
!ƴ !ƴŀƭȅǎƛǎ ƻŦ CŀǘŀƭƛǘƛŜǎ ƻƴ tƻǊǘƭŀƴŘΣ hǊŜƎƻƴΩs Light-Rail System Page 1 

An Analysis of Fatalities on Portland, Oregonõs Light-Rail System 

By Chris Carvalho, January 24, 2019 

Summary 

The primary factor affecting non-passenger collision deaths on the MAX system is specific, highly unsafe 

locations.  37 percent of all fatalities happened at places where more than one death has occurred, and two 

locations, Gresham City Hall and the crossing of SW Baseline Rd. in Beaverton, are responsible for a fifth of all 

deaths.  The east-west route shared by Blue and Red Line trains is the least safe segment of the system, chiefly 

due to being the busiest in terms of vehicle miles.  It is responsible for 90.2% of all fatalities.  Increased ridership 

appears to be the primary factor affecting the growth of fatalities over time, and efforts to improve safety are 

not bearing fruit.  Secondarily, patterns in the nature of fatalities indicate operational and design changes 

throughout the system could reduce overall fatalities by 66%.  A surprising finding comparing light-rail deaths to 

motor vehicle deaths came from the analysis.  The risk of death per vehicle (train) mile for a pedestrian or cyclist 

by collision on the MAX system is 296 times higher than it is on a roadway around cars and trucks.  This high risk 

differential is not limited to MAX, it is a nationwide problem.  Fatality rate trends were also examined to compare 

MAX with other light-rail systems.  Over time, MAX fatalities and those on other large light-rail systems are 

increasing at a similar rate.  This finding indicates that the increase in deaths is not unique to MAX.  Out of 24 

systems nationwide with more than 5 million train miles from 2002 through 2017, MAX has ŀ Ŧŀǘŀƭƛǘȅ ǊŀǘŜ ǘƘŀǘΩǎ 

slightly better than average, ranking eleventh in terms of safety.  Conclusions from these findings indicate that 

new approaches are needed to address deaths, and could lead to a substantial reduction in the fatality rate with 

a minimum of cost. 

Introduction 

This report investigates the history of non-passenger fatalities on the TriMet MAX light-rail system in Portland, 

hǊŜƎƻƴ ŀƴŘ ŎƻƳǇŀǊŜǎ ǘƘŜ ǎȅǎǘŜƳΩǎ Ŧŀǘŀƭƛǘȅ ǊŀǘŜ ǿƛǘƘ ƻǘƘŜǊǎ ƴŀǘƛƻƴǿƛŘŜΦ  bƻƴ-passenger fatalities include cyclists, 

motorists, pedestrians, and wheelchair users that have collided with trains.  Fatality and train mileage data were 

obtained from TriMet through a public records request.  Nationwide data came from the National Transit 

Database and the National Highway Traffic Safety Administration.   

Methods and Disclosure 

Fatality data from all sources were organized in Microsoft Excel 2010.  A map of fatality locations was prepared 

using Google Earth Pro, and Google Maps Street View was used to examine selected fatality locations for safety 

concerns.  This analysis did not attempt to look at police reports, the time of day of incidents, or individual 

investigations due to the cost of obtaining those records.  MAX fatality data for the years 1986 through 2017 

were included, but comparison to national statistics was limited to the years 2002-2017 because of the difficulty 

of obtaining earlier data.  Press accounts of deaths were consulted as well as various statistics from the TriMet 

website, internal mileage data, and safety audit reports.   

Stations along the Blue Line route were categorized for fatality risk factors.  They were compared to rank risk 

factors in order of importance for fatal collisions and determine if multiple factors increased the likelihood of 

deaths.   

The analysis was conducted independently from TriMet or any other party.  The author received no 

compensation for the work, nor was the work requested by any party.   
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Overview 

.Ŝƭƻǿ ƛǎ ŀ ƳŀǇ ǎƘƻǿƛƴƎ tƻǊǘƭŀƴŘΩǎ a!· ǎȅǎǘŜƳ ƭƛƴŜǎ ŀƴŘ Ŧŀǘŀƭƛǘȅ ƭƻŎŀǘƛƻƴǎ, marked as a red teardrop.  Train lines 

are designated by the colors blue, red, green, orange, and yellow.  Where lines overlap, only one color is shown 

for clarity.  Since the trains in overlapping areas share tracks, this simplification should not have any bearing on 

the reason for a fatality.  Prior to 2018 a total of 40 fatalities have occurred.  A 41st fatality happened in 2018 near 

NW Cornelius Pass Road in Hillsboro.  It is noted on the map but not included in the national comparisons 

analysis because other data are only available for years with full reporting.  The 2018 fatality was examined for 

similarity to others regarding safety issues.   

 

Figure 1.  Map showing MAX fatality locations 

It is immediately obvious that most fatalities occur on the east-west Blue and Red lines, running from Hillsboro to 

Gresham.  Only four deaths happened on the Green, Orange, and Yellow lines.  None have happened on the Red 

Line route from the Gateway Transit Center to the Portland Airport.   

MAX Line Number of Fatalities 
(1986-2018) 

Percent of Total Line Age as % of 
System Lifetime 

Blue (Red) 37 90.2 100 

Orange 2 4.9 6 

Green 1 2.4 26 

Yellow 1 2.4 44 

Red (Airport spur) 0 0.0 52 

Total 41   

Table 1.  Fatalities by train line 

This result is somewhat misleading.  It does not mean that the Blue Line route is so dangerous due to any physical 

characteristics, though they might play a role.  TriMet provided train revenue mileage data for the years 2009-

2017, which can be used to establish the relative risk per train mile on each line.  The Blue Line is by far the 

busiest line on the system.  When this adjustment is made, a risk differential can be calculated to determine if 

fatalities are significantly different from what would be expected if all parts of the system had equivalent risk per 
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train mile.  It shows the number of fatalities is consistent with what can be expected from train traffic levels as 

the primary factor impacting safety.   

MAX Line Fatalities 2009-2017 % Actual Fatalities Train Miles % Miles Risk Differential 

Blue (Red) 15 79% 26,561,212 73% 108% 

Green 1 5% 5,325,806 15% 36% 

Orange 2 11% 976,179 3% 391% 

Yellow 1 5% 3,413,448 9% 56% 

Total 19 100% 36,276,646 100%  

Table 2.  Risk adjustment for train mile by line 

Before interpreting these results, some background.  The Yellow Line opened May 1, 2004.  The Green Line 

opened Sept. 2009, and the Orange Line opened Sept. 2015.  The Red line opened September 2001, but largely 

shares the route of the Blue Line as far as total mileage is concerned.  Because there are only four total fatalities 

among the Green, Orange, and Yellow lines, the relative risk compared to that of the Blue Line is not meaningful 

because the sample size is too small to make a statistical comparison.  One caution is that because two suicides 

occurred on the Orange Line with only three percent of the total revenue miles for the period, this represents 

almost a fourfold higher risk than is nominal for the entire system.  While the sample size is too small to call this 

significant, further attention should be paid to this observation to ensure it ŘƻŜǎƴΩǘ ƛƴŘƛŎŀǘŜ ŀ ŎƻƴŎŜǊƴƛƴƎ 

problem with that segment.  Based on an annual sampling of fatality rates, the eight percent risk increase on the 

Blue Line route compared to the system overall represents about a 50% chance this difference is significant.  So 

as of this time, it is premature to conclude the Blue Line route is definitely less safe compared to the other routes 

for reasons other than traffic miles.   

There are a number of challenges to improving safety on the Blue Line route.  This report will not attempt to 

address the importance of each one, but they are listed as areas for more detailed investigation.  The Blue Line 

was the first MAX line constructedΦ  ¢ƘŜ ŜŀǎǘŜǊƴ ǎŜƎƳŜƴǘ ǊǳƴƴƛƴƎ ŦǊƻƳ tƻǊǘƭŀƴŘΩǎ Ŏƛǘȅ ŎŜƴǘŜǊ ǘƻ DǊŜǎƘŀƳ ƻǇŜƴŜŘ 

in 1986.  The western segment of the Blue Line running from downtown Portland to Hillsboro opened in 1998.  

As the two oldest segments of the system, their design did not benefit from local experience, other than 

following design standards in place for light rail at the time.  Design compromises to limit cost placed much of the 

line on surface streets.  In retrospect, this decision may contribute to the high fatality rate on the Blue Line, 

especially at specific locations where more than one death has happened.   

The Blue Line also includes a long stretch running down the center of East Burnside St.  This type of alignment is 

notorious for high accident rates, because it places trains, cars, and pedestrians in close proximity and has many 

intersections crossing the tracks.  A total of four pedestrian deaths between stations have happened along this 

route.  Trains operate at higher speeds than they do in the downtown core, lengthening stopping distances.  

There are marked pedestrian crossings between stations, but they still have high risk due to the rapid speed of 

trains.  Most intersections on this segment do not use crossing gates, instead relying on traffic lights.  Along parts 

of this route, such as the fatality at SE 193rd & Burnside, there is no shoulder between the traffic lane and the 

track (Figure 2, below).  A pedestrian crossing tracks in this situation could mistakenly cross when both a train 

and a car are approaching and have no safe space to escape to.  While TriMet considers ǘƘƛǎ ǎǇƻǘ άǊŜǎtricted right 

of ǿŀȅΣέ ƛǘ ƛǎ ƴƻǘ protected by fencing (impractical because there would be gaps at intersections allowing entry) 

ŀƴŘ άbƻ ¢ǊŜǎǇŀǎǎƛƴƎέ ǎƛƎƴǎ ŀǊŜ Ŝŀǎƛƭȅ ƛƎƴƻǊŜŘ.  Pedestrians likely cross the tracks unaware of the danger.  

Another possible contributing factor to high fatality rates is the east-ǿŜǎǘ ƻǊƛŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ .ƭǳŜ [ƛƴŜΦ  LǘΩǎ 

possible that the sun reduces visibility near sunrise and sunset times for both train operators and people crossing 
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the rail line trying to watch for trains.  To understand this factor more, the angle of the sun relative to the train 

for each accident needs to be examined along with weather conditions present at the time.  Relatively little work 

has been done in the literature on this factor, but two papers indicate a significant relationship between glare 

and accident rates for automobile traffic. 1,2  Commonalities described below (Table 4) also point to a possible 

ǊŜƭŀǘƛƻƴ ōŜǘǿŜŜƴ Ŧŀǘŀƭ ŀŎŎƛŘŜƴǘǎ ŀƴŘ ǘƘŜ ǎǳƴΩǎ Ǉƻǎƛǘƛƻƴ ƻǊ ǿŜŀǘƘŜǊ ŎƻƴŘƛǘƛƻns for some locations.   

 

Figure 2.  SE 193rd & Burnside fatality location showing no safe space between traffic lane and trackway 

While grade separation generally reduces fatality rates3, the segment of the Blue Line along Interstate 84 is 

separated from the road system, yet has a high number of fatalities.  TriMet classifies all deaths along this 

ǎŜƎƳŜƴǘ ŀǎ ά¢Ǌŀƛƴ ŀƴŘ ǇŜŘŜǎǘǊƛŀƴ ƛƴ ǊŜǎǘǊƛŎǘŜŘ ǊƛƎƘǘ ƻŦ ǿŀȅΦέ  The reasons for this anomaly should be 

ƛƴǾŜǎǘƛƎŀǘŜŘΦ  LǘΩǎ ǇƻǎǎƛōƭŜ ǘƘŀǘ there are homeless people camping near the tracks, hobos using Union Pacific 

railcars that share the right of way and crossing MAX tracks to access Portland streets, or local residents are using 

the track area for some other purpose.  If there is a common thread underlying these deaths, it may be possible 

to reduce them without tunneling the MAX tracks.  Other parts of the system with grade separation have few 

fatalities.  Highway noise in this area may make it difficult for people to hear an oncoming train.  Trains also 

travel at high speed in this section, up to 60 mph.  The combination of high speed and east-west orientation 

ƳŀƪŜǎ ƛǘ ƳƻǊŜ ŘƛŦŦƛŎǳƭǘ ŦƻǊ ƻǇŜǊŀǘƻǊǎ ǘƻ ǎǘƻǇ ŀ ǘǊŀƛƴ ƛŦ ǘƘŜǊŜΩǎ ŀ ǇŜǊǎƻƴ ƻƴ ǘƘŜ ǘǊŀŎƪǎ ŀƴŘ Ǿƛǎƛōƛƭƛǘȅ ƛǎ ƭƛƳƛǘŜŘ ŘǳŜ ǘƻ 

ǘƘŜ ǎǳƴΩǎ glare.  While there is a fence that separates the Union Pacific and MAX rights-of-way along I-84, there 

are places at freeway ramps, such as the onramp at NE 60th ŀƴŘ DƭƛǎŀƴΣ ǿƘŜǊŜ ƛǘΩǎ ǇƻǎǎƛōƭŜ ŦƻǊ ŀ ǇŜǊǎƻƴ ǘƻ Ŝŀǎƛƭȅ 

access the MAX tracks in order to walk along them, or to leave the tracks and enter city streets.   

Because the Blue Line route is the busiest on the system, it also has the highest number of deaths.  The risk 

differential (Table 2) indicates eight percent more deaths happen on this segment than can be explained by 

traffic alone, with a 50% confidence level.  Since 90.2 percent (79% since 2009) of all deaths happen on it and it 
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also appears to be slightly more dangerous per train mile than other parts of the system, it should be considered 

as the focus of efforts to improve safety.   

There are several locations in the system where multiple deaths have occurred:   

Location Number 
of 
Fatalities 

Percent of 
Total 

Gresham City Hall 4 10% 

SW Baseline Rd. Crossing 4 10% 

82nd Ave. 3 7% 

E. 122nd Ave. 2 5% 

Hillsboro Fairplex 2 5% 

Table 3.  Locations with multiple fatalities 

37 percent of all fatalities happened at places where more than one death has occurred, and two locations, 

Gresham City Hall and the crossing of SW Baseline Rd. in Beaverton, are responsible for a fifth of all deaths.   

Looking closer at these two trouble spots, at the Baseline crossing (Figure 3, below) there are no traffic signals on 

a street where cars travel at high speed and no marked crosswalks on the street, though there are designated 

track crossings for pedestrians.  This can cause pedestrians to focus more on auto traffic than trains.  Trees limit 

visibility looking to the west.  An angled track crossing makes it difficult to watch for trains and cars at the same 

time.  Both the track and street heading to the west are curved, limiting visibility of oncoming car and train 

traffic.  While pedestrians are supposed to cross the tracks at a right angle using separate sidewalks, the 

sidewalks are located inconveniently well away from the roadway, tempting people to take a shortcut by crossing 

the tracks using the bike lanes along Baseline.  The angled crossing of the bike lanes lengthens the amount of 

time thŀǘ ǇŜŘŜǎǘǊƛŀƴǎ ŀǊŜ ƛƴ ǘƘŜ ǘǊŀŎƪ ŀǊŜŀΣ Ǉƻǎǎƛōƭȅ ƳŀƪƛƴƎ ŀ ǇŜǊǎƻƴΩǎ ƧǳŘƎƳŜƴǘ ƻŦ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ǘƛƳŜ ƴŜŜŘŜŘ 

to cross the tracks deceptively short.  Since pedestrians usually walk facing traffic, they are not blocked by 

crossing gates in this situation.   

Fencing in the median (Figure 4, below) actually directs pedestrians to cross in the track area when the crossing 

gates are down and cars are stopped.  This is a time when it seems safer to cross because auto traffic is halted 

and thereΩǎ ŀ ŘŜŎŜǇǘƛǾŜƭȅ ǎŀŦŜ ǎǇŀŎŜ ŎǊŜŀǘŜŘ ōȅ ǎǘƻǇǇŜŘ ŎŀǊǎ ǿƘƛƭŜ ŀ ǘǊŀƛƴ ƛǎ ŀǇǇǊƻŀŎƘƛƴƎΦ   
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Figure 3.  SW Baseline Road crossing looking west 

 

Figure 4.  Deceptively safe crossing directs pedestrians into trackway when cars are stopped at crossing gates 
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At the Gresham City Hall station, there are buildings and trees on both ends of the platform that restrict visibility 

close to where pedestrians cross tracks.  Once again, there are no traffic signals where the tracks cross NW 

Eastman Parkway and the tracks cross NW Eastman Parkway at an angle.  There is a marked crosswalk.   

 

Figure 5.  Gresham City Hall station looking west from NW Eastman Parkway 
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Figure 6.  NW Eastman Parkway looking south, Gresham City Hall station on right 

Another common factor for many deaths is the track crossing layout.  Thirteen fatal incidents, or 32 percent, 

happened at angled, complex intersections or track crossings.   

There is no clear pattern as to when fatalities happen during the year.  Below (Figure 7) is a chart showing the 

number of fatalities per month.  However, there is a possible explanation for fatalities increasing in January and 

June through September.  Short days and cold, poor weather in January could make accidents more likely since 

busy times on the system are during dark hours.  In the clear summer months, sun glare could be contributing to 

an inability of operators or pedestrians to see each other.  Poorer weather in the fall and the loss of Daylight 

Savings Time could contribute to more deaths in October, November, and December compared to the spring 

months.  More investigation is needed to understand if these theories have merit.   




