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Memorandum

To:

Richard C. Rossi, City Manager 
From:

Susan E. Clippinger, Traffic Director
Date:

June 17, 2014
Re:
C.O. #0-12 of April 7, 2014. Report on the safety improvements at the intersection of Cambridge Street at Cardinal Medeiros Avenue. 

In response to this council order, The Traffic Engineering Division has completed a crash review of the above intersection. 

Summary

After a study of 41 detailed reports on crashes that occurred between January 2006 and May 2014 at the intersection of Cambridge Street at Cardinal Medeiros Avenue, there is no identifiable pattern that indicates a common cause of crashes at this location.  Most crashes are minor and without injury.  It is probable that the frequency of crashes is attributable simply to the high volumes experienced at the intersection and the offset geometry of Warren Street and Cardinal Medeiros Avenue.  
Existing Conditions

Cambridge Street is a minor arterial and a principal east-route route in East Cambridge.  It is separated by a double yellow center line with parking and a full bike lane on both sides.  There is no stop control for Cambridge Street.  Cardinal Medeiros Avenue is the northbound approach.  It is separated by a double yellow center line, has parking on the west side, and is controlled by a single stop sign.  Warren street is one-way northbound away from Cambridge Street, but its centerline is offset to the east of Cardinal Medeiros by about 35 feet.  The Grand Junction rail corridor crosses at grade 135 feet to the east of Warren Street.
Cardinal Medeiros Avenue provides direct access to Tech Square.  Warren Street completes a connection to Routes 38, 28, and I-93.  Accordingly this corridor carries a high amount of commuter volume in the afternoon.  There are few alternate routes due to the rail corridor to the east and one-ways created to discourage commuting through the East Cambridge and Wellington-Harrington neighborhoods.
Methodology

Engineering Division staff acquired written police reports from the Cambridge Police Department, ranging from January 2006 and May 2014.  Information relevant to crash analysis was entered into a database.  A series of queries were run to find patterns in the crashes.

Facts from the Crash Set

Findings collected from the complete set of 41 crashes are summarized in the table below:

	Crash type
	Camb./Card. Mederios All Crashes
	Citywide
	Bicycle
	Citywide
	Pedestrian

	Angle
	17 (45%)
	37%
	3
	28%
	3

	Rear End
	9 (24%)
	25%
	0
	4%
	N/A

	Sideswipe
	4 (11%)
	22%
	1
	13%
	1

	Single Vehicle
	8 (21%)
	13%
	N/A
	N/A
	N/A

	Dooring
	N/A
	 
	1
	21%
	N/A

	Left Hook
	N/A
	 
	2
	20%
	5

	Right Hook
	N/A
	 
	0
	11%
	0

	Head On
	0
	3%
	0
	1%
	N/A

	
	
	
	
	
	

	Notes: Citywide is the portion of each crash type for all City Streets.

	Citywide crash type information is not yet available for pedestrians.
	

	Crash type was not reported for some crashes.
	
	


Traffic Volumes and Signal Control
Manual counts indicate that this intersection processes about 1400 vehicles per hour in the morning peak hour and 1700 in the afternoon.  These numbers make it busier than many Cambridge intersections with traffic signals.
We do not recommend traffic signal control at this location.  Preliminary analysis indicates that a signal would operate at Level of Service F during both peaks (vehicles would have to wait a least one cycle before getting through the intersection).  The intersection is tiny and there are an unusually high number of turning vehicles on all approaches, but no room to store vehicles waiting to turn left, which would create excessive delay.  A traffic signal was used at this location a number of years ago, but was soon dismantled because of the long queues it created.
Bicycle Crash and Volume Trends

This intersection averaged less than one crash involving a bicycle per year over the study period.  Those seven crashes occurred once in each year between 2006 and 2011, but none reported since June 2011.  The severity of the cyclists’ injury was reported only twice – one “no injury” and one “possible injury.” Meanwhile, traffic counts conducted by Community Development Department show that bicycle use on this part of Cambridge Street has more than doubled in the past decade.  
With the volume of bicycles increasing while the number bicycle crashes remains steady, the rate of crashes per cyclist is going down.  In other words, bicycle safety at this intersection is improving.  
Conclusion

Crash types were somewhat consistent with what we see on average citywide.  There are slightly more angle crashes and single vehicle collisions, but fewer sideswipes and no head-ons. When crashes do occur, they usually involve only property damage.  Just four people were reported to have certain injury out of 41 collisions.  
Looking at the direction vehicles were going, there is no clear pattern.  The most common pair was when both vehicles were headed in the same direction.   
The offset centerlines of Cardinal Medeiros and Warren Street contribute to the number of crashes.  A vehicle making the northerly movement through the intersection must turn right, then immediately stop to wait for gap in westbound traffic before turning left onto Warren.  Additionally, vehicles exiting Cardinal Medeiros tend to be aggressive in the peak periods because the delay at the stop sign is high and there are few available gaps on Cambridge Street. These same behaviors by vehicles using the intersection also keep vehicle speeds low thus reducing the speed and severity of the crashes.
Recommendation

The safety of this intersection is dependent on everyone taking extra care when using it. We do recommend some pavement marking improvements on Cambridge Street. We will mark the bike lanes through the intersection and add a small section green pavement markings and bike stencils.  These markings will improve the visibility of the bike lane and may discourage vehicles from entering the bike lane without first yielding to through bikes. This work will be completed during our yearly pavement marking maintenance program which is currently underway.      

We will also continue to monitor the crash activity at this location.
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