
Winnipeg Yellow Adequacy At Dangerous Intersections 
 

This document uses current well established engineering standards based on international 

research to examine the adequacy of the yellow light durations at Winnipeg's most dangerous 

intersections.  The calculation formulas will be summarized in laymen's terms.  The National 

Cooperative Highway Research Project (NCHRP) 731 report is used as the reference point which 

summarizes and lists the current Institute of Transportation Engineers (ITE) standards and 

studies of their adequacy.   

 

Yellow Timing: 
 

The yellow indicates that the signal is soon to change red giving drivers the decision to stop or 

go based on the their position in relation to the intersection.  The yellow duration is often 

referred to as the stopping interval and is part of the inter-green period which is the time between 

two conflicting greens.  The second part of the inter-green period is the all-red which is a period 

when all directions are red allowing vehicles that legally entered at the end of the yellow to 

safely clear the intersection before conflicting traffic enters.  Yellow length needs to be sufficient 

for drivers to react to the light and to either decelerate comfortably to a stop (if too far from the 

intersection) or to enter the intersection before the red is displayed (if too close to stop).  The 

yellow interval is based on physics with the one simple premise being the faster you are 

travelling, the more time you need to stop.  Below is the formula from p. 8 of the report: 

 

Although it looks complicated, the math is 

simple.  Because Winnipeg is relatively flat, 

the grade can be entered as zero for most 

intersections cancelling out that part of the 

equation.  Essentially, all that is left to enter as 

a changing variable is the design speed of the 

road. 

 

 

 

Variables Explained: 

 

Page 9 of the report states that the design speed (if unknown) should be entered as the speed limit 

plus 10 mph (16 km/h).  The deceleration rate is the rate that a vehicle slows down and is 

expressed in s
2
.  A vehicle moving will travel a certain distance per second (e.g. 20 feet per 

second) and 10 ft/s
2
 (it is squared because the rate is the change in speed per second that occurs 

each second) is the rate that this speed is changing per second.  So, a vehicle slowing down at 10 

ft/ s
2
 initially travelling at 20 ft/s will have slowed down to 10 ft/s after 1 second and will be 

stopped after 2 seconds.  The constant 1 second reaction time is the time needed for a driver to 

perceive the change to yellow and react.  Using these values, the appropriate yellow stopping 

intervals can be calculated for the 4 speed limits found at Winnipeg's signalized intersections.  

Below is an example calculation. 

 



Calculations: 

 

 

Starting off with the formula, we can set our 

grade at 0 since Winnipeg is relatively flat 

creating our amended formula below. 

 

 

 

 

 

 

Inserting the speed into the equation will give us the needed duration of the yellow stopping 

interval.  So, for an 80 km/h intersection we convert to 50 mph and add 10 mph to get the 

"design speed".  We then convert 60 mph to 88 ft/s and putting that into our formula, we get a 

yellow time of:  1 sec (perception reaction) + (88 ft/s ÷ 2(10 ft/s
2
)  = 5.4 seconds yellow time.  

This same calculation for each speed yields the following results: 

 

Speed Limit Design Speed Resulting Time 

50 km/h (31 mph) 66 km/h (41 mph) 4.0 seconds 

60 km/h (37 mph) 76 km/h (47 mph) 4.5 seconds 

70 km/h (43 mph) 86 km/h (53 mph) 4.9 seconds 

80 km/h (50 mph) 96 km/h (60 mph) 5.4 seconds 

 

In Winnipeg, all yellow times are set at 4.0 seconds regardless of the speed.  This means that as a 

stopping interval, the yellow light is only adequate in 50 km/h zones based on current standards.  

When the yellow is too short, drivers often face what is called a dilemma zone.  This occurs 

when a driver is at the wrong location when the light changes 

to yellow and is too close to the intersection to safely stop but 

too far from the intersection to enter before the red.  Page 6 

of the report states that "a driver presented with an 

inadequately timed yellow signal indication may be travelling 

at a speed such that he/she is too close to the intersection to 

comfortably stop yet too far away to completely clear the 

intersection prior to the onset of the conflicting green" and 

that when the yellow is "of insufficient duration" drivers 

entering the intersection can be in conflict with opposing traffic.  When faced with a dilemma 

zone, drivers often have to break harder than the values acceptable in engineering which causes 

rear end crashes or enter the intersection on a red light.  With aggressive traffic ticketing 

combined with short yellow durations, drivers often choose to brake harder to avoid a ticket 

causing many serious crashes.  Those drivers who are unable to stop and are forced to enter the 

intersection on red often face unfair tickets.  With Winnipeg's 4 second yellow, the time is most 

inadequate in 80 km/h zones which would explain why on average, cameras in those zones issue 

750% more tickets compared to the lower speed intersections. 



All-Red Timing: 
 

The second part of the inter-green period following the yellow is the all-red period when all 

directions of the intersection stay red before a conflicting green is displayed.   While the yellow 

is known as the stopping interval which needs to allow drivers to either stop or enter the 

intersection before the red, the all-red clearance interval allows drivers that entered at the tail end 

of the yellow to clear the intersection before conflicting traffic receives a green light.  

 

 

Page 9 of the report outlines the current 

methods for calculating the all-red 

clearance interval.  This page also says 

that the speed limit can be used if the 85th 

percentile speed is not known which will 

be used for these calculations. 

 

 

Example Calculation - St. Mary's Road/Bishop Grandin Blvd 

 

With the vehicle width being a constant, the only variables to enter are the speed limit (80 km/h) 

and the width which is the full width of the intersection including crosswalks.  Satellite view 

from Google Maps is used to approximate the width of the intersection. 

 

 

Using the scale found in the bottom 

right corner and measuring the screen-

shot, the approximate width of the 

intersection can be calculated.  Using 

the line length tool in Microsoft Word, 

a scale of 2.78 cm = 20 m can be 

determined.  With the intersection 

width of 6.36 cm in Word, the width 

can be calculated as approximately 

45.8 metres or 150 ft. 

 

 

 

 

 

 

Putting our variables of an 80 km/h (73 ft/s) speed limit with a 150 ft wide intersection, we can 

calculate a needed clearance interval of 1.4 seconds.  (150 ft + 15 ft)/73 ft/s - 1 second.  The 

report specifies to remove one second from the clearance time because "This equation provides 

partial clearance of the intersection before the onset of green for conflicting movements.  The 

rational behind use of this equation is that the conflicting traffic experiences delay in starting due 

to reaction time and is some distance away from a conflict path" (p. 9). 

2.78 cm = 20 m 2.78 cm 

6.36 cm 



Issues With The Highway Traffic Act: 

 

The timings calculated above use the current engineering standards that are based on the 

assumption that drivers can legally enter an intersection at the end of the yellow duration and 

clear during the all-red period.  This is known as a permissive yellow meaning that you are 

allowed to enter the intersection at any point during the yellow and clear during the red.  

Permissive yellow laws developed in recent decades from the old standard where there was no 

all-red period and the yellow duration needed to be long enough both for stopping and for traffic 

that entered to clear the intersection.  This old standard is what is known as a restrictive yellow 

meaning that traffic is not allowed to be in the intersection during the red.  Most jurisdictions 

have updated their Highway Traffic Acts/Vehicle Codes to reflect this and page 10 of the report 

lists the States that still have outdated fully restrictive laws.  Between Canada and the United 

States, Manitoba is one of only 5 jurisdictions to still have this law and the only Canadian 

province.  The other four are Louisiana, Rhode Island, Tennessee and West Virginia (p. 10).   

Below are examples of Traffic Laws that demonstrate restrictive vs. permissive yellows. 

 

Permissive Law - Drivers can enter the intersection during yellow and clear during the red: 

 

Section 40-6-21 of Georgia's MVC (Motor Vehicle Code) states that: 
(2) Steady yellow indications shall have the following meanings: 
 
      (A) Traffic, except pedestrians, facing a steady CIRCULAR YELLOW or YELLOW ARROW signal is thereby 
warned that the related green movement is being terminated or that a red indication will be exhibited immediately 
thereafter when vehicular traffic shall not enter the intersection; 
 

Fully Restrictive Law - Drivers must clear the intersection before the red: 

 

Section 88(5) of Manitoba's Highway Traffic Act states that: 
Yellow traffic control light or arrow at intersection 

88(5)       When a yellow or amber traffic control light or arrow is being shown at an intersection by a traffic control 
signal following or accompanying a green traffic control light, 

(a) the driver of a vehicle at or approaching the intersection and facing the light or arrow shall not enter the 
intersection, unless he can leave it before a red traffic control light or such other signal as next follows, 
begins to be shown; 

 

The report also addresses what must be done in a jurisdiction (such as Manitoba) that still 

operates under a restrictive yellow law.  To concur with the law, jurisdictions need to add the 

time calculated for the all-red clearance interval to the yellow stopping interval.  This means that 

the entire inter-green (time between conflicting greens) will be composed of the yellow time 

because the yellow needs to be long enough for drivers to either stop or enter and fully clear the 

intersection.  When vehicles are not allowed to be in the intersection during the red, not only 

does the all-red time need to be added to the amber duration, but the 1 second subtracted for 

cross-street start up delay needs to be added back in since otherwise, the formula only provides 

"partial clearance" which is not legal under restrictive laws. 

http://web2.gov.mb.ca/laws/statutes/ccsm/h060f.php#88(5)


Calculations For Winnipeg's Most Dangerous Intersections: 
 

Below are calculations using the models outlined above to determine the needed durations for 

yellow and all-red at Winnipeg's most dangerous intersections.  These calculations are for both 

the yellow stopping interval and the all-red clearance interval under a permissive yellow law 

which allows traffic to clear during the all-red.  The intersections chosen are the 10 most 

dangerous listed by Manitoba Public Insurance in August 2015: 

 

http://globalnews.ca/news/2161432/top-10-worst-intersections-for-collisions-in-winnipeg-mpi/ 

 

Timing Using the All-Red as Clearance Interval (Permissive Yellow Law): 

 

Intersection Speed Limit Yellow Width All-Red 

Leila/McPhillips - Leila Ave 60 km/h 4.5 sec. 110 ft. 1.3 sec. 

Leila/McPhillips - McPhillips Street 60 km/h 4.5 sec. 120 ft. 1.5 sec. 

Kenaston/McGillvray - Kenaston Blvd 80 km/h 5.4 sec. 135 ft. 1.1 sec. 

Kenaston/McGillvray - McGillvray Bl. 70 km/h 4.9 sec. 150 ft. 1.6 sec. 

Grant/Kenaston - Grant Ave 60 km/h 4.5 sec. 110 ft. 1.3 sec. 

Grant/Keanston - Kenaston Blvd 60 km/h 4.5 sec. 95 ft. 1.0 sec. 

Lagimodiere/Regent - Regent Ave W. 60 km/h 4.5 sec. 145 ft. 1.9 sec. 

Lagimodiere/Regent - Lagimodiere Bl. 70 km/h 4.9 sec. 145 ft. 1.5 sec. 

Bishop Grandin/St. Mary's - Bishop G. 80 km/h 5.4 sec. 150 ft. 1.3 sec. 

Bishop Grandin/St. Mary's - St. Mary's 60 km/h 4.5 sec. 150 ft. 2.0 sec. 

Bishop Grandin/St. Anne's - Bishop G. 80 km/h 5.4 sec. 120 ft. 0.9 sec. 

Bishop Grandin/St. Anne's - St. Anne's 60 km/h 4.5 sec. 140 ft. 1.8 sec. 

Archibald/Marion - Archibald Street 60 km/h 4.5 sec. 90 ft. 0.9 sec. 

Archibald/Marion - Marion Street 60 km/h 4.5 sec. 80 ft. 0.7 sec. 

Bishop Grandin/Waverley - Bishop G. 80 km/h 5.4 sec. 125 ft. 0.9 sec. 

Bishop Grandin/Waverley - Waverley 80 km/h 5.4 sec. 95 ft. 0.5 sec. 

Portage/St. James - Portage Ave 60 km/h 4.5 sec. 135 ft. 1.7 sec. 

Portage/St. James - St. James Street 60 km/h 4.5 sec. 85 ft. 0.8 sec. 

Portage/Moray - Portage Ave 60 km/h 4.5 sec. 160 ft. 2.2 sec. 

Portage/Moray - Moray Street 80 km/h 5.4 sec. 125 ft. 0.9 sec. 

 

The intersection widths were rounded down to the lower multiple of 5 ft.  The all-red time was 

calculated by adding the vehicle width (15 ft) to the intersection width, dividing by the speed and 

subtracting 1 second for start up delay (see above). 

 

 



Using the Yellow as a Clearance Interval (Restrictive Amber Law): 

 

Due to Winnipeg having a restrictive yellow law, the calculated all-red clearance interval needs 

to be added to the yellow stopping interval to allow drivers to legally enter and clear the 

intersection.  The 1 second removed for start up delay has to be added back because vehicles 

must clear the intersection rather than partially clear as the all-red formula calculates.  Below is a 

table of the same intersections with the needed yellow duration under a restrictive law: 

 

Intersection Stopping 

Interval 

Clearance 

Interval 

Total 

Time 

Shortage 

Leila/McPhillips - Leila Ave 4.5 sec. 2.3 sec. 6.8 sec. 2.8 sec. 

Leila/McPhillips - McPhillips Street 4.5 sec. 2.5 sec. 7.0 sec. 3.0 sec. 

Kenaston/McGillvray - Kenaston Blvd 5.4 sec. 2.1 sec. 6.5 sec. 2.5 sec. 

Kenaston/McGillvray - McGillvray Bl. 4.9 sec. 2.6 sec. 7.5 sec. 3.5 sec. 

Grant/Kenaston - Grant Ave 4.5 sec. 2.3 sec. 6.8 sec. 2.8 sec. 

Grant/Keanston - Kenaston Blvd 4.5 sec. 2.0 sec. 6.5 sec. 2.5 sec. 

Lagimodiere/Regent - Regent Ave W. 4.5 sec. 2.9 sec. 6.4 sec. 2.4 sec. 

Lagimodiere/Regent - Lagimodiere Bl. 4.9 sec. 2.5 sec. 7.4 sec. 3.4 sec. 

Bishop Grandin/St. Mary's - Bishop G. 5.4 sec. 2.3 sec. 7.7 sec. 3.7 sec. 

Bishop Grandin/St. Mary's - St. Mary's 4.5 sec. 3.0 sec. 7.5 sec. 3.5 sec. 

Bishop Grandin/St. Anne's - Bishop G. 5.4 sec. 1.9 sec. 7.3 sec. 3.3 sec. 

Bishop Grandin/St. Anne's - St. Anne's 4.5 sec. 2.8 sec. 7.3 sec. 3.3 sec. 

Archibald/Marion - Archibald Street 4.5 sec. 1.9 sec. 6.4 sec. 2.4 sec. 

Archibald/Marion - Marion Street 4.5 sec. 1.7 sec. 6.2 sec. 2.2 sec. 

Bishop Grandin/Waverley - Bishop G. 5.4 sec. 1.9 sec. 7.3 sec. 3.3 sec. 

Bishop Grandin/Waverley - Waverley 5.4 sec. 1.5 sec. 6.9 sec. 2.9 sec. 

Portage/St. James - Portage Ave 4.5 sec. 2.7 sec. 7.2 sec. 3.2 sec. 

Portage/St. James - St. James Street 4.5 sec. 1.8 sec. 6.3 sec. 2.3 sec. 

Portage/Moray - Portage Ave 4.5 sec. 3.2 sec. 7.7 sec. 3.7 sec. 

Portage/Moray - Moray Street 5.4 sec. 1.9 sec. 7.3 sec. 3.3 sec. 

 

Winnipeg's 4.0 second yellow durations are inadequate at all of the most dangerous intersections 

under both a permissive or a restrictive law.  Under a permissive law where the yellow is only a 

stopping interval, the yellows are too short by 0.5 to 1.4 seconds.  Under Manitoba's restrictive 

yellow laws, the durations are too short by 2.2 to 3.7 seconds. 

 

 

 

 

 



The Costs of Short Ambers: 
 

Short yellow lights have a high cost both financially and physically.  The report states that timing 

of signal durations have an impact on driver behaviour and intersection safety (p. 52).  Timing 

yellow lights based on the engineering standards has been found to reduce crashes by 8-14% and 

injury crashes by 12% (p. 16).  Presumably due to Winnipeg's yellows being so inadequate 

(shortest of any other city), an engineering assessment done by the Association of Professional 

Engineers and Geoscientists of Manitoba (APEGM) concluded "that collision-rate improvements 

in Manitoba would be greater-than or equal to those found elsewhere when yellows were 

extended."  In relation to ticketing, according to this same engineering report, in Winnipeg 

"Police still enforce the "clear the intersection on yellow or get handed a ticket" [law]."  The 

short yellow timing is most certainly profitable to photo enforcement, police ticketing and 

Manitoba Public Insurance (MPI) which raises insurance rates for ticketed drivers.  MPI is 

paying for more traffic officers to write these tickets presumably as a way to further raise 

insurance rates.  Ironically, the inadequate timing that allows enforcement to be so profitable also 

causes crashes.  Police and MPI then portray those crashes as a result of bad drivers and garner 

support for more traffic ticketing which is perpetrating the problem and increasing the panic 

drivers are experiencing that facilitates crashes.  This model will only be self perpetuating as 

more crashes will result and subsequently be used to garner support for more ticketing.  

According to this same engineering assessment, the engineer who has set the timing has 

demonstrated a "failure to consider the safety of drivers" putting them at risk both "physically 

and financially."  The investigation found that "all yellow duration calculations should have 

allowed time to clear intersections."  The current situation needs to be immediately addressed 

especially for safety but also for fairness to drivers who are being targeted by police when put 

into a situation where they have no choice but to break the law.  The current situation makes it 

impossible for drivers to be safe or obey the rules of the road. 


