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BACKGROUND

A Road Safety Audit (RSA) is a tool with which the safety performance, design and operation of a road is examined by an independent, multidisciplinary team of professionals.  RSA Teams assess potential safety issues based on likely frequency of occurrence and severity of outcome, and provide the road agency-owner suggestions on mitigating for each issue identified in the audit.  The focus of RSA Teams is consistent with the stage of the project, in that for existing facilities there is an emphasis on lower-cost, easily implemented treatments, and for projects in the design stage (not yet built), there may be opportunities to enhance degree of safety of the design, but within the original scope and budget.  RSA Teams also look for opportunities to leverage all four E’s of road safety: Engineering, Enforcement, Education and EMS.  Therefore, although the RSA is done for the benefit of the road agency-owner, the suggestions and recommendations made by the RSA Team may go beyond the ability of the road-agency owner and require coordination with other public safety entities in the community for resolution.  RSAs have been proven the world over to improve the safety performance for all road users on all types of roads and intersections.

LOCATION DESCRIPTION

The RSA Team reviewed the State Route 20 (SR 20) corridor from milepost (MP) 113.50 to 232.50.  The review was broken into two sections for the purpose of clarifying regional responsibilities for both the North West Region (NWR) and the North Central Region (NCR).  Milepost 113.50 to 148.12 is included in the NWR, and MP 148.12 to 232.50 is included in the NCR.

SR 20 from milepost 113.50 to 232.50 is a rural minor arterial located between the town of Marblemount and Okanogan.  This State Highway is the northernmost East/West route across the Cascade Mountain Range and is commonly referred to as the North Cascades Highway. This Scenic Byway is part of the Cascade Loop, a 400-mile driving tour through the Cascades, and is a route frequented in summer months by motorcyclists. It often ranks high on lists for best motorcycle rides from various sources like Rider Magazine and motorcycle bloggers.  The ADT of SR 20 in this 120-mile section ranges from 970 to 5,100 vehicles per day with approximately 7% attributed to truck traffic; refer to Figure 2 for recorded ADT.
The RSA team reviewed the corridor based upon data collected for all collisions occurring within the review limits, but also evaluated the route from a perspective focusing on collisions that specifically involved motorcycles.  Motorcycle specific crash data from MP 113.50 to 232.50, collected over a 5-year period, reveals 4 fatal and 13 serious injury collisions have occurred along this route.  Due to the frequency and type of injury collisions involving motorcycles, the RSA team has reviewed, analyzed, and developed countermeasures to address the contributing circumstances related to the identified fatal and serious collisions along SR 20. 
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Figure 1 – Overall Study Area Map (SR 20 MP 113.50 to 232.50)
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Figure 2 – SR 20 ADT by Milepost

(Percentage Indicates %-Trucks)
CONDUCTING THE RSA
 Schedule
The RSA began on August 1st at 1:00 pm and concluded on August 3rd at 2pm.  On August 1st the RSA team reviewed project data, became familiar with the corridor background information and met with Washington State Patrol.  On August 3rd the RSA team met with the local Emergency Medical Responder from Twisp. The motorcycle riding club submitted written comments since they could not participate in person. Two site visits were conducted in order to examine the character and operation of the corridor under differing volumes and types of traffic, daylight and non-daylight conditions, and different weather conditions.  On August 1st the RSA team conducted a site visit from milepost 193.50 to 232.50. On August 2nd the RSA conducted a site visit from milepost 193.50 to 103.00.  The review was concluded on August 3rd with the team developing recommendations and structuring the report. 
RSA TEAM
The independent, multidisciplinary RSA team consisted of individuals representing the Federal Highway Administration, Washington State Department of Transportation and Washington State Patrol.  Additionally, information and background on driver behavior, enforcement activities and incident response along the project was provided by the WSP.  WSDOT maintenance also provided the team with their knowledge of the corridor.  Each RSA participant and their information is listed in the table below:

RSA Team Members

	NAME
	ORGANIZATION
	POSITION
	EXPERTISE AREA(S)

	Terry Berends
	WSDOT - NCR
	Maintenance Engineer - Traffic
	Design/Construction

	Jeff Deal
	WSDOT – NCR
	Transportation Engineer - Traffic
	Design/Construction

	Justin Sheets
	WSDOT – NWR 
	Traffic Engineer – Safety Management
	Traffic

	Don Becker
	WSDOT – NCR 
	Maintenance Supervisor
	Maintenance

	Peter Eun
	FHWA – Resource Ctr.
	Transportation Safety Engineer
	Transportation Safety

	Don Petersen
	FHWA – WA Division
	Design and Safety Engineer
	Design and Safety


RSA Interviews

	Sgt. Lex Lindquist
	WSP
	Sergeant
	Enforcement

	Cynthia Button
	AeroMethow – Twisp
	Executive Director
	Medical Response

	Mike Hashberger
	Motorcycle Club
	Member – Provided Group Comments
	Public Perspective


Individual Contributions to the Study
	NAME
	ORGANIZATION
	CONTRIBUTION TO STUDY

	Kelvin Daratha
	WSDOT - NCR
	Crash Data Compilation, Visual Analysis, Charts

	Geneva Hawkins
	WSDOT 
	Tables from Statistical Data Analysis

	Stacey Plumley
	WSDOT  
	GIS Maps, Statistical Analysis, Histogram

	Kevin Perkins
	WSDOT  
	Roadway Geometry, Horizontal & Vertical Alignment Data


KICK-OFF MEETING
The RSA kickoff meeting was held in Winthrop on the afternoon of Monday, August 1st, 2016.
RESOURCES

WSDOT Standard Crash History (2011-2015); ARCGIS WSDOT Statewide Crash Record Data 2015; Washington State Patrol; WSDOT Maintenance; AeroMethow; AeroSkagit 

SITE VISITS
8/1/2016 3:30PM to 6:00PM; Sunny
8/2/2016: 8:00AM to 12:00PM & 1:00PM to 6:00PM; overcast, occasional light rain, breaks of sunshine

NOTED SAFETY SUCCESSES

While conducting an RSA it is important to recognize existing features that appear to be contributing to a reduction in the frequency of collisions. There were several items that the RSA Team noted during the field visits and are as follows:

1. Striping through the corridor was in good condition

2. There were many curve advisory signs. 
3. Advisory speeds were appropriate for roadway curvature.
4. Many curves had chevrons appropriately placed
5. Many locations with good guardrail placement

6. Overall the pavement surface was in good condition.  Many of the motorcyclists that were interviewed stated the road surface is so much better than other states or countries
7. It was a surprise to us that all of the motorcyclists we talked to liked the centerline rumble strips.  They said it provided them warning but also could see the markings better, especially at night.

8. There were plenty of pull outs and rest areas
CRASH HISTORY
There were 336 total crashes from 2011-2015, resulting in 8 fatal, 20 serious-injury, 53 evident & 47 possible injury.  For reference purposes, The Highway Safety Manual’s default proportion of fatal crashes on rural 2-lane 2-way roads is 1.3%, while this segment on SR 20 is experiencing 2.4% fatal crashes.

Motorcycle specific crash data from MP 113.50 to 232.50 was provided by WSDOT for a five-year period extending from 2011 through 2015.  Out of a total of 336 collisions in this period, there were 69 collisions involving motorcycles; this is about 14 motorcycle crashes per year.  Figure 3 and Figure 4 show motorcycle crashes per year from 2011 to 2015 for NWR Study Area and NCR Study Area respectively.         
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Figure 3 – # of Crashes by Year


Figure 4 – # of Crashes by Year

The majority of crashes occurred during the months of June through September (94 percent) as shown in Figures 5 and 6.  Motorcycle crashes peaked during the month of August for the NWR and July for the NCR.  In the majority of crashes, there were dry roadway surface conditions (93 percent), they occurred during periods of daylight (93 percent), drivers had not been drinking (91 percent), and the recorded data indicates that 100 percent of drivers were wearing helmets or helmet use was unknown.
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Figure 5 – # of Crashes by Month


Figure 6 – # of Crashes by Month

The injury types shown in Figure 7 and Figure 8 indicate that evident or serious injuries occur in 69 percent of all crashes.  Serious or fatal injuries account for 26 percent of all motorcycle crashes while only 7 percent had “no injuries.”
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Figure 7 – Injury Severity



Figure 8 – Injury Severity

The first collision types throughout the study area were primarily “overturn” (33 percent) and “fixed object” (36 percent); these were followed by “Deer Strikes” (12 percent) which were recorded only in the NCR.  
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Figure 9 – Initial Crash Type


Figure 10 – Initial Crash Type
Motorcycle Crash Summary

· 44 EB (2 fatal, 6 serious)/25 WB (3 fatal, 7 serious)

· Weekend – 31/69 (45%) occurred on Sat/Sun, including 3/5 fatal & 6/13 Serious injury crashes

· Mid-day timing – highest time period for crashes is 12:00PM-3:00PM, although the 3 hours before and after this time period has close to the same number of crashes (crashes occur evenly throughout the day from 9:00AM-6:00PM)

· Summer months – majority of MC crashes occurred during summer months, with 65/69 (94%) crashes taking place during the 4-month period June-Sept

· Contributing Circumstances - Speed is the most common primary contributing cause with 33/69 (48%), followed by 20 crashes with None/Other, 7 inattention, and 4 following

· Horizontal curves – 52/69 (75%) occurred on a curve (34 curve & grade, 14 curve & level, 4 curve in sag)

· Age of driver was 50+ mostly – 38/69 (55%) crashes involved driver age between 50-73, with 20/69 (29%) involving driver age 60-73.

· ‘Helmet Used’ for all crashes except for MC Unit 2 did not use helmet in 1 crash

The trend of fatal/serious motorcycle crashes follows the trends outlined above for all motorcycle crashes.  In 9/18 of the police reports, there was specific mention of V1 failing to negotiate the curve.

AREAS OF INTEREST (AOI) – EVALUATED DURING SITE VISIT
SR 20 crash data was analyzed using two methods; the first was visual analysis performed by the NWR and NCR Traffic offices, and the second method was a statistical analysis, also known as kernel density analysis, run through GIS performed by the GIS office.  Both methods were used to evaluate the route based upon the number of collisions per mile in an effort to establish “Areas of Interest” that could be visited during the field-review.  The visual analysis utilized the total crash data, narrowed the criteria to include motorcycle collisions only, and evaluated “high-density collision areas” using engineering judgement; the visual analysis spreadsheets are included in the appendix.  The statistical analysis produced a histogram and a kernel density map, shown in Figure 11 and Figure 12 respectively.  These figures show both the crash locations for the entire study area and the Areas of Interest that were identified as statistically significant.  Both methods produced identical Areas of Interest; this indicates consistency in each of the three crash evaluations.
The following locations were identified as Areas of Interest for the review:

1. MP 123.43 to 123.53

2. MP 126.82 to 127.69

3. MP 194.65 to 194.70

4. MP 220.80 to 221.20

During the Kick Off meeting Law Enforcement requested the following locations be added to the review:
5. MP 159
6. MP 163
7. MP 178
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GEOMETRIC AND TRAFFIC CONDITIONS FOR AOI
Area of Interest 1: MP 123.43 to 123.53 (Right Curve Following Bridge Over Gorge River)
There were 7 crashes at this location within a 0.1-mile stretch of roadway.  All of the crashes occurred during daylight hours.  6 crashes occurred when the driver was travelling in the increasing MP direction, 6 crashes produced injuries, and 5 crashes occurred between 11:30am and 2:30pm.  3 of the crashes involved the vehicle striking concrete barrier rail, 2 of the crashes resulted in overturning, and 2 involved sideswipes.
The general observation at this AOI is that drivers are moving through this location without following the curve; vehicles are crossing centerline and striking other vehicles or the guardrail.
The geometry of the roadway at this location consists of two 11’ lanes, a right shoulder width ranging from 0’ to 10’, and a left shoulder width ranging from 0’ to 5’.  The roadway surface changes at MP 123.49 from a grated bridge deck to asphalt.  This section also consists of a 256’ long horizontal curve to the right with a radius of 165’.  The posted speed limit is 45 mph and there is one approach located on the right side of [image: image29.jpg]


the roadway at the midpoint of the curve. 

Figure 13 – Area of Interest 1
Area of Interest 2: MP 126.82 to 127.69 (Series of 6 Curves in 0.9 Mile Segment)

There were 13 motorcycle crashes at this location within a 0.9-mile stretch of roadway.  All of the crashes occurred on dry roadway conditions and during daylight hours when the driver had not been drinking.  9 of the 13 crashes involved motorcycles travelling in the decreasing MP direction.  10 of the 13 crashes had the initial collision occur along the shoulder adjacent to the direction of travel.  10 of the crashes involved injuries; 2 of these were serious injuries.     
The general observation at this AOI is that drivers are moving through this location without following the curves; vehicles are exiting the roadway on the outside of curves and striking guardrail or rolling-over in the ditch.

The geometry of the roadway at this location consists of two 11’ lanes, a right shoulder width ranging from 1’ to 3’, and a left shoulder width ranging from 1’ to 3’.  This section also consists of 6 curves; 4 left and 2 [image: image30.png]30
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right. The posted speed limit is 50 mph and there are 6 vehicle pullouts within this short section of road.  

Figure 14 – Area of Interest 2
Area of Interest 3: MP 194.65 to 194.70 (Intersection @ Witte Rd.)

There were 3 motorcycle crashes at this intersection.  All of the crashes occurred on dry roadway conditions and during daylight hours when the driver had not been drinking.  2 of the crashes involved motorcycles travelling in the increasing MP direction and were caused by the motorcycle following too closely.  The geometry of the roadway at this location consists of two 11’ lanes and two 4’ shoulders. The posted speed limit is 60 mph.
Area of Interest 4: MP 220.80 to 221.20 (Reverse Curves.)

There were 4 motorcycle collisions and 6 non-motorcycle collisions at this location.  All of the motorcycle collisions involved the vehicle moving straight in the increasing MP direction.  7 of the 10 crashes involved collisions with fixed objects, and the majority of crashes involved vehicles exiting the roadway to the shoulder adjacent to the direction of travel.  The geometry of the roadway at this location consists of two 12’ lanes and two 3’ shoulders. The posted speed limit is 60 mph.

Crashes Involving Fatalities

In addition to the four Areas of Interest, all motorcycle crashes that resulted in a fatality were evaluated for potential factors that may have contributed to the collision.  Please refer to the appendix for this documentation.
RSA TEAM OBSERVATIONS AND RECOMMENDATIONS AT SPECIFIC MILE POSTS
MP 123 to 124
OBSERVATIONS:
This location has a parking area to access restrooms and scenic lookouts and was being used heavily during the time the team was there. 

Driving from both the eastbound and westbound directions there are a series of warning signs. 20 mph curve warning, pedestrians for ¼ mile warning, and grated bridge deck. In addition, there are a series of lateral roadway warning markings which were worn down.

In observing both westbound and eastbound traffic the eastbound traffic tended to hit their brakes at the start of the curve rather than before it. This appears to support the data where the 6 crashes occurred when the driver was travelling in the increasing MP direction or eastbound.
Although we only observed a couple motorcyclists driving over the grated bridge it did not appear that they had any problems.  It should be noted there was moisture on the bridge due to earlier rain.
RECOMMENDATIONS:

1. Refresh the lateral roadway markings

2. If not already a part of the proposed chevron installation project, consider adding chevrons on the east side of the bridge.

3. Consider adding a Linear Delineation System (LDS) also known as Reflective Barrier Delineation (RBD) on the concrete barrier on the eastside of the bridge.
[image: image9.jpg]



[image: image10.jpg]


      [image: image11.jpg]



East Bound

[image: image12.jpg]


  [image: image13.jpg]



West Bound
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MP 126.82 to 127.69

OBSERVATIONS: 
The shoulder at this location is not paved but it is wide enough for vehicles to pull off. There are portions of the roadway where the edge is being exposed to where there is a pavement drop-off.  If motorcyclists were to overshoot the curve, the pavement drop-off and gravel shoulder could be challenging to recover from.  There are 30 mph curve warning signs in both directions.   
The data states 9 of the 13 crashes involved motorcycles travelling in the decreasing MP direction which would be westbound and downhill.  The data also states 10 of the 13 crashes had the initial collision occur along the shoulder adjacent to the direction of travel. 
RECOMMENDATIONS:

1. Widen the asphalt pavement

2. Grade or bring in material along edge of pavement in widening
3. Proceed with recommended chevrons that are planned for this location
4. Install LDS on the guardrail 
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MP 194.65 to 194.70

OBSERVATIONS: 

The location is at the skewed intersection of Witte Road and SR20.  Driving eastbound the intersection is hard to detect and therefore it is assumed drivers are stopping suddenly to make the left turn.  There is not an advance warning sign for the intersection driving eastbound.
RECOMMENDATIONS:

1. For the eastbound direction install either a left turn ahead or intersection ahead sign 
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MP 220.80 to 221.20

OBSERVATIONS: 

This location has a series of curves in which we observed a few motorcyclists crossing over the centerline.  Centerline rumble strips were present as well as chevrons.  There were several speed advisory signs of 30 mph.
RECOMMENDATIONS:

1. Support additional chevrons that are planned for this section.
2. Maintenance of keeping roadway free of gravel
3. Consider installing optical speed markings on the pavement
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ADDITIONAL LOCATIONS REQUESTED

MP 159
OBSERVATIONS:
Law enforcement asked this location be added to the RSA because vehicles in the westbound direction, which are coming downhill, have overrun the curve and gone down the embankment. Recovery of those vehicles is a difficult effort. 

There are no chevrons located at this location.  The shoulder is paved beyond the travel way by more than 10 feet and then turns into a gravel surface.  
RECOMMENDATIONS:

1. Check friction numbers and consider high friction surface material around the curve

2. Extend the W-Beam guardrail to keep vehicles from going over the embankment.  However due to snow maintenance operations it is advised the W-Beam only be extended to the point needed.
3. Chevrons are planned for this location
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MP 163

OBSERVATIONS: 

There are 30 mph curve warning signs.  There is one arrow indicating the curve.  The road widens since there is an uphill passing lane.  
RECOMMENDATIONS:

1. Chevrons are planned for this location and the RSA team concurs
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MP 178

OBSERVATIONS: 
There is an intersection 
at this location. (Top Picture) As a driver approaches it driving WB the road appears to continue straight or curves right from a distance (Bottom Picture) but SR20 continues left.  

RECOMMENDATIONS:

1. Install an advance intersection warning sign from both directions. 
2. Consider installing chevrons visible from WB
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COMMENTS FROM PUBLIC

WSDOT has a subscriber feed titled SR 20 North Cascades Hwy - Local for WSDOT the following message was sent out after the SR20 RSA.  Comments were collected for 1 week.

You are subscribed to SR 20 North Cascades Hwy - Local for WSDOT. This information has recently been updated, and is now available.

 

Hi all,

This week WSDOT and the Federal Highway Administration began a motorcycle focused Road Safety Assessment on SR 20 from Sedro Woolley to Okanogan. It’s to identify solutions from engineering improvements, increased enforcement, emergency response, and education initiatives to address the serious injury and fatal motorcycle collisions that are continuing to occur on this section of roadway. Send an email and tell us what you think. 

 (And pass this along to your two wheeled enthusiast friends!)

 Thanks,

 Jeff

A summary of the 20 comments are as follows:

· Roadway

· Surface is good for the most part

· Curves are fun but the “reverse camber” can be a challenge

· Should widen shoulders

· Put in more scenic pull-outs

· More passing lanes

· Bumps and dips caused by frost heaves or road repair can surprise riders, maybe some special road signs for motorcyclists designating problem areas or warnings

· “IMHO that road is perfectly safe for riders who simply obey the law and ride defensively.... the last thing you should do on a Park Road is put up another 300 signs” 

· “Just please, please, please think long and hard before we burn through a couple hundred thousand dollars polluting the scenery with pointless signage.  It will not have the desired effect.”
· Enforcement needed

· Slow moving vehicles not using pull outs frustrating others to make unsafe passes

· Existing sign, illegal to hold up 5 cars, doesn’t seem to work

· Motorcyclists, especially “crotch rockets” speeding and especially through curves

· Keep drivers from texting and focused on the road

· Install speed enforcement cameras

· Rally Cars speeding

· Human Factor

· More rider behavior problem than highway design problem

· People slowing down or stopping abruptly and people behind following too close 

· People not using pullouts

· Deer

· Making turns

· People behind them passing in unsafe locations
· Fatigue since many are riding long distances

· Inexperienced riders “squid” 

· When riding in groups feeling pressure to keep up with experienced riders

· “Fail to negotiate” a curve 
· Crossing the centerline on the curves

· Posting more warnings and speeds for corners will just encourage this poor riding strategy.  Removal of posted corner speeds would go a lot further to reducing incidents than the addition of more.  Forcing the rider to analyze, set-up, and negotiate each curve using the visual data available results in reduced speeds, and increased caution versus Joe Speedy seeing a 30 mph posted corner and believing he/she can simply use his/her imaginary multiple and attempt it at 2X (60 mph) with varying results.

· Non-Motorized Users 

· Highway used for bicycle training and the surface can be improved for cyclists
Information was gathered by talking with motorcyclists at Winthrop and at rest stop areas along SR20.  
INFORMATION GATHERED FROM INTERVIEWS WITH MOTORCYCLISTS

When the opportunity became available the RSA team interviewed motorcyclists on the safety of SR20.  The following is a compiled list of information gathered.
· Majority of comments focused on human factors rather than the roadway

· Many riders are from out of the country such as Canada

· Other countries have a graduated license for motorcycle riders
· Some of the best maintained roads in the world
· Some riders are not wearing DOT compliant helmets

· There are too many inexperienced riders and they don’t know how to negotiate curves

· Many riders were surprised that it was the older “Cruisers” being killed rather than the faster “crotch rocket” riders

· Deer and fallen rocks on roadway are of concern
CORRIDOR WIDE OBSERVATIONS AND RECOMMENDATIONS

After consideration of all the information gathered from the site visits, interviews with motorcyclists, law enforcement, EMS, and public comments the following are observations and recommendations for the project limit corridor.
· Continued support for the maintenance of existing pavement markings, signs and road maintenance.

· The RSA team supports the chevron and signing project that is already planned for the corridor 

· Education messages targeted towards road users

·  Specific message ideas

· Steep grades
· Curves
· Passing vehicles

· Slow vehicle rules

· Using Pull off locations

· Fatigue
· Opportunities for safety messages:

· Motorcycle Clubs

· Motorcycle rental locations

· Bicycle clubs

· Messages about being seen

· Businesses in town

· Hotels
· Websites

· http://cascadeloop.com/
· WSDOT

· WTSC

· TripAdvisor

· Rest Stops

· Kiosk

· Brochures

· Posters

· Install signage displaying the number of crashes for the year and a specific safety message
CONCLUSION
An RSA is a tool used to evaluate the safety performance of an existing or proposed road segment or intersection.  The RSA Team that reviewed SR20 had a multidisciplinary background, and offered their independent collective perspective on potential safety issues and suggested means to mitigate for the identified issues.  

The final step of the RSA process is for the Design Team to develop an implementation plan to address the findings of the RSA Team 
Appendix A. Fatal & Serious Injury Crash Descriptions

Fatal Description

1. MP 136.68 FO 8/19/2012 11:30 - V1 EB failed to negotiate a left curve, ran off road and struck the ditch.  CC - Speed
2. MP 159.56 FO 9/14/2011 10:42 - V1 EB failed to negotiate a left curve, ran off road traveling across truck pull out and struck trees and rocks.  CC - DUI
3. MP 167.1 FO 6/8/2011 13:30 - V1 WB passed a vehicle and lost control while merging back into the WB lane, struck guardrail, and ejected.  CC - other
4. MP 209.77 OD 7/21/2013 17:25 - V1 WB crossed center line and struck V2(MC) causing V2 to eject the occupants onto the EB ditch.  CC - Sleep
5. MP 221.09 FO 6/19/2011 12:30 - V1(MC) EB rider struck pavement while leaning left for a left curve, lost control, ran off road, and was ejected.
Serious Injury Description

1. MP 113.95 FO 4/22/2012 12:10 - V1 EB ran off road and struck guardrail.  CC - Speed
2. MP 118.7 Animal 6/18/2014 17:08 - V1(MC) WB struck a deer, ran off road, and ejected.  CC - None
3. MP 123.51 OD SS 7/3/2011 11:38 - V1(MC) EB crossed center line and struck V2 in the WB lane.  CC - Over Center Line
4. MP 123.51 FO 8/14/2012 14:25 - V1 EB failed to negotiate right curve, crossed center line and struck concrete barrier.  CC - Speed
5. MP 126.94 Overturn 9/12/2013 15:35 - V1 WB failed to negotiate left curve, ran off road and overturned.  CC - Speed
6. MP 127 Overturn 7/17/2015 19:11 - V1(2 SI) WB drifted onto shoulder, lost control, and ejected.  Witness states gravel was in the roadway & V1 was taking evasive action by traveling on shoulder.  CC - Other, Inattention
7. MP 130.4 OD 9/20/2014 12:00 - V1 WB failed to negotiate a curve, crossed center line, sideswiped V2, struck V3 head on, struck guardrail, and ejected.  CC - Speed
8. MP 175.17 Overturn 8/17/2014 12:05 - V1 slowed to turn into Klipchuck Campground and V2(MC), V3(MC, SI) braked hard, lost control, and ejected.  CC - Following
9. MP 191.55 Animal 9/16/2011 20:45 - Deer entered roadway and struck V1 EB during dark.  CC - None
10. MP 204.5 FO 8/2/2015 15:15 - V1 WB ran off road, launched off a cut slope and ejected onto the right shoulder.  CC - Speed
11. MP 212 FO 6/3/2014 08:43 - V1 EB ran off road while negotiating a left curve, struck guardrail and ejected.  CC - Speed
12. MP 215.5 FO 7/27/2014 13:20 - V1 WB ran off road while negotiating a left curve, struck guardrail, and ejected.  CC - Speed
13. MP 226.28 Overturn 9/23/2013 17:25 - V1 EB failed to negotiate left curve, ran off road and overturned. CC – Speed
Figure 11 – Motorcycle Crash Locations





Figure 12 – Kernel Density for Motorcycle Crash Locations
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