five years 
grew from 18% in 2010 to 27% in 2014.  This represented the most significant jump experienced by the 
eight available options while the next closest increase was a mere two percentage points. 
 
Public concerns related to the South Duff Avenue/South 16th Street intersection ranged from bicycle safety 
to the need to add a turning lane and alter existing traffic signals to ease congestion during rush hour or 
Iowa State University football games.  This reaction prompted city officials to explore opportunities 
designed to help the local transportation system operate more safely and efficiently.  Refer to Section E for 
an aerial photograph depicting the relationship between the project area and South Grand Avenue.   
 
Existing Conditions 
The signalized intersection of South Duff Avenue/South 16th Street is located in southeast Ames just north 
of U.S. Highway 30 (U.S. 30) interchange 148.  South Duff Avenue within the proposed project area is a 
signalized corridor with a non-divided four lane road with a two-way left turn lane.  South 16th Street is a 
non-divided four lane road lacking designated turn lanes.  The referenced roadways in the immediate 
vicinity of the intersection are classified as a principal arterial and minor arterial, respectively. 
 
The area surrounding the South Duff Avenue/South 16th Street intersection serves as a primary commercial 
node within the community.  Existing uses include big box stores, popular national and local restaurants, 
auto dealerships, a movie theater, a grocery store, and professional service providers.  High-density 
housing developments, including both multi-family and mobile park homes, are also located approximately 
three-quarters of a mile to the west.  Capacity issues prompted by these significant trip generators, in 
combination with Iowa State University commuter traffic, often cause the intersection to become heavily-
congested leading to potential user conflicts.  A 2011 Existing Conditions Traffic Analysis conducted by the 
Ames Area MPO indicated it had a current Level of Service (LOS) of D/E during PM peak hour conditions.  
A Future Conditions Intersection Capacity Utilization Analysis from the cited Long Range Transportation 
Plan forecasts a drop to an LOS of F during PM peak hours without improvements. 
 
Annual Average Daily Traffic (AADT) figures obtained from the Iowa Department of Transportation (Iowa 
DOT) indicates the number of cars traveling along South Duff Avenue just north of the project area is 
incrementally increasing.  25,200 cars traveled the referenced area per day in 2015 compared to 24,100 in 
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2011 (+4.4%) and 23,000 in 2003 (+8.7%).  The real growth has occurred along South 16th Street to the 
west of the intersection with South Duff Avenue.  The roadway experienced 10,800 AADT in 2015 which 
represents a 6.5% increase from 2011 (10,100 AADT) and a 27.8% increase from 2003 (7,800 AADT).  
Some of this growth is a result of recent construction within the corridor including commercial and multi-
family housing developments.  The number of trips being generated, including from pedestrian commuters 
walking between the districts, will likely increase as the area continues to develop.  This ultimately creates 
more potential conflicts between vehicular and non-vehicular travelers. 
 
The City's Future Land Use map identifies a portion of the remaining undeveloped lands adjoining the 
project area to the east as future "Highway-Oriented Commercial" development.  These uses are typically 
more regionally-focused based on their locations along major thoroughfares and thus can attract a 
substantial amount of additional roadway users.  Further, the pending extension of South Grand Avenue to 
South 16th Street will likely shift additional traffic into the local transportation system as commuters seek 
alternative routes while navigating the community. This will collectively place additional strain on the 
existing infrastructure causing negative impacts such as poor operations and significant congestion during 
peak traffic periods.  Most importantly, it increases opportunities for conflicts in an area already overly-
prone to accidents. 
 
Proposed Project 
Requested Iowa DOT Traffic Safety Improvement Program funds will advance the construction of 
eastbound to northbound and westbound to southbound dedicated left turn lanes along South 16th Street at 
the signalized intersection.  The City will also restrict the frontage road along South Duff Avenue to a right‐
in/right‐out operation as part of the improvements.  These efforts will significantly improve safety by better 
segregating traffic at the intersection and enhancing driver expectancies.  Additionally, this emphasizes the 
use of design principles that are proven to be safe and reliable.  This focus is consistent with the Iowa DOT 
Strategic Highway Safety Plan – particularly implementing innovative intersection design that reduces 
crashes as well as intersection related fatalities and injuries. Planned improvements are consistent with 
Iowa DOT’s goals to improve two signalized, urban intersections on the local system. 
 
Safety Justification 
The proposed project area sustained the second highest crash incidence rate of any intersection within 
the City of Ames from 2009 to 20131.  More recent IDOT data from 2011-2015 indicates seventy-four 
accidents occurred at South Duff Avenue/South 16th Street during the 5-year period including 0 Fatal, 0 
Major Injury, 9 Minor Injury, 9 Possible Injury, and 56 Property Damage Only crashes.  These resulted in 0 
Fatal, 0 Major Injuries, 11 Minor Injuries, and 15 Possible Injuries to parties involved.  The most 
commonly cited crash reasons included “followed too close” and “failure to yield right of way- making left 
turn.”  In fact, the former cause accounts for 1 in every 5 crashes in the project area.  The current lack of 
dedicated turning lanes on South 16th Street can lead to dangerous situations where drivers may take a 
high risk north-or-south bound turn to avoid being stuck in congestion or having to wait through multiple 
light cycles.  Although no fatalities or major injuries occurred, the elevated frequency of occurrences 
raises the potential for future incidents to have serious consequences.  It also highlights a dramatic need 
for infrastructure improvements to enhance motorist safety. 
 
This analysis took the applicable Crash Reduction Factors (CRF) from the Crash Modification Factors 
Clearinghouse website based upon the planned improvements to the roadway.  As seen on the 

                                                      
1 Ames Mobility, Ames Area MPO 2015-2040 Long Range Transportation Plan, October 12, 2015. 
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Benefit/Cost worksheet (using the provided Iowa DOT Excel template) there was a cumulative CRF = 
27.57391 was calculated.  Rounding to the nearest integer value of 28 was used.  This CRF resulted in a 
B/C ratio of 1.69 :1 for the life of this project.  This is believed to be a conservative value based upon past 
and anticipated future growth.  This area of Ames has and continues to exceed expected rates as it is a 
highly desirable area for development.   
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C:  Itemized Breakdown of All Costs: 
PLANNING LEVEL 

OPINION OF PROBABLE PROJECT COST 
SOUTH 16TH STREET AND SOUTH DUFF AVENUE WIDENING 

FEBRUARY 2016 
ITEM 
NO. ITEM UNIT TOTAL 

QUANTITY UNIT PRICE TOTAL 

1.1  Demolition 
1.1.1 Pavement Removal SY 1,550 $10 $7,750 
1.1.2 Clearing and Grubbing AC 0.00 $5,000.00 $0 
1.1.3 Structure Removal (Bridge) SF 0 $5.00 $0 
1.2  Excavation and Grading 
1.2.1 Excavation and Grading Class 10 CY 0 $3.00 $0 
1.2.2 Excavation and Grading Class 12 CY 0 $6.00 $0 
1.2.3 Excavation and Grading, Unk. % of 1.1.1 

& 1.3.1,2 15%  $16,920 

1.3  Pavement 
1.3.1 Concrete Pavement SY 1,910 $65 $105,050 
1.3.2 Asphalt Pavement TONS 0 $55.00 $0 
1.3.3 Granular Base CY 2,192 $27.00 $59,184 
1.4  Drainage 
1.4.1 Box Culvert- Extension SF 10 $85.00 $850 
1.4.2 Box Culvert- New SF 0 $85.00 $0 
1.4.3 Drainage, Unknown % of 1.1.1 

& 1.3.1,2 10%  $11,280 

1.5  Structures 
1.5.1 Bridge, Concrete slab SF 0 $70.00 $0 
1.5.2 Bridge, Prestressed Beam SF 0 $72.00 $0 
1.5.3 Bridge, Steel Girder SF 0 $90.00 $0 
1.5.4 Retaining Wall SF 0 $35.00 $0 
1.6 Special Construction 
1.6.1 Granular Surfacing TONS 0 $18.00 $0 
1.6.2 Traffic Signals EA 1 $175,000 $175,000 
1.6.3 Railroad Track LF 0 $135 $0 
1.6.4 Erosion Control % of 1.1.1 

& 1.3.1,2 2%  $2,256 
1.6.5 Lighting % of 1.1.1 

& 1.3.1,2 2%  $2,256 
1.6.6 Typical Utilities % of 1.1.1 

& 1.3.1,2 5%  $5,640 

1.7  Traffic Control 
1.7.1 Traffic Control % of 1.1.1 

& 1.3.1,2 6%  $6,768 

1.8  Miscellaneous 
1.8.1 Pavement Marking and Signing % of 1.1.1 

& 1.3.1,2 
2%  $2,256 

1.8.2 Incidentals % of 1.1.1 
& 1.3.1,2 

20%  $22,560 
1.8.3 Mobilization % of above 8-10%  $16,711 
1.8.4 Contingency % of above 20%  $86,896 

Subtotal Construction (Current Year) $521,377 
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Years Until Construction (4)  

 

Subtotal Construction (Construction Year) Assuming 3.5% Inflation $598,292 

 Engineering, legal, administration % of above 20%  $119,658 

Opinion of Probable Costs $717,950 
 Permanent ROW/Easements AC 0.4 $10,000 $4,000 
 Temporary Construction Easements AC 0.1 $2,000 $200 
 Structures to Purchase EA 0 $150,000 $0 
TOTAL $722,000 
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PLANNING LEVEL 

OPINION OF PROBABLE PROJECT COST 
SOUTH 16TH STREET AND SOUTH DUFF AVENUE WIDENING 

FEBRUARY 20162 
ITEM 
NO. ITEM UNIT TOTAL 

QUANTITY UNIT PRICE TOTAL 

1.1  Demolition 
1.1.1 Pavement Removal SY 0 $5.00 $0 
1.1.2 Clearing and Grubbing AC 0.00 $5,000.00 $0 
1.1.3 Structure Removal (Bridge) SF 0 $5.00 $0 
1.2  Excavation and Grading 
1.2.1 Excavation and Grading Class 10 CY 0 $3.00 $0 
1.2.2 Excavation and Grading Class 12 CY 0 $6.00 $0 
1.2.3 Excavation and Grading, Unk. % of 1.1.1 

& 1.3.1,2 15%  $15,758 

1.3  Pavement 
1.3.1 Concrete Pavement SY 1,910 $55.00 $105,050 
1.3.2 Asphalt Pavement TONS 0 $55.00 $0 
1.3.3 Granular Base CY 2,192 $27.00 $59,184 
1.4  Drainage 
1.4.1 Box Culvert- Extension SF 0 $85.00 $0 
1.4.2 Box Culvert- New SF 0 $85.00 $0 
1.4.3 Drainage, Unknown % of 1.1.1 

& 1.3.1,2   $0 

1.5  Structures 
1.5.1 Bridge, Concrete slab SF 0 $70.00 $0 
1.5.2 Bridge, Prestressed Beam SF 0 $72.00 $0 
1.5.3 Bridge, Steel Girder SF 0 $90.00 $0 
1.5.4 Retaining Wall SF 0 $35.00 $0 
1.6 Special Construction 
1.6.1 Granular Surfacing TONS 0 $18.00 $0 
1.6.2 Traffic Signals EA 1 $175,000 $175,000 
1.6.3 Railroad Track LF 0 $135 $0 
1.6.4 Erosion Control % of 1.1.1 

& 1.3.1,2   $0 
1.6.5 Lighting % of 1.1.1 

& 1.3.1,2 2%  $2,101 
1.6.6 Typical Utilities % of 1.1.1 

& 1.3.1,2   $0 

1.7  Traffic Control 
1.7.1 Traffic Control % of 1.1.1 

& 1.3.1,2 0%  $0 

1.8  Miscellaneous 
1.8.1 Pavement Marking and Signing % of 1.1.1 

& 1.3.1,2 
2%  $2,101 

1.8.2 Incidentals % of 1.1.1 
& 1.3.1,2 

0%  $0 
1.8.3 Mobilization % of above 0%  $0 
1.8.4 Contingency % of above 20%  $71,839 

Subtotal Construction (Current Year) $431,032 

                                                      
2 The OPC summarized in this table includes those costs that are associated with “safety” improvements. 



 FY 2017 TSIP- Site Specific Application August 15, 2016 

South 16th Street/Duff Avenue Traffic Safety Improvement Project Section C - Safety - Page 2 of 2 

Years Until Construction (4)  

 

Subtotal Construction (Construction Year) Assuming 3.5% Inflation $494,619 

 Engineering, legal, administration % of above 0%  $0 

Opinion of Probable Costs $494,619 

 Permanent ROW/Easements AC 0.0 $10,000 $0 
 Temporary Construction Easements AC 0.0 $2,000 $0 
 Structures to Purchase EA 0 $150,000 $0 
TOTAL $495,000 
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D:  Time Schedule 
Date Activity 

August 2016 Submit TSIP Grant Application 

September 2016 Prepare Plans and Specifications 

October 2016 Iowa DOT Plan Review 

November 2016 Final Plan Revisions 

December 2016 Grant Approval from Commission 

February 2017 Bid Letting 

March 2017 Award Project 

May-June 2017 Begin Construction 

October-November 2017 Project Completion 
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E:  Map  

 
 

TSIP Project  
Area 

 

South Grant Avenue 
Capital Improvement 

Project Area 

TSIP Project  
Area 

 

South Grant Avenue 
Capital Improvement 

Project Area 
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F:  Color Pictures 

 
Photograph depicting the South Duff Avenue and South 16th Street project area. 

 
View of South 16th Street heading east.  Note the lack of a dedicated left turn lane. 



 FY 2017 TSIP- Site Specific Application August 15, 2016 

South 16th Street/Duff Avenue Traffic Safety Improvement Project Section F - Color Picture - Page 2 of 3 

 
View of South 16th Street heading west.  Example of current congestion issues facing the intersection. 

 
View of South Duff Avenue heading north.  Note the trip generators surrounding the intersection. 
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View of South Duff Avenue heading south.  Picture highlights different users of the project area.     
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G:  Plan View 
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H:  Aerial Photograph 

 
 
 

Project Limit 
(West) 

Project Limit 
(East) 

View looking north at the approximate eastern and western extents of the project area. 
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I:  Narrative: CMAT/SAVER Crash Summary of Motor Vehicle Accidents 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7/26/2016   Crash Mapping Analysis Tool 3.4.2 
 
 

Incidents: 74 

Location Map 
SE 16th St & Duff 

 Report Version 1.1 Mar 2005 
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                       Major Cause Summary 
SE 16th St & Duff Ave 

Report Version 1.1 Jan 2005 

Analysis Years: 2011 [15], 2012 [15], 2013 [14], 2014 [9], 2015 [21] 

Crash Summary: 

Fatal - 

Major Injury - 

Minor Injury 9 

Possible/Unknown 9 

PDO 56 

Total Crashes 74 

Injury Summary: 

Fatal - 

Major Injury - 

Minor Injury 11 

Possible 15 

Unknown - 

Total Injuries 26 

Surface Condition Summary: 
Dry 57 

Wet 10 

Ice 1 

Snow 6 

Slush - 

Sand/Dirt/Oil/Gravel - 

Water - 

Other - 

Unknown - 
Not Reported - 

   
Total Crashes 74 

 
TOT Property Damage: $398,854 

AVG Property Damage: $5,390 

Major Cause Summary: 
Animal 1 Improper Backing 

7 Ran Traffic Signal Illegally Parked/Unattended 
Ran Stop Sign Swerving/Evasive Action 

2 Crossed Centerline Over-Correcting/Over-Steering 
FTYROW: At Uncontrolled Intersection Downhill Runaway 

1 FTYROW: Making Right Turn on Red Signal Equipment Failure 
1 FTYROW: From Stop Sign Separation of Units 

FTYROW: From Yield Sign Ran Off Road - Right 
15 FTYROW: Making Left Turn Ran Off Road - Straight 

FTYROW: From Driveway Ran Off Road - Left 
FTYROW: From Parked Position 1 Lost Control 
FTYROW: To Pedestrian 1 Inattentive/Distracted By: Passenger 

2 FTYROW: Other (explain in narrative) Inattentive/Distracted By: Use of Phone or Other 
1 Traveling Wrong Way or on Wrong Side of Rd Inattentive/Distracted By: Fallen Object 
4 Driving Too Fast for Conditions Inattentive/Distracted By: Fatigued/Asleep 

Exceeded Authorized Speed Other: Vision Obstructed 
2 Made Improper Turn Oversized Load/ Oversized Vehicle 
1 Improper Lane Change Cargo/Equipment Loss or Shift 
25 Followed Too Close 7 Other: Other Improper Action 

Disregarded Railroad Signal 2 Unknown 
Disregarded Warning Sign 1 Other: No Improper Action 

Operating Vehicle in Reckless/Aggressive Manner  None Indicated 

Selection Filter: 
((YEAR = 2011 or YEAR = 2012 or YEAR = 2013 or YEAR = 2014 or YEAR = 2015)) 

 

7/26/2016 Crash Mapping Analysis Tool 
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Driver and Time Summary 
SE 16th St & Duff Ave 

 
 
 
 
 
 
 
 

Report Version 1.0 Aug 2006 
 

Crash Time of Day Summary: 
 

From 00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00   
To 01:59 03:59 05:59 07:59 09:59 11:59 13:59 15:59 17:59 19:59 21:59 23:59 NR Total % 

SUN - - - - 1 2 1 - 1 1 1 - - 7 9 

MON - - - - 2 - 3 - 3 - - 1 - 9 12 

TUE - - - - 1 2 - 3 2 1 - - - 9 12 

WED - - - - - 3 6 - 2 - 1 - - 12 16 

THU - - - - 2 2 5 2 5 - - - - 16 22 

FRI - - - 1 1 2 4 - 2 3 - - - 13 18 

SAT 2 - - - - - 2 2 1 - 1 - - 8 11 

Tot. 2   1 7 11 21 7 16 5 3 1  74  
% 3   1 9 15 28 9 22 7 4 1   100 

 

Driver Age/Gender Summary: Drug/Alcohol Summary: 
 

 Total % 
Drug   
Alcohol, Less than Statutory 1 1 

Alcohol, Statutory 2 3 

Drug/Alcohol, Less than Statutory   
Drug/Alcohol, Statutory   
Refused   
Under Influence of Alc/Drugs/Meds 1 1 

None Indicated 70 95 

Total Crashes 74 100 
 

Fixed Object Struck Summary: 
 

 Vehs. % 
Bridge/Bridge rail/Overpass   
Underpass/Structure Support   
Culvert   
Ditch/Embankment 1 1 

Curb/Island/Raised Median   
Guardrail   
Concrete Barrier   
Tree   
Pole - Utility/Light/Etc   
Sign Post   
Mailbox   
Impact Attenuator   
Other Fixed Object   
None 152 99 

Total Vehicles 153 100 
 

Selection Filter: 
((YEAR = 2011 or YEAR = 2012 or YEAR = 2013 or YEAR = 2014 or YEAR = 2015)) 

 
 

7/26/2016  Crash Mapping Analysis Tool 
 

Age Male Female NR Drivers % 
<14 - - -   

14 - - -   
15 - - -   
16 1 - - 1 1 

17 1 3 - 4 3 

18 3 3 - 6 4 

19 5 1 - 6 4 

20 1 2 - 3 2 

21 to 24 20 16 - 36 24 

25 to 29 6 10 - 16 10 

30 to 34 6 4 - 10 7 

35 to 39 10 4 - 14 9 

40 to 44 - 2 - 2 1 

45 to 49 4 6 - 10 7 

50 to 54 8 5 - 13 8 

55 to 59 9 1 - 10 7 

60 to 64 3 2 - 5 3 

65 to 69 2 5 - 7 5 

70 to 74 2 1 - 3 2 

75 to 79 - 3 - 3 2 

80 to 84 - 1 - 1 1 

85 to 89 - 2 - 2 1 

90 to 94 - - -   
95 plus - - -   

NR - - 1 1 1 

Drivers 81 71 1 153  
% 53 46 1  100 
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                           Crash Detail Report 
SE 16th St & Duff Ave 

  
 
 
 
 
 
 
 
 
 

Report Version 1.3 Aug 2006 

2011623912 03/19/2011 13:55 
County:85 City:Ames 

S 16TH FRONTAGE RD AND SE 16TH ST 

Major Cause:FTY from stop sign 

Roadway Type:Intersection: T - intersection 

Severity:Minor  Manner of Crash:Broadside 

Fatalities:0 Surface Conditions:Dry 

Major Injuries:0  Light Conditions:Daylight 

Minor Injuries:1 Weather Conditions:Clear 

Possible Injuries:0 Drug/Alc Involved:none indicated 

Unknown Injuries: 0 Property Damage:$1900 

   
 
 
 
 
 
 
 
 
 
 
Number of Vehicles:2 

 Unit 1  Unit 2  Unit 3  
Init Trav Dir: North East 0 

Veh Action: Turning left Essentially straight 0 

Configuration: Passenger car Motorcycle 0 

Driver Age: 34 45 0 

Driver Gender: M M  
Driver Cond: Normal Normal 0 

Drivr Contr 1: FTY from stop sign none 0 

Drivr Contr 2: not reported not reported 0 

Fixed Object: none none 0 
 

2011624080 03/29/2011 08:46 
County:85 City:Ames 

US 69/S DUFF AVE AND SE 16TH ST AND S 16TH ST 

Major Cause:Driving too fast for conditions 

Roadway Type:Intersection: Four-way intersection 

Severity:Poss/Unk  Manner of Crash:Rear-end 

Fatalities:0 Surface Conditions:Wet 

Major Injuries:0 Light Conditions:Daylight 

Minor Injuries:0 Weather Conditions:Cloudy 

Possible Injuries:1 Drug/Alc Involved:none indicated 

Unknown Injuries: 0 Property Damage:$1000 

   
 
 
 
 
 
 
 
 
 
 
Number of Vehicles:2 

 Unit 1  Unit 2  Unit 3  
Init Trav Dir: North North 0 

Veh Action: Slowing/stopping Stopped for sign/signal 0 

Configuration: Passenger car Passenger car 0 

Driver Age: 59 53 0 

Driver Gender: M F  
Driver Cond: Normal Normal 0 

Drivr Contr 1: Too fast for conditions none 0 

Drivr Contr 2: not reported not reported 0 

Fixed Object: none none 0 

 
7/26/2016  Crash Mapping Analysis Tool  
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2011633560 06/07/2011 15:15 
County:85 City:Ames 

US 69/S DUFF AVE AND SE 16TH ST AND S 16TH ST 

Major Cause:Followed too close 

Roadway Type:Intersection: Four-way intersection 

Severity:Poss/Unk  Manner of Crash:Rear-end 

Fatalities:0 Surface Conditions:Dry 

Major Injuries:0  Light Conditions:Daylight 

Minor Injuries:0 Weather Conditions:Clear 

Possible Injuries:1 Drug/Alc Involved:none indicated 

Unknown Injuries: 0 Property Damage:$500 

   
 
 
 
 
 
 
 
 
 
 
Number of Vehicles:2 

 Unit 1  Unit 2  Unit 3  
Init Trav Dir: South South 0 

Veh Action: Essentially straight Essentially straight 0 

Configuration: Van or mini-van Passenger car 0 

Driver Age: 26 43 0 

Driver Gender: F F  
Driver Cond: Normal Normal 0 

Drivr Contr 1: Followed too close none 0 

Drivr Contr 2: not reported not reported 0 

Fixed Object: none none 0 

7/26/2016  Crash Mapping Analysis Tool 

                           Crash Detail Report 
SE 16th St & Duff Ave 

  
 
 
 
 
 
 
 
 
 

Report Version 1.3 Aug 2006 

2011633558 05/19/2011 16:34 
County:85 City:Ames 

US 69/S DUFF AVE AND SE 16TH ST AND S 16TH ST 

Major Cause:Lost control 

Roadway Type:Intersection: Four-way intersection 

Severity:Minor  Manner of Crash:Non-collision 

Fatalities:0 Surface Conditions:Dry 

Major Injuries:0 Light Conditions:Daylight 

Minor Injuries:1 Weather Conditions:Cloudy 

Possible Injuries:0 Drug/Alc Involved:none indicated 

Unknown Injuries: 0 Property Damage:$400 

   
 
 
 
 
 
 
 
 
 
 
Number of Vehicles:1 

 Unit 1  Unit 2  Unit 3  
Init Trav Dir: East 0 0 

Veh Action: Turning left 0 0 

Configuration: Motorcycle 0 0 

Driver Age: 59 0 0 

Driver Gender: M   
Driver Cond: Normal 0 0 

Drivr Contr 1: Lost control 0 0 

Drivr Contr 2: not reported 0 0 

Fixed Object: none 0 0 
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                           Crash Detail Report 
SE 16th St & Duff Ave 

  
 
 
 
 
 
 
 
 
 

Report Version 1.3 Aug 2006 

2011639145 07/10/2011 10:35 
County:85 City:Ames 

US 69/S DUFF AVE AND SE 16TH ST AND S 16TH ST 

Major Cause:Other improper action 

Roadway Type:Intersection: Four-way intersection 

Severity:Poss/Unk  Manner of Crash:Broadside 

Fatalities:0 Surface Conditions:Wet 

Major Injuries:0  Light Conditions:Daylight 

Minor Injuries:0 Weather Conditions:Rain 

Possible Injuries:1 Drug/Alc Involved:none indicated 

Unknown Injuries: 0 Property Damage:$25000 

 
 
 
 
 
 
 
 
 
 
 

Number of Vehicles:3 

 Unit 1  Unit 2  Unit 3  
Init Trav Dir: West South East 

Veh Action: Essentially straight Essentially straight Stopped for sign/signal 

Configuration: Passenger car Passenger car Van or mini-van 

Driver Age: 64 21 24 

Driver Gender: M M M 

Driver Cond: Normal Normal Normal 

Drivr Contr 1: Other improper action Other improper action none 

Drivr Contr 2: not reported not reported not reported 

Fixed Object: none none none 
 

2011642816 08/10/2011 16:38 
County:85 City:Ames 

US 69/S DUFF AVE AND SE 16TH ST AND S 16TH ST 

Major Cause:Ran traffic signal 

Roadway Type:Intersection: Four-way intersection 

Severity:Minor Manner of Crash:Angle, oncoming left turn 

Fatalities:0 Surface Conditions:Dry Major 

Injuries:0  Light Conditions:Daylight 

Minor Injuries:2 Weather Conditions:Clear 

Possible Injuries:0 Drug/Alc Involved:none indicated 

Unknown Injuries: 0 Property Damage:$6000 Number of Vehicles:2 

 Unit 1  Unit 2  Unit 3  
Init Trav Dir: North South 0 

Veh Action: Turning left Essentially straight 0 

Configuration: Sport utility vehicle Passenger car 0 

Driver Age: 37 30 0 

Driver Gender: M M  
Driver Cond: Normal Normal 0 

Drivr Contr 1: Ran traffic signal Ran traffic signal 0 

Drivr Contr 2: FTY making left turn not reported 0 

Fixed Object: none none 0 

7/26/2016  Crash Mapping Analysis Tool   



 FY 2017 TSIP- Site Specific Application August 15, 2016 
 

 
South 16th Street/Duff Avenue Traffic Safety Improvement Project Section I-4 Crash Detail Report - Page 4 of 9 

 

                           Crash Detail Report 
SE 16th St & Duff Ave 

  
 
 
 
 
 
 
 
 
 

Report Version 1.3 Aug 2006 

2011650801 10/03/2011 22:16 
County:85 City:Ames 

US 69/S DUFF AVE AND SE 16TH ST AND S 16TH ST 

Major Cause:Ran traffic signal 

Roadway Type:Intersection: Four-way intersection 

Severity:Minor  Manner of Crash:Broadside 

Fatalities:0 Surface Conditions:Dry 

Major Injuries:0 Light Conditions:Dark - roadway lighted 

Minor Injuries:1 Weather Conditions:Clear 

Possible Injuries:0 Drug/Alc Involved:none indicated 

Unknown Injuries: 0 Property Damage:$9000 Number of Vehicles:2 

 Unit 1  Unit 2  Unit 3  
Init Trav Dir: South West 0 

Veh Action: Essentially straight Essentially straight 0 

Configuration: Passenger car Passenger car 0 

Driver Age: 18 22 0 

Driver Gender: F M  
Driver Cond: Normal Normal 0 

Drivr Contr 1: Ran traffic signal none 0 

Drivr Contr 2: not reported not reported 0 

Fixed Object: none none 0 
 
 

2012697241 08/02/2012 16:30 
County:85 City:Ames 

US 69/S DUFF AVE AND SE 16TH ST AND S 16TH ST 

Major Cause:Ran traffic signal 

Roadway Type:Intersection: Four-way intersection 

Severity:Poss/Unk Manner of Crash:Angle, oncoming left turn 

Fatalities:0 Surface Conditions:Dry Major 

Injuries:0  Light Conditions:Daylight 

Minor Injuries:0 Weather Conditions:Clear 

Possible Injuries:1 Drug/Alc Involved:none indicated 

Unknown Injuries: 0 Property Damage:$19000 Number of Vehicles:2 

 Unit 1  Unit 2  Unit 3  
Init Trav Dir: North South 0 

Veh Action: Turning left Essentially straight 0 

Configuration: Passenger car Sport utility vehicle 0 

Driver Age: 75 52 0 

Driver Gender: F F  
Driver Cond: Normal Normal 0 

Drivr Contr 1: FTY making left turn Ran traffic signal 0 

Drivr Contr 2: not reported not reported 0 

Fixed Object: none none 0 

  7/26/2016  Crash Mapping Analysis Tool   
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                           Crash Detail Report 
SE 16th St & Duff Ave 

  
 
 
 
 
 
 
 
 
 

Report Version 1.3 Aug 2006 

2013724927 
County:85 

01/28/2013 17:43 
City:Ames 

US 69/S DUFF AVE 

Major Cause:Traveling wrong way or on wrong side of road 

Roadway Type:Non-intersection: No special feature 

Severity:Poss/Unk  Manner of Crash:Head-on 

Fatalities:0 Surface Conditions:Wet 

Major Injuries:0 Light Conditions:Dusk 

Minor Injuries:0 Weather Conditions:Mist 

Possible Injuries:3 Drug/Alc Involved:Under influence of Alc/Drugs/Meds 

Unknown Injuries: 0 Property Damage:$6750 Number of Vehicles:4 

 

Init Trav Dir: 

Veh Action: 

Configuration: 

Driver Age: 

Driver Gender: 

Driver Cond: 

Drivr Contr 1: 

Drivr Contr 2: 

Fixed Object: 

Unit 1  Unit 2  Unit 3  
North 

Essentially straight 

Passenger car 

18 

M 

Infl by alc/drugs/meds 

Wrong way/wrong side 

not reported 

none 

South 

Essentially straight 

Passenger car 

36 

M 

Normal 

none 

not reported 

none 

South 

Essentially straight 

Passenger car 

27 

F 

Normal 

none 

not reported 

none 
 
 

2013732960 03/29/2013 19:15 
County:85 City:Ames 

SE 16TH ST 

Major Cause:Followed too close 

Roadway Type:Non-intersection: No special feature 

Severity:Poss/Unk  Manner of Crash:Rear-end 

Fatalities:0 Surface Conditions:Dry 

Major Injuries:0  Light Conditions:Daylight 

Minor Injuries:0 Weather Conditions:Clear 

Possible Injuries:1 Drug/Alc Involved:none indicated 

Unknown Injuries: 0 Property Damage:$850 

   
 
 
 
 
 
 
 
 
 
 
Number of Vehicles:2 

 Unit 1  Unit 2  Unit 3  
Init Trav Dir: West West 0 

Veh Action: Essentially straight Stopped for sign/signal 0 

Configuration: Passenger car Passenger car 0 

Driver Age: 16 47 0 

Driver Gender: M F  
Driver Cond: Normal Normal 0 

Drivr Contr 1: Followed too close none 0 

Drivr Contr 2: not reported not reported 0 

Fixed Object: none none 0 

  7/26/2016  Crash Mapping Analysis Tool   
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                           Crash Detail Report 
SE 16th St & Duff Ave 

  
 
 
 
 
 
 
 
 
 

Report Version 1.3 Aug 2006 

2013760927 10/01/2013 16:10 
County:85 City:Ames 

SE 16TH ST AND US 69/S DUFF AVE AND S 16TH ST 

Major Cause:FTY making left turn 

Roadway Type:Intersection: Four-way intersection 

Severity:Minor Manner of Crash:Angle, oncoming left turn 

Fatalities:0 Surface Conditions:Dry Major 

Injuries:0  Light Conditions:Daylight 

Minor Injuries:1 Weather Conditions:Clear 

Possible Injuries:1 Drug/Alc Involved:none indicated 

Unknown Injuries: 0 Property Damage:$7500 Number of Vehicles:3 

 Unit 1  Unit 2  Unit 3  
Init Trav Dir: South North West 

Veh Action: Turning left Essentially straight Stopped for sign/signal 

Configuration: Passenger car Passenger car Sport utility vehicle 

Driver Age: 60 28 21 

Driver Gender: F F F 

Driver Cond: Normal Normal Normal 

Drivr Contr 1: FTY making left turn none none 

Drivr Contr 2: not reported not reported not reported 

Fixed Object: none none none 
 
 

2014780487 01/12/2014 12:35 
County:85 City:Ames 

US 69/1500 BLK S DUFF AVE 

Major Cause:Followed too close 

Roadway Type:Non-intersection: No special feature 

Severity:Minor  Manner of Crash:Rear-end 

Fatalities:0 Surface Conditions:Wet 

Major Injuries:0 Light Conditions:Daylight 

Minor Injuries:2 Weather Conditions:Cloudy 

Possible Injuries:0 Drug/Alc Involved:none indicated 

Unknown Injuries: 0 Property Damage:$11000 

   
 
 
 
 
 
 
 
 
 
 
Number of Vehicles:2 

 Unit 1  Unit 2  Unit 3  
Init Trav Dir: North North 0 

Veh Action: Essentially straight Slowing/stopping 0 

Configuration: Passenger car Passenger car 0 

Driver Age: 21 49 0 

Driver Gender: M M  
Driver Cond: Normal Normal 0 

Drivr Contr 1: Followed too close none 0 

Drivr Contr 2: not reported not reported 0 

Fixed Object: none none 0 

  7/26/2016  Crash Mapping Analysis Tool   
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                           Crash Detail Report 
SE 16th St & Duff Ave 

  
 
 
 
 
 
 
 
 
 

Report Version 1.3 Aug 2006 

2014788140 02/25/2014 11:21 
County:85 City:Ames 

SE 16TH ST AND US 69/S DUFF AVE AND S 16TH ST 

Major Cause:Ran traffic signal 

Roadway Type:Intersection: Four-way intersection 

Severity:Poss/Unk  Manner of Crash:Broadside 

Fatalities:0 Surface Conditions:Snow 

Major Injuries:0 Light Conditions:Daylight 

Minor Injuries:0 Weather Conditions:Cloudy 

Possible Injuries:1 Drug/Alc Involved:none indicated 

Unknown Injuries: 0 Property Damage:$6500 

   
 
 
 
 
 
 
 
 
 
 
Number of Vehicles:2 

 Unit 1  Unit 2  Unit 3  
Init Trav Dir: West South 0 

Veh Action: Essentially straight Essentially straight 0 

Configuration: Passenger car Passenger car 0 

Driver Age: 19 22 0 

Driver Gender: M F  
Driver Cond: Normal Normal 0 

Drivr Contr 1: Ran traffic signal none 0 

Drivr Contr 2: not reported not reported 0 

Fixed Object: none none 0 
 

2014810711 07/28/2014 16:32 
County:85 City:Ames 

SE 16TH ST AND US 69/S DUFF AVE AND S 16TH ST 

Major Cause:FTY making left turn 

Roadway Type:Non-intersection: Business drive 

Severity:Poss/Unk  Manner of Crash:Broadside 

Fatalities:0 Surface Conditions:Dry 

Major Injuries:0  Light Conditions:Daylight 

Minor Injuries:0 Weather Conditions:Partly cloudy 

Possible Injuries:1 Drug/Alc Involved:none indicated 

Unknown Injuries: 0 Property Damage:$5000 

   
 
 
 
 
 
 
 
 
 
 
Number of Vehicles:2 

 Unit 1  Unit 2  Unit 3  
Init Trav Dir: North East 0 

Veh Action: Turning left Essentially straight 0 

Configuration: Passenger car Passenger car 0 

Driver Age: 21 22 0 

Driver Gender: M M  
Driver Cond: Normal Normal 0 

Drivr Contr 1: FTY making left turn none 0 

Drivr Contr 2: not reported not reported 0 

Fixed Object: none none 0 
 

  7/26/2016  Crash Mapping Analysis Tool   
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                           Crash Detail Report 
SE 16th St & Duff Ave 

  
 
 
 
 
 
 
 
 
 

Report Version 1.3 Aug 2006 

2014826992 11/10/2014 17:37 
County:85 City:Ames 

SE 16TH ST AND US 69/S DUFF AVE AND S 16TH ST 

Major Cause:FTY making left turn 

Roadway Type:Intersection: Four-way intersection 

Severity:Minor Manner of Crash:Angle, oncoming left turn 

Fatalities:0 Surface Conditions:Dry 

Major Injuries:0 Light Conditions:Dark - roadway lighted 

Minor Injuries:1 Weather Conditions:Severe winds 

Possible Injuries:3 Drug/Alc Involved:none indicated 

Unknown Injuries: 0 Property Damage:$13000 Number of Vehicles:2 

 Unit 1  Unit 2  Unit 3  
Init Trav Dir: North South 0 

Veh Action: Turning left Essentially straight 0 

Configuration: Sport utility vehicle Passenger car 0 

Driver Age: 21 67 0 

Driver Gender: M F  
Driver Cond: Normal Normal 0 

Drivr Contr 1: FTY making left turn none 0 

Drivr Contr 2: not reported not reported 0 

Fixed Object: none none 0 
 
 

2015870658 07/24/2015 12:50 
County:85 City:Ames 

SE 16TH ST AND US 69/S DUFF AVE AND S 16TH ST 

Major Cause:Followed too close 

Roadway Type:Non-intersection: No special feature 

Severity:Poss/Unk  Manner of Crash:Rear-end 

Fatalities:0 Surface Conditions:Dry 

Major Injuries:0  Light Conditions:Daylight 

Minor Injuries:0 Weather Conditions:Clear 

Possible Injuries:1 Drug/Alc Involved:none indicated 

Unknown Injuries: 0 Property Damage:$4199 

   
 
 
 
 
 
 
 
 
 
 
Number of Vehicles:2 

 Unit 1  Unit 2  Unit 3  
Init Trav Dir: South South 0 

Veh Action: Essentially straight Slowing/stopping 0 

Configuration: Passenger car Sport utility vehicle 0 

Driver Age: 49 50 0 

Driver Gender: F M  
Driver Cond: Normal Normal 0 

Drivr Contr 1: Followed too close none 0 

Drivr Contr 2: not reported not reported 0 

Fixed Object: none none 0 

  7/26/2016  Crash Mapping Analysis Tool   
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                           Crash Detail Report 
SE 16th St & Duff Ave 

  
 
 
 
 
 
 
 
 
 

Report Version 1.3 Aug 2006 

2015871507 07/30/2015 17:35 
County:85 City:Ames 

SE 16TH ST AND US 69/S DUFF AVE AND S 16TH ST 

Major Cause:Followed too close 

Roadway Type:Intersection: Four-way intersection 

Severity:Minor  Manner of Crash:Rear-end 

Fatalities:0 Surface Conditions:Dry 

Major Injuries:0  Light Conditions:Daylight 

Minor Injuries:1 Weather Conditions:Clear 

Possible Injuries:0 Drug/Alc Involved:none indicated 

Unknown Injuries: 0 Property Damage:$5000 

 
 
 
 
 
 
 
 
 
 
 

Number of Vehicles:3 

 Unit 1  Unit 2  Unit 3  
Init Trav Dir: South South South 

Veh Action: Essentially straight Essentially straight Slowing/stopping 

Configuration: 4-tire light truck 4-tire light truck Passenger car 

Driver Age: 57 54 48 

Driver Gender: M F M 

Driver Cond: Normal Normal Normal 

Drivr Contr 1: Followed too close Followed too close none 

Drivr Contr 2: not reported not reported not reported 

Fixed Object: none none none 
 

2015881794 10/03/2015 15:33 
County:85 City:Ames 

SE 16TH ST AND US 69/S DUFF AVE AND S 16TH ST 

Major Cause:Followed too close 

Roadway Type:Intersection: Four-way intersection 

Severity:Minor  Manner of Crash:Rear-end 

Fatalities:0 Surface Conditions:Dry 

Major Injuries:0  Light Conditions:Daylight 

Minor Injuries:1 Weather Conditions:Clear 

Possible Injuries:0 Drug/Alc Involved:Alcohol: Statutory 

Unknown Injuries: 0 Property Damage:$2800 

   
 
 
 
 
 
 
 
 
 
 
Number of Vehicles:2 

 Unit 1  Unit 2  Unit 3  
Init Trav Dir: East East 0 

Veh Action: Turning right Stopped for sign/signal 0 

Configuration: Passenger car Passenger car 0 

Driver Age: 34 21 0 

Driver Gender: M F  
Driver Cond: Infl by alc/drugs/meds Normal 0 

Drivr Contr 1: Followed too close none 0 

Drivr Contr 2: not reported not reported 0 

Fixed Object: none none 0 
 

  7/26/2016  Crash Mapping Analysis Tool   
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J:  Traffic Volumes and/or Turning Movements 

Annualized Daily Traffic For All Vehicles 
 

  
Raw Data-All Vehicles: 

 
 N Leg  E Leg  S Leg  W Leg  

L T R L T R L T R L T R 
07:00 27 334 79   33 71 44 266 666 84 38 37 87 
08:00 79 383 80   33 56 45 243 582 96 59 59 86 
11:00 64 599 108   49 64 124 150 704 59 137 78 127 
12:00 121 756 163   77 88 122 167 723 69 172 75 189 
15:00 74 853 100   79 59 99 122 659 75 85 67 225 
16:00 57 896 126   71 77 112 157 677 55 148 82 223 
17:00 84 906 154   78 85 98 205 787 47 167 92 264 

Station Number : 

85216573099 
 
Count Date: 
Tuesday, March 22, 2011 
 
County: 
Story 
 
Location Description: 

US 69 & S 16TH ST 
 
 
 

Volume Factor : 1.944 

Pass Class Factor: 1.968 

SU Class Factor: 1.868 

Combo Class Factor: 1.672 
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South 16th Street/Duff Avenue Traffic Safety Improvement Project Section J Traffic Volumes and/or Turning Movements - Page 2 of 4 

Vehicle Type: Passenger Vehicles 
 

  
Raw Data-Passenger Vehicles: 

 
 N Leg  E Leg  S Leg  W Leg  

L T R L T R L T R L T R 
07:00 26 318 78   30 61 42 263 644 79   37 37 86 
08:00 75 358 78   26 53 41 237 557 92   57 54 81 
11:00 62 575 105   42 63 121 145 687 55   133 69 122 
12:00 118 734 159   76 83 119 161 702 66   164 70 184 
15:00 72 839 100   76 58 96 121 644 71   84 58 220 
16:00 55 881 125   67 76 111 155 660 52   147 75 221 
17:00 82 900 153   76 85 98 204 778 46   167 91 263 

Station Number : 

85216573099 
 
Count Date: 

Tuesday, March 22, 2011 
 
County: 

Story 
 
Location Description: 

US 69 & S 16TH ST 
 
 
 

Volume Factor : N/A 

Pass Class Factor: N/A 

SU Class Factor: N/A 

Combo Class Factor: N/A 
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South 16th Street/Duff Avenue Traffic Safety Improvement Project Section J Traffic Volumes and/or Turning Movements - Page 3 of 4 

Turning Movement Traffic Count Summary  
Vehicle Type: Single-Unit Trucks 

 

  
Raw Data-Single-Unit Trucks: 

 
 N Leg E Leg S Leg W Leg 

L T R L T R L T R L T R 
07:00 1 14 1 3 9 2 2 18 5 0 0 0 
08:00 3 16 2 5 2 4 5 17 3 1 5 4 
11:00 1 19 2 7 1 3 4 1 4 3 8 2 
12:00 2 14 3 0 5 3 6 1 2 5 4 3 
15:00 1 9 0 3 1 2 1 14 4 1 8 3 
16:00 1 12 1 4 1 1 2 15 3 1 7 2 
17:00 1 4 0 2 0 0 0 8 1 0 1 0 

Station Number :85216573099 
 
Count Date: 

Tuesday, March 22, 2011 
 
County: 

Story 
 
Location Description: 

US 69 & S 16TH ST 
 
 
 

Volume Factor : N/A 

Pass Class Factor: N/A 

SU Class Factor: N/A 

Combo Class Factor: N/A 
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Iowa Department of Transportation 
Turning Movement Traffic Count Summary 

Vehicle Type: Combination Trucks 
 

  
 

Raw Data-Combination Trucks: 
 

 N Leg E Leg S Leg W Leg 
L T R L T R L T R L T R 

07:00 0 2 0 0 1 0 1 4 0 1 0 1 
08:00 1 9 0 2 1 0 1 8 1 1 0 1 
11:00 1 5 1 0 0 0 1 6 0 1 1 3 
12:00 1 8 1 1 0 0 0 10 1 3 1 2 
15:00 1 5 0 0 0 1 0 1 0 0 1 2 
16:00 1 3 0 0 0 0 0 2 0 0 0 0 
17:00 1 2 1 0 0 0 1 1 0 0 0 1 

 
 
 

Station Number : 

85216573099 
 
Count Date: 

Tuesday, March 22, 2011 
 
County: 

Story 
 
Location Description: 

US 69 & S 16TH ST 
 
 
 

Volume Factor : N/A 

Pass Class Factor: N/A 

SU Class Factor: N/A 

Combo Class Factor: N/A 
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K:  Traffic Signals 
See Section G for illustration of proposed traffic signal installation – Traffic signal poles would be 
replaced in each of the four quadrants.  It is anticipated that the proposed traffic signal poles would be 
located within existing right-of-way, greater than ten feet offset from the face of the curb/edge of travel 
way and stand alone pedestrian push button poles would be constructed adjacent to the sidewalk 
facilities.  It is anticipated that the existing traffic signal controller cabinet would be replaced with a new 
cabinet located in the same southeast quadrant. 
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L:  Benefit/Cost Ratio Worksheet 

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

 

Iowa DOT Office of Traffic & Safety 
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Traffic Safety Improvement Program 
Application 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SE Boone Dr. & SE Olson Dr. 
Waukee, Iowa 
August 12, 2016 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prepared by: 
 
 
 
 

4125 Westown Pkwy, Ste. 100 
West Des Moines, IA 50266 

(515) 223-8104  



Rev. 6/16 

 
Application for TRAFFIC SAFETY FUNDS 

 
GENERAL INFORMATION DATE: 8/12/2016 
  
Location / Title of Project S Boone Drive & S Olson Drive 

Applicant City of Waukee 

Contact Person John R. Gibson  Title Director of Public Works 

Complete Mailing Address 805 University Avenue  

 Waukee, IA 50263 

Phone 515-978-7920 E-Mail jgibson@waukee.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 Safety Cost      $ 185,450 

 Total Project Cost $ 185,450 

 
 
Safety Funds Requested      $ 185,450 

 
 
Does this project appear on a Safety Improvement Candidate List or is there a safety 
study recommendation for this project?  Yes – Explain _     ________________  

No









B. Narrative 

Project #4164180   |  August 12, 2016 
 

Background 
 
The City of Waukee is planning to make improvements to the intersection of SE Boone Drive and SE 
Olson Drive.  The improvements are targeted at improving safety and reducing delay at the intersection. 
 
SE Boone Drive is a two lane minor arterial with a posted speed of 35 MPH.  SE Olson Drive is a major 
collector to the west of SE Boone Drive and a minor collector to the east with a posted speed limit of 25 
MPH.  The intersection is currently a 4-way stop including flashing beacons mounted above the stops 
signs on SE Boone Drive. See section F for existing conditions.   
 
Eight of 18 crashes (44%) at this location were attributed to running the stop signs on SE Boone Drive.  
Another eight of 18 crashes (44%) were rear-end collisions attributed to following to close or speed along 
SE Boone Dr.  There is a known compliance issue with the stop sign on SE Boone Drive which prompted 
the installation of the flashing beacons.  At peak times, vehicles along SE Boone Drive back up several 
hundred feet north and south of the intersection making drivers impatient causing them to not follow the 
all-way stop controlled protocol.  This contributes to the congestion and ultimately causes safety concerns 
which is evident with the rear-end collisions and injuries.   
 
Proposed Improvements 
 
The proposed improvements are to construct a mini roundabout to address the failure to yield to the SE 
Boone Drive stop sign and reduce the conditions for rear-end collisions by reducing speeds with properly 
designed raised splitter islands.  The central island will be raised to deter motorist from traveling through 
the island while remaining fully traversable for trucks, buses, and larger vehicles.  The central island will 
be constructed with colored or stained concrete to contrast in color.  Raised splitter islands will be added 
on all legs to direct vehicles into and out of the roundabout, these will be colored similar to the central 
island.  Included in the improvements is lighting to illuminate the pedestrian cross walks and approaches 
to the mini roundabout.  Refer to Section G for proposed improvements. 
 
The proposed improvements will provide the City of Waukee and users with a safer intersection for all 
modes of travel including the following benefits:  

 allows pedestrians to cross one lane of traffic at a time  
 vehicles are moving at slower speeds  
 less vehicle and pedestrian conflicts  
 motorists only have to monitor vehicles from the left  
 reduced queues to reduce the noncompliance issue  

 
The National Cooperative Highway Research Program (NCHRP) report 672 states that injury crash 
reductions of approximately 76% are achieved when intersections are converted from a signal or stop 
control to a roundabout.  The mini roundabout at this location is expected to result in similar reductions in 
the number of injury crashes per year.   

 



C. Cost Estimate

Item No Description Unit Unit Price Quantity Cost
1 Traffic Control LS 15,000$           1 15,000$           
2 Mobilization LS 15,000$           1 15,000$           
3 Removal of Pavement SY 8$                    350 2,800$             
4 Removal of Sidewalk SY 12$                  275 3,300$             
5 PCC Pavement, Colored, 8" SY 120$                225 27,000$           
6 PCC Pavement, 8" SY 85$                  150 12,750$           
7 PCC Sidewalk, 5" SY 65$                  260 16,900$           
8 Detectable Warning Panel SF 45$                  160 7,200$             
9 Modified Subbase, 6" TON 60$                  300 18,000$           

10 Durable Pavement Markings and Signage LS 5,000$             1 5,000$             
11 Street Lighting EA 10,000$           4 40,000$           
12 Imported Top Soil CY 50$                  50 2,500$             
13 Sodding SQ 60$                  150 9,000$             
14 Erosion Control & Administration LS 1,000$             1 1,000$             
15 Construction Survey LS 5,000$             1 5,000$             
16 Storm Sewer Improvements LS 5,000$             1 5,000$             

TOTAL COST OPINION 185,450$         

Assumptions
*Full Depth Pavement vs. Dowled-On Medians
*Colored Concrete vs. PCC Pavers

*The Architect/Engineer, as a design professional familiar with the construction industry, has prepared this opinion of the Probable Cost of 

Construction.  It is recognized, however, that neither the Architect/Engineer nor the Owner has control over the cost of labor, materials, or 

equipment, over the Contractor's method of determining bid prices, or over competitive bidding, market, or negotiating conditions.  

Accordingly, the Architect/Engineer cannot and does not warrant or represent which bids or negotiated prices will not vary from the Probable 

Cost of Construction. 

Proposed Public Improvements - Mini-Roundabout
SE Boone Dr & SE Olson Dr

Waukee, Iowa
Engineer's Rough Order Magnitude of Cost

Estimate of Quantities - August 12, 2016



D. Timeline Schedule 
 

Project #4164180   |  August 12, 2016 
 

Improvements to the SE Boone Drive & SE Olson Drive Intersection which are to be funded through 
Traffic Safety Improvement Fund. The schedule proposed for the safety improvements is as follows: 

 August 2016 – Submit for 2016 TSIP Funds 
 

 December 2016 – TSIP Funds are awarded 
 

 January 2017 – Proceed with design of improvements 
 

 May 2017 –Let intersection project 
 

 Summer 2017 – Construction begins 
 

 July 2017 –TSIP funds are available for the SE Boone Dr. & SE Olson Dr. Intersection 
Improvements 
 

 August 2017 – Construction complete 
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Project Location 

City of Waukee 



F. Site Photos 
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Looking West from SE Olson Dr., East Approach*  
  

Looking East from SE Olson Dr., West Approach* 
 

 
 

 

Hwy 146 Looking South 



F. Site Photos 
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Looking South from SE Boone Dr., North Approach* 

 

 
Looking North from SE Boone Dr., North Approach* 

 
 
 

 
*Source: Google® 
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H. Aerial Photograph 
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Hwy 146 Looking South 

Project Location 



Major Cause Summary

Report Version 1.1 Jan 2005

0

Total Crashes

Animal Improper Backing

Ran Traffic Signal1 Illegally Parked/Unattended

Ran Stop Sign6 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 Sign1 Separation of Units

FTYROW: From Yield Sign Ran Off Road - Right

Major Cause Summary:

FTYROW: Making Left Turn Ran Off Road - Straight

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) 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 Speed1 Other: Vision Obstructed

Made Improper Turn Oversized Load/ Oversized Vehicle

Improper Lane Change Cargo/Equipment Loss or Shift

Followed Too Close5 Other: Other Improper Action2

Disregarded Railroad Signal Unknown

Disregarded Warning Sign Other: No Improper Action

Operating Vehicle in Reckless/Aggressive Manner None Indicated

Crash Summary:

Fatal

Major Injury

Minor Injury

Possible/Unknown

PDO

-

1

1

3

13

-

1

4

4

-

$145,484TOT Property Damage:

Fatal

Major Injury

Minor Injury

Possible

Unknown

Injury Summary:

2006 [3], 2007 [4], 2008 [1], 2009 [1], 2010 [2], 2011 [1], 2012 [1], 2014 [2], 2015 [1], 2016 [2]

Dry

Wet

Ice

Snow

Slush

16

1

-

1

-

Sand/Dirt/Oil/Gravel

Water

Other

Unknown

Not Reported

-

-

-

-

-

Analysis Years:

Surface Condition Summary:

Total Injuries18 9

Total Crashes 18
$8,082AVG Property Damage:

Crash Mapping Analysis Tool7/18/2016

Selection Filter:

None

Analyst: Notes:

1 1Page: of

samorli
Text Box
I. Crash Summary



J. Traffic Counts 
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2014 Iowa DOT Traffic Map 

 
 

 
 
 
 
 
 
 
 
 

Road Name 2014 Iowa DOT AADT 

SE Boone Dr 8300 

SE Olson Dr N/A 

 

Project Location 



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

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Aug 12, 2016

Intersection:

Improvement

Proposed Improvement(s):

205,380$    Estimated Improvement Cost, EC 20       Est. Improvement Life, years, Y

Other Annual Cost (after initial year), AC 65       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)

4,150 Current Annual Entering Veh., AEV = DEV * 365

2,000 1,500 veh / day, Final Year DEV, FDEV

4,150 MEV, Total Million Entering Veh. Over
   life of Project, TMEV

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

11,800        Current Daily Entering Vehicles, DEV

Crash Data

2006 First full year --> 2015 Last full year 10.3 years, Time Period, T

3 Additional months values as of May 2014

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

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

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

4 Possible Injuries @ $35,000 140,000$          
13 Property Damage Only (assumed cost per crash) $7,400 133,200$          

-OR-   enter all Property Costs of all crashes:
18 Total Crashes, TA Total $ Loss, LOSS 858,200$          

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

47,678$      Cost per Crash, AVC = LOSS / TA   CR = TA x 10^6 / (DEV x 365 x T)
38.7            Total Expected Crashes, TECR = CR x TMEV Present Value of Avoided
1.14            Crashes Avoided First Year AAR = AA x CRF / 100   Crashes, BENEFIT

54,422$      Crash Costs Avoided in First Year, AAR x AVC
25.1            Total Avoided Crashes, TECR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $803,858 : = 4.33  : 1

803,858$     

$185,450

0.41             

4,307,000      

94.84             

Iowa DOT

14,398           

Conversion to Mini Roundabout

Existing All-Way Stop

SE Boone Dr & SE Olson Dr

Dallas Shive-Hattery

185,450$         
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Application for  
Traffic Safety Improvement Program 
Iowa Department of Transportation 

 

 
 

US 6 (Hickman Rd) and Alice’s Road 
 Intersection Improvements 

Waukee, Iowa 
August 15, 2016 

Source: Google 





Rev. 6/16 

 
Application for TRAFFIC SAFETY FUNDS 

 
GENERAL INFORMATION DATE: August 15, 2016 
  
Location / Title of Project US 6 & Alice's Rd Intersection Improvements 

Applicant City of Waukee 

Contact Person John Gibson Title Director of Public Works 

Complete Mailing Address 805 University Avenue 

 Waukee, IA 50263 

Phone (515)978-7920 E-Mail jgibson@waukee.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 Safety Cost      $ 695,000 

 Total Project Cost $ 3,350,000 

 
 
Safety Funds Requested      $ 500,000 

 
 
Does this project appear on a Safety Improvement Candidate List or is there a safety 
study recommendation for this project?  Yes – Explain _     ________________  

No
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Figure 1: Phase 5 – Alice’s Improvements 

The City has completed the interchange 
project and Grand Prairie Parkway 
project to University Avenue (extension 
of Alice’s Road).  Included in the current 
City capital improvements program are 
continued improvements to Alice’s Road 
and US 6 (Hickman Rd) to accommodate 
the growing traffic volumes on these two 
roads from the population growth within 
the City and also from the attractiveness 
of the connection to I80 as a regional 
route.    Phase 4 of the plan is 
programmed for the 2017 construction 
season and includes widening of Alice’s 
Road from University Avenue to 400 feet 
north of Olson Drive.  Phase 5 of the plan 
is widening of Alice’s Road from 400 
feet north of Olson Drive to 1,000 feet 
north of US 6 including improvements to 
the intersection of US 6 as shown to the 
right.  Phase 5 will include two parts; A - 
Alice’s Road widening and B - US 6 
intersection improvements.  The Alice’s 
Road widening portion is programmed 
with an estimated cost of $7.75 million 
and secured funding from the Des 
Moines MPO Surface Transportation 
Funds of $1.4 million.  A table showing 
both portions of Phase 5 costs and 
funding sources is included in Section C.  
Section G/H shows the limits of the 
intersection improvement portion.      
 
Existing Conditions 
The City of Waukee is applying for 
Traffic Safety Improvement Program 
(TSIP) funding for safety improvements to the intersection of Alice’s Road and US 6.  The intersection 
is a four leg intersection with the west and east approaches providing two through lanes with 
designated left-turn and right-turn lanes.  The north and south approaches each have one entering lane, 
a designated left-turn and right-turn lanes, and one through lane.  Sidewalk is provided along the west 
side of the north approach and the Raccoon River Valley Trail (RRVT) runs along the north side of US 
6 and crosses the north approach.  The intersection is controlled by traffic signal with protected only 
left turn phasing for westbound/eastbound approaches and protected/permissive left turn phasing 
northbound/southbound on Alice’s Road.  The posted speed limits are 55 mph on US 6 and 45 mph on 
Alice’s Road.   
 
Recent development in the northwest quadrant of the intersection of Alice’s Road and US 6 has 
increased traffic volumes on Alice’s Road. Additionally more retail and residential development is 
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Figure 2: 2012 AADT 

US 6 

Alice’s Rd 

proposed north and west of the intersection.  Recently Alice’s Road was extended and connected to 
Grand Prairie Parkway and Interstate 80.   A US 6 corridor Study form the west limits of Waukee to 
the I35/80 interchange is near completion by the Iowa DOT.  The study addresses safety, operation, 
and future roadway needs based on the continuing traffic growth in the area, and is a cooperative effort 
with Waukee, Clive, and Urbandale. 
 
Traffic Counts 
Manual turning movement traffic counts were conducted 
during the peak periods in April of 2014.  The peak hour 
counts were conducted from 6:45 to 8:45 AM, 11:00 AM 
to 1:00 PM, and 4:00 to 6:00 PM.  The Iowa DOT 
conducted turning movement counts at the intersections in 
September of 2012 and obtained AADT on each leg of the 
intersection by applying expansion factors to the counts.  
The 2014 traffic Counts are included in Section J of this 
application.   Figure 2 shows the 2012 AADT for each 
intersection leg. Waukee has been identified as one of the 
fastest growing cities in Iowa, and traffic volumes will continue to grow on Alice’s Road and US 6.  A 
conservative growth rate of 2% per year for traffic volumes was used for analysis. 
 
Crash History 
A three year period from January 1, 2013 through December 31, 2015 of crash data was evaluated.  
The three year period was evaluated due to north/south improvements completed during the 2012 
construction season for interim needs at the intersection. The intersection had 32 reported crashes per 
the Iowa DOT crash database, based on the assumed influence area of the intersection.  The influence 
area was selected based on a distance of 300’ from the center of the intersection on all approaches per 
typical vehicle queues and high posted speed limits.  Of the 32 crashes, 5 crashes were caused by 
running traffic signal and 10 crashes were caused by following too close with 21 crashes rear end type 
of collisions.  Twelve percent of the crashes occurred from 6:00 to 10:00 AM and 47% of the crashes 
occurred between 4:00 and 8:00 PM.  Seventy-three percent of the crashes occurred during a weekday.  
Table 1 below summarizes the reported crashes at the intersection including injuries by severity.   
 

Table 1: Crash (Injury) Severity Alice’s Road and US 6, (2013-2015) 

Year Fatal 
Major 
Injury 

Minor 
Injury 

Possible/ 
Unknown PDO Total 

Amount 
of 

Property 
Damage 

2013 - - 1 (1) 3 (3) 6 10 (4) $71,950 

2014 - - - 3 (3) 6 9 (3) $36,950 

2015 - 1 (3) 1 (4) 3 (6) 8 13 (13) $61,200 

Total - 1 (3) 2 (5) 9 (12) 20 32 (20) $170,100 
 
Existing Operational Analysis 
The existing traffic volumes were utilized to analyze the current intersection operations.  The data was 
analyzed using the Synchro 8 software, utilizing the Highway Capacity Manual (HCM) 2010 methods.  
The Iowa DOT policy is to design to Level of Service (LOS) C and the Des Moines Area MPO has 
adopted LOS D for intersection and corridor operation during typical weekday peak hour traffic 
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conditions.  The AM and PM peak hours intersection LOS with existing traffic is E while the midday 
peak hour intersection LOS is C.  During the AM peak hour, eastbound traffic is observed to queue 
approximately 1,000 feet and the westbound traffic during the PM peak hour is observed to queue the 
same distances.  On Alice’s Road during the AM and PM peak hours, traffic is observed to queue to 
SE Laurel Street(approx. 1,200 feet) for northbound traffic and the middle access to Hy-Vee (approx. 
600 feet) for southbound traffic. 
 
Proposed Improvements 
Based on the above intersection safety performance, identified concerns, and projected traffic volume 
growth on US 6 and Alice’s Road, the City of Waukee intends to complete improvements as outlined 
by the Iowa DOT’s US 6 Corridor Study draft recommendation.  Intersection improvements will 
include the following as shown in the proposed layout in Sections G/H: 
 
US 6 - Both approaches   

o Dual left turn lanes 300’ storage length   
o Right turn lane 300’ storage 
o Develop 3 through lanes (timing is pending overall corridor change) 

Alice’s Road – Both approaches 
o Dual left turn lanes – 250’ storage length   

 Convert northbound/southbound left  turn signal phasing to protected only 
o Right turn lane 200’ storage length  

 Northbound third through lane will terminate as right turn only lane  
Alice’s Road – South approach 

o Three through lanes in each direction south of US 6  
 
Due to the widening, the traffic signal poles will be relocated to provide the preferred clear zone as 
outlined in the Iowa DOT Design Manual.  The Raccoon River Valley Trail will be relocated along 
with the sidewalk on the west side of the north approach.  New ADA compliant curb ramps will be 
constructed as part of the sidewalk/trail relocations.  A 10 feet wide trail will be installed on the west 
side of the road and 5 feet wide sidewalk on the east side as part of the overall corridor improvement 
project.   
 
The proposed improvements will improve capacity of the intersection, resulting in shorter vehicle 
delay and queues, decreased congestion, and improved travel time.  With the positive effects of 
additional capacity, the safety of the intersection will be increased because of the uniform flow of 
traffic, reduction in number of stopped vehicles, lengthy vehicle queues well in advance of typical 
stopping locations, and reduced driver frustration due to delay.  The projected reduction in vehicle 
delay during the peak hours is 40 seconds per vehicle.  Protected only left turns in all direction will 
reduce left turn collisions as well. Given the higher speed nature of both corridors it is critical that 
variations in speed be minimized for through movements.  The capacity improvements will improve 
safety by eliminating spillback from turn lanes, and improving ability to maximize green on the major 
through movements.



C 

 
US 6 /Alice’s Rd Improvements TSIP Application          
C:\snyder\pw_data\maperington\d0105603\TSIP Hick-Alice.doc  August 2016 

PROPOSED FUNDING SOURCES 
US 6 & ALICE’S RD INTERSECTION IMPROVEMENTS 

 
Phase 5 - Alice's Road Improvements Cost Funding Local Funds 

Phase 5A - Alice's Widening 

  $4.4M $1.4M STP $3.0M 
 Phase 5B - US 6 & Alice's Rd Intersection Improvements 
  $3.35M $500k TSIP 
  $700k ICAAP* 
     $400K USTEP**   

5B Project Total $3.35M $1.6M   $1.75M 

Phase 5 Total $7.75M $3.0M   $4.75M 

Note *ICAAP preliminary requested amount                                           
**Estimated request pending TSIP & ICAAP Funding Awarded 

 
 

INTERSECTION IMPROVEMENTS PROJECT COST 
US 6 & ALICE’S RD INTERSECTION IMPROVEMENTS 

 
 

Note: Improvements Cost Opinion per Iowa DOT US 6 Corridor Study
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PROPOSED PROJECT SCHEDULE 
US 6 & ALICE’S RD INTERSECTION IMPROVEMENTS 

WAUKEE, IA 
 
 
August 2016    TSIP Application 
 
December 2016   ICAAP Application 
 
December 2016 - February 2017 Iowa DOT Approval TSIP/ICAAP 
 
February - March 2017  U-STEP Funding Request Funding Agreements 
 
February – November 2017 Project Engineering & Plan Development 
 
January 2018    Project Letting 
 
February – December 2018  Project Construction to Substantial Completion 
 
 

LOCATON MAP 
 
 

 
 

Intersection 
Project 

Location 
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Photo 1: Alice’s Rd at US 6 Looking North during PM Peak Hour 

 

 
Photo 2: Alice’s Rd South of US 6 Looking North during PM Peak Hour 
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Photo 3: US 6 at Alice’s Rd Looking East during PM Peak Hour 

 

 
Photo 4: US 6 at Alice’s Rd Looking West during PM Peak Hour 

 



G/H 

 
US 6 /Alice’s Rd Improvements TSIP Application          
C:\snyder\pw_data\maperington\d0105603\TSIP Hick-Alice.doc  August 2016 

 



I 

 
US 6 /Alice’s Rd Improvements TSIP Application          
C:\snyder\pw_data\maperington\d0105603\TSIP Hick-Alice.doc  August 2016 



I 

 
US 6 /Alice’s Rd Improvements TSIP Application          
C:\snyder\pw_data\maperington\d0105603\TSIP Hick-Alice.doc  August 2016 



I 

 
US 6 /Alice’s Rd Improvements TSIP Application          
C:\snyder\pw_data\maperington\d0105603\TSIP Hick-Alice.doc  August 2016 



J 

 
US 6 /Alice’s Rd Improvements TSIP Application          
C:\snyder\pw_data\maperington\d0105603\TSIP Hick-Alice.doc  August 2016 

 



J 

 
US 6 /Alice’s Rd Improvements TSIP Application          
C:\snyder\pw_data\maperington\d0105603\TSIP Hick-Alice.doc  August 2016 



K 

 
US 6 /Alice’s Rd Improvements TSIP Application          
C:\snyder\pw_data\maperington\d0105603\TSIP Hick-Alice.doc  August 2016 

 



K 

 
US 6 /Alice’s Rd Improvements TSIP Application          
C:\snyder\pw_data\maperington\d0105603\TSIP Hick-Alice.doc  August 2016 

 



K 

 
US 6 /Alice’s Rd Improvements TSIP Application          
C:\snyder\pw_data\maperington\d0105603\TSIP Hick-Alice.doc  August 2016 

 



K 

 
US 6 /Alice’s Rd Improvements TSIP Application          
C:\snyder\pw_data\maperington\d0105603\TSIP Hick-Alice.doc  August 2016 

 



L 

 
US 6 /Alice’s Rd Improvements TSIP Application          
C:\snyder\pw_data\maperington\d0105603\TSIP Hick-Alice.doc  August 2016 

BENEFIT/COST ANALYSIS 
US 6 & ALICE’S RD INTERSECTION IMPROVEMENTS 

WAUKEE, IA 
 
 

The Benefit/Cost Calculations were based on Iowa DOT Office of Traffic and Safety 
recommendations.  The crash reduction factor (CRF) was based on review of the Crash Modification 
Factors Clearinghouse website published by the Federal Highway Administration.  The following lists 
the assumptions made in the benefit/cost analysis.   
 

 Service Life – 15 years for added lanes & upgrading signal 
 Crash Reduction Factor: 24% represents combination of addition of lanes and change of 

traffic signal phasing from protected/permissive to protected only on Alice’s Road 
o Addition of lanes from 4 to 6 had CRF ranging from 15 to 34% including CMFs 

of 7924, 7929, 7934, 7935, 7937, 7938 
o Change left turn phasing to protected only CMF 4577 

 Traffic Growth - Due to continued development in the area, overall population increase 
in Waukee, and adopted traffic projection models from the Des Moines MPO, a growth 
rate of 2% per year was assumed over the service life of the improvements. 
 

Project safety cost was determined by correlating the item’s cost as a direct relationship that the item 
would have on crash reductions.  So as following the CRF’s, the addition of lanes on US 6 would have 
a safety cost portion of 20% of the total cost of the item.  Items directly related to roadway widening 
would be associated with a safety cost of 20%.   Items that have a direct safety benefit have a higher 
safety cost portion of the total item cost than that of roadway widening.  However, the entire cost is not 
directly associated with safety due to those items are already in place but will need to be reconstructed 
due to the widening.  The breakdown of safety cost portion of items included in the “Safety Portion” 
and “estimated Safety Cost” columns of the project cost table in Section C.   
 
The estimated total project cost is $3,350,000 with $695,000 cost of safety benefits.  The resulting 
benefit/cost ratio of safety improvements costs is 2.75:1. Thus the City is requesting $500,000 in TSIP 
funding assistance for this project. 
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Rev. 6/16 

 
Application for TRAFFIC SAFETY FUNDS 

 
GENERAL INFORMATION DATE: 08-12-2016 
  
Location / Title of Project Grandview/University Intersection Roundabout  

Applicant  City of Dubuque  

Contact Person Bob Schiesl Title Assistant City Engineer 

Complete Mailing Address  50 West 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)       

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 Safety Cost      $ 964,842 

 Total Project Cost $ 964,842 

 
 
Safety Funds Requested      $ 500,000 

 
 
Does this project appear on a Safety Improvement Candidate List or is there a safety 
study recommendation for this project?  Yes – Explain _East-West corridor 
Study________________  
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A.  Resolution

Resolution from Dubuque City Council
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B.  Narrative

Purpose

The City of Dubuque seeks to provide safe and efficient transportation within the City.   With 
this project, the City is proposing to address one of its primary safety concerns by constructing a 
roundabout at the intersection of North Grandview Avenue, and University Ave. 

Existing Conditions

The project location is a four-legged all-way stop-controlled intersection near the center of the 
City of Dubuque.  Area surrounding the intersection is primarily commercial with some resi-
dential nearby.   Allison-Henderson Park is located on the north east corner of the intersection. 
Currently this intersection is a four-way stop and has operational delays during peak travel times. 
Grandview Avenue is a minor arterial that runs north-south and has an AADT of 5,800 - 6,600 
near the project site. University Avenue is a minor arterial that runs east-west and has an AADT 
of 6,000 - 7,200 near the project site. The intersection has high pedestrian traffic due to the nearby 
park.

Improvements for the Grandview/University intersection were identified in the 2009 East-West 
Corridor Connectivity Study. The purpose of this study was to analyze east-west traffic flow in 
the City and identify corridor improvements or modifications needed to support growing traffic 
demands. The U.S. Highway 20 corridor in Dubuque is the primary east-west route in the City. 
Future traffic projections indicate that U.S. 20 alone will not provide sufficient capacity for east-
west travel in the City. Capacity along alternate east-west corridors will need to be improved to 
provide connectivity between the western growth areas and the downtown. Corridors evaluated 
in the study include:

•	 Asbury	Road
•	 Pennsylvania	Avenue
•	 University	Avenue
•	 Loras	Boulevard
•	 Fremont	Avenue
•	 Kaufmann	Avenue
•	 32nd	Street
•	 North	Cascade	Road

For more information on the East-West Corridor Connectivity Study please visit: http://www.
cityofdubuque.org/DocumentCenter/Home/View/1879

Project Concept

The East Corridor Connectivity Study recommended removing all on-street parking within 200 
feet of the intersection, adding left-turn lanes on all four intersection approaches, and installing 
traffic signals at the Grandview/University intersection.  However, the City has elected to install a 
roundabout at the intersection instead of signalization.  The City feels that the roundabout design 
will be safer and have less delay than a signalized intersection. 

The City’s consulting engineer produced a conceptual roundabout design to minimize the impact 
to adjacent property owners (Attachment G). The roundabout concept was designed to accom-
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modate traffic, provide adequate sight distance, and provide natural vehicle paths.

The roundabout will improve vehicular safety by reducing conflict points and encouraging ve-
hicles to pass through the intersection and speeds slower than in a traditional intersection.  The 
slower speeds and directional circulation offer safety benefits including less severe crashes.  Right-
angle crashes are eliminated and the crashes that do occur are sideswipes that result in fewer fatal-
ities and serious injuries.  Additionally, the slower speeds and single direction circulation make it 
easier for younger and elderly drivers to enter the traffic stream and appropriately judge adequate 
gapes in the circulating traffic.  

Not only will the roundabout improve safety for drivers, but it will also improve safety for pedes-
trian and bicycle traffic.    The current configuration of the intersection requires pedestrians to 
cross several lanes to get across the street creating a dangerous situation.  The roundabout design 
will	use	divider	islands	to	reduce	the	crossing	distance	and	improve	safety	for	pedestrians.		Bicy-
clists can dismount and cross as pedestrians or enter the roundabout as non-motorized vehicles.  

The City of Dubuque is seeking $500,000 from Traffic Safety Improvement Funds.  With secured 
funding, the City anticipates that the projected could begin in April 2017, with completion in 
November 2018.

Project Justification

The safety challenges presented by the Grandview Ave/University Ave intersection have proved to 
be very costly for the community.  Accident reports provided by the Iowa DOT shows there have 
been 30 crashes at the intersection between 2011 and 2015.  The accidents resulted in three minor 
injuries,	five	possible	injuries,	and	$222,000	in	property	damage.		The	Benefit/Cost	Safety	Analy-
sis	(Section	K)	estimates	the	total	loss	resulting	from	the	crashes	at	$592,000.		With	a	projected	
annual traffic increase of 2%, the cost of future crashes at this intersection is expected to increase.  

B.  Narrative
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C.  Itemized Breakdown of All Costs

Project Name:

CIP Funding Amount:

Project Completion Date:

Division 21 - Earthwork, Subgrade, and Subbases

1 2102-0425070Division 21 - Earthwork, Subgrade, and SubbasesSpecial Backfill (T) ` 700.00 TON 21.16$              14,812.00$             
2 2102-2710070Division 21 - Earthwork, Subgrade, and SubbasesExcavation  Cl 10, Rdwy & Borrow 1715.00 CY 18.35$              31,470.25$             
3 2105-8425005Division 21 - Earthwork, Subgrade, and SubbasesTopsoil  Furnish & Spread 135.00 CY 40.00$              5,400.00$                
4 2111-8174100Division 21 - Earthwork, Subgrade, and SubbasesGranular Subbase 550.00 TON 19.00$              10,450.00$             
5 2115-0100000Division 21 - Earthwork, Subgrade, and SubbasesModified Subbase 330.00 TON 22.75$              7,507.50$                

Sub Total 69,639.75$          
Division 22 - Base Courses

6 2210-0475290Division 22 - Base CoursesBase  Macadam Stone 2705.00 TON 17.00$              45,985.00$             
7 2213-6745500Division 22 - Base CoursesRmvl Of Curb 0.40 STA 1,500.00$         600.00$                   

Sub Total 46,585.00$          
Division 23 - Surface Courses

8 2301-1033090Division 23 - Surface CoursesStd. / Slip PCC Cl.  C  Cl.  3 - 9 In. (Doweled) 3060.00 SY 60.00$              183,600.00$           
9 2303-0000100Division 23 - Surface CoursesHMA, Comm Mix (Includes Asphalt Binder), As Per Plan 70.00 TON 120.00$            8,400.00$                

Sub Total 192,000.00$        
Division 24 - Structures

10 2401-6745765Division 24 - StructuresRmvl Of Light Poles 2.00 EACH 800.00$            1,600.00$                
11 2401-6745910Division 24 - StructuresRmvl Of Sign 8.00 EACH 100.00$            800.00$                   
12 2435-0600010Division 24 - StructuresManhole Adjustment, Minor 2.00 EACH 870.00$            1,740.00$                

Sub Total 4,140.00$            
Division 25 - Miscellaneous Construction

13 2502-8212306Division 25 - Miscellaneous ConstructionSubdrain  Std  Perforated  6 In, As Per Plan 450.00 LF 13.00$              5,850.00$                
14 2502-8212406Division 25 - Miscellaneous ConstructionSubdrain  Std  Non-Perforated  6 In As Per Plan 170.00 LF 40.00$              6,800.00$                
15 2510-6745850Division 25 - Miscellaneous ConstructionRemoval Of Pavement 3625.00 SY 10.00$              36,250.00$             
16 2511-6745900Division 25 - Miscellaneous ConstructionRmvl Of Sidewalk 340.00 SY 10.00$              3,400.00$                
17 2511-7526004Division 25 - Miscellaneous ConstructionSidewalk  PCC  4 In 240.00 SY 42.00$              10,080.00$             
18 2511-7526006Division 25 - Miscellaneous ConstructionSidewalk  PCC  6 In 80.00 SY 55.00$              4,400.00$                
19 2511-7528101Division 25 - Miscellaneous ConstructionDetectable Warnings 152.00 SF 45.00$              6,840.00$                
20 2512-1725256Division 25 - Miscellaneous ConstructionCurb+Gutter  PCC 2.5' 40.00 LF 32.00$              1,280.00$                
21 2515-2475006Division 25 - Miscellaneous ConstructionDrives  PCC  6 In 125.00 SY 56.25$              7,031.25$                
22 2515-6745600Division 25 - Miscellaneous ConstructionRemoval Of Paved Driveway 170.00 SY 13.00$              2,210.00$                
23 2524-9265010 Division 25 - Miscellaneous ConstructionPosts, Steel, As Per Plan                                      40.00 EACH 308.00$            12,320.00$             
24 2524-9325001Division 25 - Miscellaneous ConstructionType A Signs  Alum 265.00 SF 27.00$              7,155.00$                
25 2527-9263109Division 25 - Miscellaneous ConstructionPainted Pavement Marking Waterborne Or Solvent                                      16.00 STA 60.00$              960.00$                   
26 2527-9263117Division 25 - Miscellaneous ConstructionPainted Pavement Markings, Durable 30.56 STA 275.00$            8,404.00$                
27 2527-9263131Division 25 - Miscellaneous ConstructionWet Retroreflective Removable Tape Markings 34.00 STA 160.00$            5,440.00$                
28 2527-9263143Division 25 - Miscellaneous ConstructionPainted Symbols And Legends, Durable 5.00 EACH 450.00$            2,250.00$                
29 2528-8445110Division 25 - Miscellaneous ConstructionTraffic Control 1.00 LS 25,000.00$       25,000.00$             
30 2528-8445113Division 25 - Miscellaneous ConstructionFlaggers 46.00 EACH 500.00$            23,000.00$             
31 2533-4980005Division 25 - Miscellaneous ConstructionMobilization 1.00 LS 40,000.00$       40,000.00$             
32 2599-9999018Division 25 - Miscellaneous ConstructionStd/S-F PCC Pav't, CL C CL 3, 9" (Color Brick Red) 255.00 SY 110.00$            28,050.00$             
33 2599-9999018Division 25 - Miscellaneous ConstructionMedian, PCC, 9" (Color Brick Red) 45.00 SY 110.00$            4,950.00$                
34 2599-9999018Division 25 - Miscellaneous ConstructionSidewalk, PCC, 6" (Color Brick Red) 25.00 SY 90.00$              2,250.00$                
35 2599-9999014Division 25 - Miscellaneous ConstructionPurington Paver With Concrete Base 865.00 SF 15.00$              12,975.00$             
36 2599-9999014Division 25 - Miscellaneous ConstructionPurington Paver With Plastic Edge Restraints 305.00 SF 10.00$              3,050.00$                
37 2599-999902Division 25 - Miscellaneous ConstructionIncentive Payment 1.00 CDAY 1,000.00$         1,000.00$                

Sub Total 260,945.25$        

City of Dubuque, Iowa

Construction Cost Estimate

Date: 12-Aug-16

Intersection of University Avenue and 
North Grandview Avenue

 

LINE 
NO.

REFERENCE 
NUMBER

DESCRIPTION
PLAN 

QUANTITY
UNIT UNIT PRICE TOTAL PRICE
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Division 26 - Roadside Development

38 2601-2639010Division 26 - Roadside DevelopmentSodding 76.90 SQ 65.00$              4,998.50$                
39 2601-2643110Division 26 - Roadside DevelopmentWatering For Sod, Special Ditch Control Or Slope Protection 46.14 MGAL 60.00$              2,768.40$                
40 2602-0000312Division 26 - Roadside DevelopmentPerimeter And Slope Sediment Control Device, 12 In. Dia. 620.00 LF 5.00$                3,100.00$                
41 2602-0000350Division 26 - Roadside DevelopmentRemoval Of Perimeter And Slope Sediment Control Device 620.00 LF 2.50$                1,550.00$                

Sub Total 12,416.90$          
Division 5010 - Pipe and Fittings

42 5010-108-A-1Division 5010 - Pipe and FittingsWater Main, Trenched, DIP, 6" 440.00 LF 70.00$              30,800.00$             
43 5010-108-C-2Division 5010 - Pipe and FittingsFittings by Weight, DI 728.90 LBS 10.00$              7,289.00$                
44 5010-108-D-0Division 5010 - Pipe and FittingsWater Service Stub, Copper, 3/4" 36.00 LF 70.00$              2,520.00$                
45 5010-108-G-0Division 5010 - Pipe and FittingsWater Service Reconnection, Copper, 3/4", Inc New Tap 2.00 EA 800.00$            1,600.00$                

Sub Total 42,209.00$          
Division 5020 - Valves, Fire Hydrants, and Appurtenances

46 5020-108-A-0Division 5020 - Valves, Fire Hydrants, and AppurtenancesValve, Gate,6" 4.00 EA 1,400.00$         5,600.00$                
47 5020-108-C-0 Division 5020 - Valves, Fire Hydrants, and AppurtenancesFire Hydrant 1.00 EA 3,800.00$         3,800.00$                
48 5020-108-I-0Division 5020 - Valves, Fire Hydrants, and AppurtenancesDrinking Fountain 1.00 EA 12,000.00$       12,000.00$             
49 5020-108-J-0Division 5020 - Valves, Fire Hydrants, and AppurtenancesRemove and Salvage Fire Hydrant 1.00 EA 800.00$            800.00$                   

Sub Total 22,200.00$          
Division 8010 - Traffic Signals & Lighting

50 8010-108-B-1Division 8010 - Traffic Signals & LightingConduit, Seven Way Trenched 503.00 LF 12.00$              6,036.00$                
51 8010-108-B-1Division 8010 - Traffic Signals & LightingConduit, Seven Way Trenchless 628.00 LF 18.00$              11,304.00$             
52 8010-108-B-1Division 8010 - Traffic Signals & LightingConduit, Trenched, PVC, 2" 75.00 LF 8.00$                600.00$                   
53 8010-108-B-1Division 8010 - Traffic Signals & LightingConduit, Trenched or Trenchless, HDPE, 2 - 2" 600.00 LF 18.00$              10,800.00$             
54 8010-108-A.1Division 8010 - Traffic Signals & LightingHandhole, PC, Round 1.00 EA 1,050.00$         1,050.00$                
55 8010-108-F.1Division 8010 - Traffic Signals & LightingFiber Optic Vault Precast Concrete 1.00 EA 3,000.00$         3,000.00$                
56 8010-108-A.1Division 8010 - Traffic Signals & LightingHandhole, PC, Rectangular 1.00 EA 1,500.00$         1,500.00$                
57 8010-108-A.2Division 8010 - Traffic Signals & Lighting12" x 18" Quazite Hand Hole 8.00 EA 500.00$            4,000.00$                
58 8010-108-D.1Division 8010 - Traffic Signals & LightingStreet Light Precast Concrete Base, 2' Dia. x 7' 8.00 EA 5,000.00$         40,000.00$             
59 8010-108-C-0Division 8010 - Traffic Signals & Lighting3C #8 AWG Luminaire Wire 600.00 LF 2.95$                1,770.00$                
60 8010-108-C-0Division 8010 - Traffic Signals & Lighting#8 AWG XHHW Ground Green 600.00 LF 1.50$                900.00$                   
61 8010-108-C-0Division 8010 - Traffic Signals & LightingWiring and Cable - Tracer 600.00 LF 2.20$                1,320.00$                
62 8010-108-M-0Division 8010 - Traffic Signals & LightingStreet Light, Galvanized, 30' 8.00 EA 2,000.00$         16,000.00$             
63 8010-108-M-0Division 8010 - Traffic Signals & LightingTraffic LED Luminaire 8.00 EA 800.00$            6,400.00$                

Sub Total 104,680.00$        

754,815.90$        
10.00% 75,481.59$          
15.00% 124,544.62$        

10,000.00$          
964,842.11$        

TOTAL

CONTINGENCY

ENGINEERING

TOTAL CONSTRUCTION ESTIMATE

ROW Easements

C.  Itemized Breakdown of All Costs



8

D.  Time Schedule

DESCRIPTION  DATE

Grant Application August 2016

Notice of Funding December 2016

Approval of Agreement July 2017

Construction Plan Preparation September 2016 - April 2017

Plans Approval May 2017

Advertise	for	Bids	 October	2017

Open	Bid	and	Award	Contract	 November	2017

Notice to Proceed December 2017

Construction April 2018 - November 2018

Project Closeout  December 2018
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E.  Location Map
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F.  Pictures
Intersection	of	Grandview	Ave	and	University	Ave	Looking	North

Intersection	of	Grandview	Ave	and	University	Ave	Looking	West
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F.  Pictures
Intersection	of	Grandview	and	University	Looking	North

Intersection	of	Grandview	Ave	and	University	Ave	Looking	West
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G.  Plan View
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H.  Aerial Photograph

University Ave

University Ave
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I.  CMAT Summary of Crashes

Crash Detail Report

Report Version 1.3 Aug 2006

University Ave/ Grandview Ave N

2011625281 UNIVERSITY AVE

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Lost control

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: 25

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

04/06/2011 13:00

County:31 City:Dubuque

Unit 2

West

Turning left

Passenger car

24

Normal

Unit 3

0

0

0

0

0

Driver Gender: F F

Light Conditions:Daylight

Weather Conditions:Partly cloudy

Property Damage:$3500

Fixed Object:

Drug/Alc Involved:none indicated

Lost control none 0

not reported not reported 0

none none 0

2011630121 GRANDVIEW AVE N and UNIVERSITY AVE

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:Wet

Roadway Type:Intersection: Four-way intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: North

Veh Action: Turning left

Configuration: Sport utility vehicle

Driver Age: 43

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

05/13/2011 12:43

County:31 City:Dubuque

Unit 2

South

Essentially straight

Sport utility vehicle

30

Normal

Unit 3

0

0

0

0

0

Driver Gender: F F

Light Conditions:Daylight

Weather Conditions:Rain

Property Damage:$3000

Fixed Object:

Drug/Alc Involved:none indicated

FTY making left turn none 0

not reported not reported 0

none none 0

Crash Mapping Analysis Tool8/12/2016 1 15Page: of
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I.  CMAT Summary of Crashes

Crash Detail Report

Report Version 1.3 Aug 2006

University Ave/ Grandview Ave N

2011630127 GRANDVIEW AVE N and UNIVERSITY AVE

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY other

Manner of Crash:Broadside

Surface Conditions:Dry

Roadway Type:Intersection: Four-way intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: South

Veh Action: Essentially straight

Configuration: Sport utility vehicle

Driver Age: 65

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

05/13/2011 22:36

County:31 City:Dubuque

Unit 2

East

Essentially straight

Passenger car

20

Normal

Unit 3

0

0

0

0

0

Driver Gender: F F

Light Conditions:Dark - roadway lighted

Weather Conditions:Cloudy

Property Damage:$5500

Fixed Object:

Drug/Alc Involved:none indicated

FTY other none 0

not reported not reported 0

none none 0

2011633081 GRANDVIEW AVE N and UNIVERSITY AVE

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:unknown

Manner of Crash:Broadside

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: 21

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

06/03/2011 13:09

County:31 City:Dubuque

Unit 2

South

Essentially straight

Passenger car

27

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

unknown unknown 0

not reported not reported 0

none none 0

Crash Mapping Analysis Tool8/12/2016 2 15Page: of
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I.  CMAT Summary of Crashes

Crash Detail Report

Report Version 1.3 Aug 2006

University Ave/ Grandview Ave N

2011644327 GRANDVIEW AVE N and UNIVERSITY AVE

Severity:Poss/Unk

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:1

Unknown Injuries:0

Major Cause:FTY from stop 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: 40

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

08/24/2011 15:01

County:31 City:Dubuque

Unit 2

South

Essentially straight

Sport utility vehicle

36

Normal

Unit 3

0

0

0

0

0

Driver Gender: F F

Light Conditions:Daylight

Weather Conditions:Clear

Property Damage:$2200

Fixed Object:

Drug/Alc Involved:none indicated

FTY from stop sign none 0

not reported not reported 0

none none 0

2011661941 GRANDVIEW AVE N and UNIVERSITY AVE

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: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: 33

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

12/02/2011 17:31

County:31 City:Dubuque

Unit 2

North

Essentially straight

Sport utility vehicle

54

Normal

Unit 3

0

0

0

0

0

Driver Gender: F M

Light Conditions:Dark - roadway lighted

Weather Conditions:Cloudy

Property Damage:$4500

Fixed Object:

Drug/Alc Involved:none indicated

Ran stop sign none 0

not reported not reported 0

none none 0

Crash Mapping Analysis Tool8/12/2016 3 15Page: of
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Crash Detail Report

Report Version 1.3 Aug 2006

University Ave/ Grandview Ave N

2012671875 GRANDVIEW AVE N and UNIVERSITY AVE

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Lost control

Manner of Crash:Rear-end

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: 16

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

02/09/2012 14:30

County:31 City:Dubuque

Unit 2

South

Slowing/stopping

4-tire light truck

16

Normal

Unit 3

0

0

0

0

0

Driver Gender: F M

Light Conditions:Daylight

Weather Conditions:Cloudy

Property Damage:$1600

Fixed Object:

Drug/Alc Involved:none indicated

Lost control none 0

not reported not reported 0

none none 0

2012674244 GRANDVIEW AVE N and UNIVERSITY AVE

Severity:Minor

Fatalities:0

Major Injuries:0

Minor Injuries:1

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY from stop sign

Manner of Crash:Broadside

Surface Conditions:Wet

Roadway Type:Intersection: Four-way intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: East

Veh Action: Essentially straight

Configuration: Passenger car

Driver Age: 21

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

02/23/2012 17:41

County:31 City:Dubuque

Unit 2

South

Essentially straight

Sport utility vehicle

41

Normal

Unit 3

0

0

0

0

0

Driver Gender: M F

Light Conditions:Dark - roadway not lighted

Weather Conditions:Snow

Property Damage:$11000

Fixed Object:

Drug/Alc Involved:none indicated

FTY from stop sign none 0

not reported not reported 0

none none 0

Crash Mapping Analysis Tool8/12/2016 4 15Page: of
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Crash Detail Report

Report Version 1.3 Aug 2006

University Ave/ Grandview Ave N

2012691934 GRANDVIEW AVE N and UNIVERSITY AVE

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Ran stop 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: 28

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

06/26/2012 16:31

County:31 City:Dubuque

Unit 2

North

Essentially straight

Sport utility vehicle

41

Normal

Unit 3

0

0

0

0

0

Driver Gender: F M

Light Conditions:Daylight

Weather Conditions:Clear

Property Damage:$2000

Fixed Object:

Drug/Alc Involved:none indicated

Ran stop sign none 0

not reported not reported 0

none none 0

2012694999 GRANDVIEW AVE N and UNIVERSITY AVE

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Ran stop 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: Passenger car

Driver Age: 20

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

07/16/2012 19:02

County:31 City:Dubuque

Unit 2

South

Essentially straight

4-tire light truck

43

Normal

Unit 3

0

0

0

0

0

Driver Gender: M F

Light Conditions:Daylight

Weather Conditions:Clear

Property Damage:$4000

Fixed Object:

Drug/Alc Involved:none indicated

Ran stop sign none 0

not reported not reported 0

none none 0

Crash Mapping Analysis Tool8/12/2016 5 15Page: of
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Crash Detail Report

Report Version 1.3 Aug 2006

University Ave/ Grandview Ave N

2013721544 GRANDVIEW AVE N and UNIVERSITY AVE

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Ran stop sign

Manner of Crash:Broadside

Surface Conditions:Wet

Roadway Type:Intersection: Four-way intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: West

Veh Action: Essentially straight

Configuration: Van or mini-van

Driver Age: 50

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

01/09/2013 14:57

County:31 City:Dubuque

Unit 2

North

Essentially straight

Sport utility vehicle

70

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

Ran stop sign none 0

not reported not reported 0

none none 0

2013730488 GRANDVIEW AVE N and UNIVERSITY AVE

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:Angle, oncoming left turn

Surface Conditions:Dry

Roadway Type:Intersection: Four-way intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: North

Veh Action: Turning left

Configuration: Passenger car

Driver Age: 71

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

03/15/2013 07:30

County:31 City:Dubuque

Unit 2

South

Essentially straight

Passenger car

35

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 from stop sign none 0

FTY making left turn not reported 0

none none 0

Crash Mapping Analysis Tool8/12/2016 6 15Page: of
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Crash Detail Report

Report Version 1.3 Aug 2006

University Ave/ Grandview Ave N

2013734745 GRANDVIEW AVE N and UNIVERSITY AVE

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Ran stop 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: Passenger car

Driver Age: 72

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

04/13/2013 10:31

County:31 City:Dubuque

Unit 2

South

Essentially straight

Passenger car

71

Normal

Unit 3

0

0

0

0

0

Driver Gender: F F

Light Conditions:Daylight

Weather Conditions:Partly cloudy

Property Damage:$7000

Fixed Object:

Drug/Alc Involved:none indicated

Ran stop sign none 0

not reported not reported 0

none none 0

2013737354 GRANDVIEW AVE N and UNIVERSITY AVE

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:Wet

Roadway Type:Intersection: Four-way intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: East

Veh Action: Essentially straight

Configuration: Passenger car

Driver Age: 23

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

05/02/2013 17:35

County:31 City:Dubuque

Unit 2

South

Essentially straight

Van or mini-van

19

Normal

Unit 3

0

0

0

0

0

Driver Gender: F M

Light Conditions:Daylight

Weather Conditions:Mist

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

University Ave/ Grandview Ave N

2013750698 GRANDVIEW AVE N and UNIVERSITY AVE

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Made improper turn

Manner of Crash:Angle, oncoming left turn

Surface Conditions:Dry

Roadway Type:Non-intersection: No special feature

Number of Vehicles:2

Unit 1

Init Trav Dir: North

Veh Action: Turning left

Configuration: Passenger car

Driver Age: 80

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

07/29/2013 10:48

County:31 City:Dubuque

Unit 2

East

Essentially straight

Passenger car

38

Normal

Unit 3

0

0

0

0

0

Driver Gender: F M

Light Conditions:Daylight

Weather Conditions:Clear

Property Damage:$4500

Fixed Object:

Drug/Alc Involved:none indicated

Made improper turn none 0

not reported not reported 0

none none 0

2013754224 GRANDVIEW AVE N and UNIVERSITY AVE

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Ran stop 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: Passenger car

Driver Age: 86

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

08/09/2013 14:30

County:31 City:Dubuque

Unit 2

North

Turning left

Other bus: >15 seats

71

Normal

Unit 3

0

0

0

0

0

Driver Gender: M M

Light Conditions:Daylight

Weather Conditions:Partly cloudy

Property Damage:$1600

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

University Ave/ Grandview Ave N

2013776198 GRANDVIEW AVE N and UNIVERSITY AVE

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Ran stop sign

Manner of Crash:Broadside

Surface Conditions:Wet

Roadway Type:Intersection: Four-way intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: East

Veh Action: Essentially straight

Configuration: Passenger car

Driver Age: 26

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

12/28/2013 06:33

County:31 City:Dubuque

Unit 2

South

Essentially straight

Sport utility vehicle

52

Normal

Unit 3

0

0

0

0

0

Driver Gender: NR M

Light Conditions:Dark - roadway lighted

Weather Conditions:Clear

Property Damage:$7000

Fixed Object:

Drug/Alc Involved:none indicated

Ran stop sign none 0

not reported not reported 0

none none 0

2014787063 GRANDVIEW AVE N and UNIVERSITY AVE

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:Dry

Roadway Type:Intersection: Four-way intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: East

Veh Action: Essentially straight

Configuration: 4-tire light truck

Driver Age: 70

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

02/19/2014 13:12

County:31 City:Dubuque

Unit 2

South

Essentially straight

Passenger car

76

Normal

Unit 3

0

0

0

0

0

Driver Gender: NR F

Light Conditions:Daylight

Weather Conditions:Clear

Property Damage:$6500

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

University Ave/ Grandview Ave N

2014787320 GRANDVIEW AVE N and UNIVERSITY AVE

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Lost control

Manner of Crash:Rear-end

Surface Conditions:Dry

Roadway Type:Intersection: Four-way intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: North

Veh Action: Essentially straight

Configuration: Passenger car

Driver Age: 73

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

02/21/2014 15:35

County:31 City:Dubuque

Unit 2

North

Stopped for sign/signal

School bus: >15 seats

59

Normal

Unit 3

0

0

0

0

0

Driver Gender: M M

Light Conditions:Daylight

Weather Conditions:Clear

Property Damage:$6350

Fixed Object:

Drug/Alc Involved:none indicated

Lost control none 0

not reported not reported 0

none none 0

2014788705 GRANDVIEW AVE N and UNIVERSITY AVE

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Lost control

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: 19

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

02/28/2014 13:21

County:31 City:Dubuque

Unit 2

West

Essentially straight

Passenger car

56

Normal

Unit 3

0

0

0

0

0

Driver Gender: F M

Light Conditions:Daylight

Weather Conditions:Cloudy

Property Damage:$5000

Fixed Object:

Drug/Alc Involved:none indicated

Lost control none 0

not reported not reported 0

none none 0
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Crash Detail Report

Report Version 1.3 Aug 2006

University Ave/ Grandview Ave N

2014806112 GRANDVIEW AVE N AND UNIVERSITY AVE MEASURING 1843 FEET
NORTHWEST FROM PARKWAY ST

Severity:Poss/Unk

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:1

Unknown Injuries:0

Major Cause:Lost control

Manner of Crash:Rear-end

Surface Conditions:Dry

Roadway Type:Intersection: Four-way intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: East

Veh Action: Essentially straight

Configuration: Passenger car

Driver Age: 57

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

06/24/2014 12:52

County:31 City:Dubuque

Unit 2

East

Stopped for sign/signal

Passenger car

35

Normal

Unit 3

0

0

0

0

0

Driver Gender: F F

Light Conditions:Daylight

Weather Conditions:Clear

Property Damage:$50

Fixed Object:

Drug/Alc Involved:none indicated

Lost control none 0

not reported not reported 0

none none 0

2014816763 GRANDVIEW AVE N AND UNIVERSITY AVE

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: Four-way intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: East

Veh Action: Essentially straight

Configuration: Van or mini-van

Driver Age: 47

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

08/18/2014 10:55

County:31 City:Dubuque

Unit 2

South

Essentially straight

Passenger car

64

Normal

Unit 3

0

0

0

0

0

Driver Gender: F F

Light Conditions:Daylight

Weather Conditions:Cloudy

Property Damage:$3700

Fixed Object:

Drug/Alc Involved:none indicated

FTY from 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

University Ave/ Grandview Ave N

2014823627 GRANDVIEW AVE N AND UNIVERSITY AVE

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Ran stop 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: Passenger car

Driver Age: 31

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

10/24/2014 19:21

County:31 City:Dubuque

Unit 2

South

Essentially straight

Sport utility vehicle

62

Normal

Unit 3

0

0

0

0

0

Driver Gender: F F

Light Conditions:Dark - roadway lighted

Weather Conditions:Clear

Property Damage:$4000

Fixed Object:

Drug/Alc Involved:none indicated

Ran stop sign none 0

not reported not reported 0

none none 0

2014826559 GRANDVIEW AVE N AND UNIVERSITY AVE

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Ran stop sign

Manner of Crash:Sideswipe, same direction

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: 66

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

11/08/2014 12:14

County:31 City:Dubuque

Unit 2

East

Turning right

Passenger car

27

Normal

Unit 3

0

0

0

0

0

Driver Gender: NR M

Light Conditions:Daylight

Weather Conditions:Partly cloudy

Property Damage:$13000

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

University Ave/ Grandview Ave N

2014827067 GRANDVIEW AVE N AND UNIVERSITY AVE

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: Four-way intersection

Number of Vehicles:2

Unit 1

Init Trav Dir: North

Veh Action: Essentially straight

Configuration: 4-tire light truck

Driver Age: 18

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

11/12/2014 17:41

County:31 City:Dubuque

Unit 2

East

Essentially straight

Passenger car

19

Normal

Unit 3

0

0

0

0

0

Driver Gender: M F

Light Conditions:Dark - roadway lighted

Weather Conditions:Clear

Property Damage:$2500

Fixed Object:

Drug/Alc Involved:none indicated

FTY from stop sign none 0

not reported not reported 0

none none 0

2014836395 GRANDVIEW AVE N

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Lost control

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: 20

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

12/30/2014 17:35

County:31 City:Dubuque

Unit 2

West

Slowing/stopping

Passenger car

25

Normal

Unit 3

0

0

0

0

0

Driver Gender: M F

Light Conditions:Dark - roadway lighted

Weather Conditions:Partly cloudy

Property Damage:$3500

Fixed Object:

Drug/Alc Involved:none indicated

Lost control none 0

not reported not reported 0

none none 0
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Crash Detail Report

Report Version 1.3 Aug 2006

University Ave/ Grandview Ave N

2015849401 GRANDVIEW AVE N AND UNIVERSITY AVE

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Ran stop sign

Manner of Crash:Broadside

Surface Conditions:Wet

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: 27

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

03/09/2015 09:56

County:31 City:Dubuque

Unit 2

North

Essentially straight

Passenger car

22

Normal

Unit 3

0

0

0

0

0

Driver Gender: F F

Light Conditions:Daylight

Weather Conditions:Clear

Property Damage:$1500

Fixed Object:

Drug/Alc Involved:none indicated

Ran stop sign none 0

not reported not reported 0

none none 0

2015855774 GRANDVIEW AVE N AND UNIVERSITY AVE

Severity:Minor

Fatalities:0

Major Injuries:0

Minor Injuries:1

Possible Injuries:0

Unknown Injuries:0

Major Cause:FTY from stop 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: 4-tire light truck

Driver Age: 67

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

04/23/2015 15:59

County:31 City:Dubuque

Unit 2

South

Essentially straight

4-tire light truck

26

Normal

Unit 3

0

0

0

0

0

Driver Gender: M NR

Light Conditions:Daylight

Weather Conditions:Clear

Property Damage:$8500

Fixed Object:

Drug/Alc Involved:none indicated

FTY from 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

University Ave/ Grandview Ave N

2015859684 GRANDVIEW AVE N AND UNIVERSITY AVE

Severity:PDO

Fatalities:0

Major Injuries:0

Minor Injuries:0

Possible Injuries:0

Unknown Injuries:0

Major Cause:Ran stop sign

Manner of Crash:Broadside

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: 61

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

05/19/2015 15:31

County:31 City:Dubuque

Unit 2

South

Essentially straight

Passenger car

40

Normal

Unit 3

0

0

0

0

0

Driver Gender: F F

Light Conditions:Daylight

Weather Conditions:Clear

Property Damage:$5500

Fixed Object:

Drug/Alc Involved:none indicated

Ran stop sign none 0

not reported not reported 0

none none 0

2015867755 GRANDVIEW AVE N AND UNIVERSITY AVE

Severity:Minor

Fatalities:0

Major Injuries:0

Minor Injuries:1

Possible Injuries:0

Unknown Injuries:0

Major Cause:Other: No improper action

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: Passenger car

Driver Age: 76

Driver Cond:

Drivr Contr 1:

Drivr Contr 2:

Normal

07/09/2015 15:00

County:31 City:Dubuque

Unit 2

0

0

0

0

0

Unit 3

0

0

0

0

0

Driver Gender: F

Light Conditions:Daylight

Weather Conditions:Clear

Property Damage:$750

Fixed Object:

Drug/Alc Involved:none indicated

none 0 0

not reported 0 0

none 0 0
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J.  Traffic olume
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K.  Benefit/Cos
Intersection or Spot Benefit / Cost Safety Analysis Rev. 5/14

Iowa DOT Office of Traffic & Safety

County: Prepared by: Date Prepared: Aug 12, 2016

Intersection:

Improvement

Proposed Improvement(s):

500,000$    Estimated Improvement Cost, EC 30       Est. Improvement Life, years, Y

Other Annual Cost (after initial year), AC 72       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: 2013 Date of traffic count

Daily Entering Vehicles by Approach (or AADT / 2)

5,800 Current Annual Entering Veh., AEV = DEV * 365

7,200 6,000 veh / day, Final Year DEV, FDEV

6,600 MEV, Total Million Entering Veh. Over
   life of Project, TMEV

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

25,600        Current Daily Entering Vehicles, DEV

Crash Data

2011 First full year --> 2015 Last full year 5.0 years, Time Period, T

Additional months values as of May 2014

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

Major Injuries @ $325,000 -$                  

8 Injury Crashes 3 Minor Injuries @ $65,000 195,000$          

5 Possible Injuries @ $35,000 175,000$          
22 Property Damage Only (assumed cost per crash) $7,400 222,000$          

-OR-   enter all Property Costs of all crashes:
30 Total Crashes, TA Total $ Loss, LOSS 592,000$          

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

19,733$      Cost per Crash, AVC = LOSS / TA   CR = TA x 10^6 / (DEV x 365 x T)
243.4          Total Expected Crashes, TECR = CR x TMEV Present Value of Avoided
4.32            Crashes Avoided First Year AAR = AA x CRF / 100   Crashes, BENEFIT

85,248$      Crash Costs Avoided in First Year, AAR x AVC
175.3          Total Avoided Crashes, TECR x CRF/ 100

Benefit / Cost Ratio

Benefit : Cost  = $1,881,949 : = 3.76  : 1

1,881,949$  

$500,000

0.64             

9,344,000      

379.07           

Iowa Department of Transportation

46,371           

Construct Roundabout

Grandview and University Ave

Dubuque Chandra Ravada

500,000$         
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 Section B.  

Hamilton County Engineer 
2300 Superior Street, Suite 4   
Webster City, Iowa 50595-3197 

Phone:  515-832-9520     Fax:  515-832-9525 

Danny R. Waid, P.E. 
dwaid@hamiltoncounty.org 

 
Nicole Stinn, P.E., Assistant Engineer- nstinn@hamiltoncounty.org                   Kurt Maxon, Technician - kmaxon@hamiltoncounty.org 
Colleen Hansen, Office Manager - chansen@hamiltoncounty.org                  Arnold Smith, Technician - asmith@hamiltoncounty.org 
 

 

B. Narrative of Project 
 
We are applying for the Traffic Safety Improvement Program funding for the reconstruction of the intersection of county 
roads D46 (280th Street) and R27 (Tunnel Mill Road).  This reconstruction will be performed in conjunction with the 
resurfacing of R27.   
 
Currently, R27 and D46/280th Street meet at 90 degree angles to form a basic intersection.  Stop signs are located on 280th 
Street, so traffic on R27 does not stop.  The north and west legs of this intersection are the tangents of a 636.6ft radius 
curve on D46.  There is a stop sign placed on each leg where the tangent intersects with the curve.  At the north leg, D46 
acts as the thru route.  Please see the diagrams on the following page of the intersection complex.  The speed limits for 
R27 and D46 at this location are 55mph and 40mph (recommended curve speed). 
 
Current traffic counts and patterns indicate R27 should be the obvious thru route at all points within the intersection complex.  
R27 is paved and currently carries 600vpd north of the intersection and 330vpd south of the intersection. D46 to the west 
of the intersection is paved carries 180vpd.   280th Street to the east of the intersection has granular surfacing and carries 
60-90vpd.  (However, the traffic volume on 280th Street has a strong potential to increase due to an impending new crossing 
the county hopes to construct over the Boone River just to the east.  This new crossing replace a weight-limited bridge that 
currently prohibits the connection of D46 with IA17.) 
 
The safety funds will be used to remove the existing curve on D46 and to convert this intersection into a basic 90 degree 
two-way stop-controlled intersection.  R27 will be treated as the major route and will function as a thru route.  D46/280th 
Street will be treated as the inferior route and will be required to stop. 
 
We feel that the following safety concerns justify this reconstruction. 

1) Number of stop situations – There are currently three stop intersections within 350-400ft of each other in this 
intersection complex.   Each stop situation inherently creates more opportunities for crashes.  The reconstruction 
of this intersection would reduce the number of intersections and greatly simplify the situation.  This intersection is 
ranked in the top 15% by risk factor points in the county’s Local Road Safety Plan. 

2) Sight distance – Currently, if corn is planted in the field in the northwest corner of the intersection, it is difficult for 
southbound traffic on R27 to see northbound traffic traveling on the D46 curve.  The southbound traffic must cross 
over the northbound lane if they wish to continue travelling south on R27.  If southbound traffic were to collide with 
a vehicle travelling north along the curve, the resulting crash would likely be a broadside/t-bone type crash with very 
high potential for an injury or fatality.  Improving the sight distance within the sight triangle is a countermeasure 
considered to have been proven effective by the FHWA. 

3) Driver confusion – For the above situation, it is difficult for drivers to realize who has the right-of-way.  Is it the 
person continuing straight south on R27 or the person heading north around the curve? 

4) Geometry (Skew) – Currently, the tangent legs intersect the curve at approximately 25° angles.  Many studies have 
shown that deviations in skew from 90° results in a higher crash rate.  Improving the horizontal intersection 
alignment/skew is a countermeasure which is considered to have been proven effective by the FHWA. 

5) Geometry (Curve radius) – The current curve has a 636.6ft radius and has a posted recommended speed limit of 
40mph.  In the county’s Local Road Safety Plan, the highest risk points for curves are assigned to those curves with 
a radius less than 1,000ft because analysis showed more crashes associated with curves comprised of smaller 
radii.  Modifying the horizontal geometry is a countermeasure which is considered to have been proven effective by 
the FHWA. 

6) Clear zone – Currently, the shoulders on the curve are only about 3ft wide, and the foreslope on the east side of 
the curve carries about a 2.5:1 slope.  This critical slope falls within the recommended clear zone.  The hazard is 
compounded by cross-slope shoulder break difference created by the top edge of the superelevated curve.  The 
maximum current break is 9.5%.  The IDOT Design Manual recommends <8%. 



 Section B.  

 
Although there is a lack of severe crash history for this location, we do not believe that is an accurate reflection of the fact 
that this situation has significant potential to develop a crash history.  We believe there are a great number of risk factors 
that combine to create a situation with a high potential for severe crashes.  
 
 

 
 

 



 Sections C. & D. 

C.  Itemized Breakdown of Costs 

 
 
Total Project Cost Estimate

Safety Cost $175,000

Remaining Project Cost (Federal Aid - STP) $1,000,000

Remaining Project Cost (Farm-to-Market) $250,000

Total Project Cost $1,425,000

 
 
 
 
 
 
 
 
 
 
 
 
D. Time Schedule 

 
• TSIP Application = August 2016 
• Anticipated Letting Date = December 2017 
• Construction = May-September 2018 (Approximate) 
• Anticipated Completion = September 2018 

 
 
 

Safety Project Cost Estimate

Item Code Item Quantity Units

Estimated 

Unit Cost Total Cost

2102-2710070 Excavation, Class 10, Rdwy & Brrw 12650 cy $6.50 $82,225.00

2121-7425020 Granular Shoulders, Type B 375 tons $32.00 $12,000.00

2123-7450000 Shoulder Construction, Earth 25 sta $190.00 $4,750.00

2210-0475105 Choke Stone Base 60 tons $25.00 $1,500.00

2210-0475290 Macadam Stone Base 165 tons $20.00 $3,300.00

2303-1031500 HMA, Standard Traffic, Base Coarse, 1/2" Mix 80 tons $42.00 $3,360.00

2303-1033500 HMA, Standard Traffic, Surface Coarse, 1/2" Mix 40 tons $40.00 $1,600.00

2303-1258283 Asphalt Binder, PG 58-28S, Standard Traffic 4.8 tons $425.00 $2,040.00

2503-0111012 Storm Sewer Gravity Main, Trenched, HDPE, 12" 215 lf $45.00 $9,675.00

2510-6745850 Removal of Pavement 5650 sy $6.50 $36,725.00

2533-4980005 Mobilization 1 lump $15,000.00 $15,000.00

$172,175.00
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E.  Map 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Section F. 
F.  Site Pictures 
 

Southbound view from R27 heading into curve (1) 
 

Southbound view from R27 heading into curve (2) 
 

Southbound view on R27 where D46 curve and R27 tangent intersect 
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Southbound/westbound view on D46 curve 
 

Westbound view from D46 curve where curve and 280th St./ D46 tangent intersect 
 

 Eastbound view from D46 heading into curve 
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Eastbound view from D46 where D46/280th Street tangent and curve intersect 
 

View from D46/280th Street after exiting curve 
 



Section F. 

View from D46/280th Street tangent looking at curve (1) 
 
 
 

View from D46/280th Street tangent looking at curve (2) 
 

Eastbound view from D46/280th Street tangent at four-way intersection with R27 
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View from 280th Street looking west/northwest at D46/280th Street tangent and curve 
 

Northbound view from R27 looking at intersection with curve 
 

Northbound view from R27 at intersection with curve



Section G. 

G. Plan View 
 

 
  



Section H. 
H. Aerial Photograph 
 



Section I. 
I. SAVER CRASH SUMMARY (Last 10 years)

Fatal
Major 

Injury

Minor 

Injury

Possible/

Unknown 

Injury

Property 

Damage

Total 

Crashes
Fatalities

Major 

Injuries

Minor 

Injury

Possible 

Injury

Unknown 

Injury

Total  

Injuries

2013 0 0 1 0 0 1 1 1 $8,000 Intersection of D46/280TH ST

2014 0 0 0 1 1 2 1 1 $9,500

Intersection of Co Rd D46/280TH ST 

& Co Rd R27/TUNNEL MILL RD, 

Intersection of Co Rd R27/TUNNEL 

MILL RD & 280TH ST

2015 0 0 1 0 0 1 1 1 $13,000
Intersection of Co Rd D46/280TH ST 

& Co Rd R27/TUNNEL MILL RD

Total 0 0 2 1 1 4 2 1 4 $30,500

* This information is derived from the July 25, 2016 Iowa DOT crash database snapshot. It is considered preliminary and is subject to 

change.

`

Intersection of D56 and R27 

2006-*Preliminary 2016

 Crash Severity Total Injuries

Property 

Damage
Location



Sections J. & K. 

J. Recent Traffic Volumes 
 
 

 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
K.  Traffic Signal Information (Not Applicable) 
 
 
  



Section L. 

L.  Benefit/Cost Ratio 
 
Segment (Curve Only) 

 
The crash reduction factor is a cumulative factor based on individual factors of 67 (for flattening a 
horizontal curve) and 76 (for changing horizontal alignment).  Both factors originated from the CMF 
Clearinghouse.  This worksheet uses the entire estimated safety improvement cost but only analyzes the 
improvement as a change in a roadway segment (neglects improvement factors for the intersection). 
 
 



Section L. 

Intersection 
 

 
The crash reduction factor is a cumulative factor based on individual factors of 23 (for changing the skew 
angle of the intersection) and 50 (for improving sight distance).  The skew factor originated from the CMF 
Clearinghouse while the sight distance factor originated from the FHWA’s “Manual for Selecting Safety 
Improvements in High Risk Rural Roads”.  This worksheet uses the entire estimated safety improvement 
cost but only analyzes the improvement as a change in the intersection (neglects improvement factors for 
improving the alignment). 
 
This project is somewhat unique in that it has merits that cause the need for it to be considered both as a 
segment and as an intersection.  While these individual B/C ratios give an indication of the performance 
of each component of the situation, we believe the cumulative effect of the improvements should be 
considered in evaluating the B/C ratio for the project as a whole.  
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