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A. PURPOSE AND NEED 

The purpose of this study is to evaluate the existing safety conditions and to identify potential countermeasures at 

the intersection of Reynolds Road (U.S. Route 20) and Hill Avenue in the City of Toledo.  This location has been 

selected for study by the FY 2018 Highway Safety Improvement Program and is listed as #7 on the Urban 

Intersection Priority List. 

A review of crash data yielded 115 relevant crashes within the study area during the 3 year period of 2014-2016.  

During this time 46 (40%) of the crashes resulted in injury. There were zero fatal crashes within this intersection 

during the study period. 

A comparison of crash type and condition percentages within this study site to the 2010-2014 statewide average 

for state-system non-freeways reveals that this intersection exceeds the statewide average in the following 

categories (statewide average in parentheses): 

 Injury: 46 crashes – 40%   (26.1%) 

 Rear End: 65 crashes – 56%   (31.1%) 

 Left Turn: 14 crashes – 12%   (5.3%) 

B. EXISTING CONDITIONS AND BACKGROUND 

The study site is a 4 leg signalized intersection located in the City of Toledo in Lucas County.  Approaching this 

intersection, Reynolds Road (U.S. Route 20) runs North and South.  Hill Avenue travels perpendicular to Reynolds 

Road running East and West.  The North, South, and West legs of the intersection have 1 through/right, 1 through, 

and 1 left turn only lane as they approach the intersection.  On these legs, a right turn slip ramp splits from the 

outer lane at the intersection.  Traffic islands are used to separate the through and right turn movement.  These 

traffic islands serve as a pedestrian refuge area, as well as a location for pole-mounted supplemental signal heads. 

The East Leg has 1 through/right, 1 through, and 2 left turn only lanes with no channelizing island to separate the 

through and right turn movements.  All legs of the intersection have 2 receiving lanes.  The speed limit is 45 mph 

through the study area. 

C. TRAFFIC VOLUMES 

In 2017, the AADT for the intersection was as shown below: 

Leg AADT B&C Comm. Vehicles (%) 
Reynolds Rd. (North Leg) 24,302 6 

Reynolds Rd. (South Leg) 28,196 6 

Hill Ave. (West Leg) 9,815 10 

Hill Ave. (East Leg) 13,070 N/A 

Intersection turning movement data was collected on Tuesday, December 19, 2017 from 6:00am – 6:00pm.  See 

Appendix A for a summary of the traffic volumes. 
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Traffic signal timing information for the intersection was obtained from the City of Toledo.  All left turn phases are 

actuated making the signal semi-actuated.  All phases have a 4 second yellow and a 1 second all red clearance 

interval. Northbound and Eastbound traffic have a permissive/protected left turn movement.  Southbound and 

Westbound traffic have a protected left turn movement.  According to Section 403-2 of the Traffic Engineering 

Manual, the clearance intervals shown below should be used given the characteristics of the intersection.  

Additional signal timing information can be found in Appendix B. 

Leg Movement Intersection 
Width 

Yellow Clearance 
Interval (Sec) 

Red Clearance 
Interval (Sec) 

Reynolds Rd. (North Leg) Through 115 ft 4.8 0.8 

Reynolds Rd. (North Leg) Left 135 ft 3.9 3.2 

Reynolds Rd. (South Leg) Through 115 ft 4.8 0.8 

Reynolds Rd. (South Leg) Left 135 ft 3.9 3.2 

Hill Ave. (West Leg) Through 115 ft 4.8 0.8 

Hill Ave. (West Leg) Left 125 ft 3.9 2.9 

Hill Ave. (East Leg) Through 115 ft 4.8 0.8 

Hill Ave. (East Leg) Left 125 ft 3.9 2.9 

A Highway Capacity Software (HCS) analysis was completed for the intersection to determine the delay and level of 

service (LOS) of each approach and the intersection as a whole.  Only the most congested hour was analyzed, 

which according to the count data was 4:30pm-5:30pm.  Additional HCS analyses were completed taking into 

consideration 2 of the proposed countermeasures.  A table is provided below which compares the delay and LOS 

of the existing condition to the proposed conditions.  The existing and proposed conditions are based on a 120 

second cycle length.  Reports of the HCS analyses can be found in Appendix C. 
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D. CRASH DATA 

 

YEAR                   CRASHES 

          2014            25 

          2015            35 

          2016            55 

 

 

 

 

 

 

 

  

CRASH SEVERITY 

60% Property Damage Only 

40% Injury 

0% Fatal 

PAVEMENT CONDITION 

80% Dry 

17% Wet 

2% Snow 

1% Unknown 

TYPE OF CRASH 

56% Rear End 

16% Angle 

12% Left Turn 

9% Sideswipe Passing 

2% Fixed Object 

2% Backing 

2% Pedestrian 

1% Head-On 

TIME OF DAY 

81% Day 

14% Night 

3% Dusk 

2% Dawn 

CONTRIBUTING FACTOR 

51% Following too Close 

17% Failure to Yield 

8% Improper Lane Change 

7% Failure to Control 

6% Improper Turn 

3% Ran Red Light 

3% Unknown 

1% Left of Center 

1% Improper Backing 

1% Improper Crossing 

1% Driver Inattention 

1% Other 
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E. COLLISION DIAGRAMS 
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F. PROBABLE CAUSES  

The probable causes or deficiencies within the intersection were identified through a detailed analysis of the crash 

patterns, roadway conditions, existing traffic control, traffic volumes and traffic speeds.  

We have identified possible safety items within the intersection as follows: 

1. Motorists are following too closely on all approaches.  This could be caused by poor signal timing, 

inadequate clearance intervals, or impatient drivers traveling at high speeds and being unable to stop 

quickly at the onset of a red light. 

2. Motorists are causing angle crashes when they fail to yield the right of way and perform improper 

turns while entering and exiting business drives near the intersection. 

3. Motorists slowing down or stopping the queue of traffic to turn into business drives are contributing 

to rear end and sideswipe passing crashes. 

4. Motorists are failing to yield and completing improper left turns on the northbound and westbound 

approaches. This may be caused by the permissive/protected left turn phase. 

G. HIGHWAY SAFETY MANUAL RESULTS 

 
HSM calculations were completed using the methodology for Urban and Suburban Arterial Intersections.  The 
results are summarized below. 
 

 Reynolds Rd. at Hill Ave. 
Predicted Average Crash Frequency 
(crashes/yr) 

5.0 

Expected Average Crash Frequency 
(crashes/yr) 

26.1 

Expected Excess Crashes 
(crashes/yr) 

21.1 

Potential for Safety Improvement? YES 
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H. RECOMMENDED COUNTERMEASURES 

 

Rear End Crashes - Approaching Intersection (53) 

1. Increase yellow and red clearance intervals to meet ITE standards, as shown on Page 4. 

Crashes related to Business Drives (30) 

1. Consider access management for businesses on the Northeast and Southeast corners of the 

intersection. 

Left Turn Crashes (12) 

1. Change northbound and eastbound left turn phasing from permissive/protected to protected only. 

2. Install dual left turn lanes for the eastbound Hill Avenue approach. 

I. PROJECT INFORMATION 

 

Previous Projects:  
 

PID: 78395 
Project Name: LUC US 20 12.40 Phase 2 
Description: Mill 3 inches of asphalt and fill 3 inches of new asphalt with some pavement repairs between 
SLM 12.40 & SLM 14.36.  Replace and/or repair existing curb, curb ramps and sidewalk.  Perform 
necessary related work.  This is an urban paving project where the district contributes 80% of the cost of 
the top 3 inches of asphalt.  The City application for Safety funding ($720K) to upgrade signals has been 
approved between SLM 11.25 & SLM 16.61.  Signal upgrade plans will be added to the resurfacing project 
plans. 
Construction: May 2007 – November 2007 
 
PID: 84082 
Project Name: LUC US 20 13.41 Greenhouse Row 
Description: Construct pilot enhancement project that includes bioswales and which utilizes local plants; 
other enhancement features to be included as appropriate.  A $495K earmark “Greenhouse Row (US-20)” 
is for the segment between Heatherdowns and Turnpike, and a $735K earmark “US-20 Southwyck 
Corridor Improvements, OH” is for the segment between Glendale and Hill.  Perform necessary related 
work.  See PID 89716. 
Sale Date: 04-29-2009 
Construction: May 2009 – August 2009 

 

Future Projects:  
 

N/A 
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APPENDIX B 

SIGNAL TIMING & PHASING 
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APPENDIX C 

HIGHWAY CAPACITY SOFTWARE ANALYSIS 
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