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Summary                                                                  
                                                                   
As a result of the long-standing dispute between the City of Toronto and the Toronto Transit 
Commission concerning the quality and reliability of service on the streetcar system, the Streetcars 
for Toronto Committee conducted a survey on three days in May 1984.  This report details our 
findings for the four major cross-town routes : King, Queen, Dundas and Carlton.                           
 
Principal Findings                                                       
                                                                   

1. Short-turning was much more common than the TTC claims it to be.  Over a third of all cars 
crossing Yonge St. were short-turned.  On King and Carlton during the height of the rush 
hour, half of the service leaving Yonge St. was short-turned.                              

 
2. Short-turning is the consequence of unrealistic schedules adopted by the TTC.  Actual 

round-trip times typically exceed scheduled times by from 5 to 10%.                                                               
 

3. The TTC's usual explanation for short-turns is that unpredictable accidents and traffic 
congestion require them.  We observed only one accident which blocked service, and traffic 
congestion occurred at predictable locations and times.  Moreover, two of our three surveys 
occurred on fair-weather days when the traffic congestion associated with rain or snow 
could not have been present.                                                       

 
4. Many irregularities in service were observed before the rush hour began and these increased 

the need for short-turning during the early part of the peak period.   Such problems cannot 
be attributed to rush hour congestion.              

 
5. The effects of wide-spread short-turning included bunching and the creation of gaps.  Many 

cars were short-turned prematurely and spent considerable amounts of time laying over at 
turnback locations.                               
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Recommendations                                                          
                                                                   

1. Scheduled running times should be based on current operating experience, and should be 
updated regularly.  Specifically, the following one-way times should be adopted at once for 
peak-period operation.                                               

                                                        
Route              Present      Required                                 
                                                                      
King                  50           56                                    
Queen                 60           65                                    
Dundas                48           50                                    
Carlton               57           62                                    
                                                                        
These changes need not incur a proportionate increase in operating costs.  If the running 
times are adequate, service will be more regular than it is now, and demand can probably be 
handled by the same number of cars with slightly widened headways.                                                               

                                                                      
2. Off-peak running times should also be adjusted to allow service to remain on time during 

the mid-day.                                    
 

3. Short turns which are required on an ongoing basis should be scheduled, and inspectors 
should be stationed at the short-turn points to ensure that cars re-enter service properly 
spaced behind through runs.                                                            

 
4. The switches used for common short-turn movements should be fully electrified so that 

delays for manual switching will be eliminated.                                                           
                                                                      

5. Signalled intersections at which left turns are now permitted should be studied for the 
potential of advanced-green phases to eliminate or reduce delays to streetcars waiting for a 
queue of turning automobiles.                                                     
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1. Introduction                                                          
                                                                   
A long-standing source of friction between Toronto City Council and the TTC has been the 
adequacy and reliability of streetcar service.  Council has requested improvements both by 
resolution and by deputation before the Commission, but the result has always been unsatisfactory 
to the City. 
 
A common response from the TTC is that, contrary to City claims, the service is more than 
adequate, and that compared with the suburbs, the City should be envied.  The TTC cites statistics 
which purport to show that City services are reliable and not overcrowded, and these statistics are      
used by the TTC to justify its inaction on City complaints.1 
                                                                      
The disparity between the TTC's claims of good (or at least adequate) service and the complaints 
raised by various Aldermen and their constituents is a difficult one to resolve.   TTC statistics are 
compiled from sources such as riding counts and inspectors' reports of operations, and these cannot 
be dismissed out of hand without substantial countervailing evidence.  Moreover, the TTC enjoys a 
reputation as one of the premier transit systems on the continent, if not in the world, and its 
judgement of such matters as service planning and operations is widely respected.                                                    
                                                                      
In any case, there are complaints from riders.  Are they legitimately dissatisfied, or are they merely 
so spoiled by what they have that they are unwilling to recognise its worth?        
                                                                      
In early 1984, the Streetcars for Toronto Committee approached a  group of Aldermen who had 
been involved in deputations to the TTC regarding service on City routes.  We proposed that a full 
survey be undertaken to determine what the actual quality of service was on typical days.  This 
would provide a reference point against which we could measure both the constituents' and the 
TTC's claims.                                      
                                                                      
A by-product of this survey was an inventory of the vehicles in daily use on the streetcar system.  
This allows us to compare actual fleet usage with that reported by the TTC.  Since the introduction 
of the new Canadian Light Rail Vehicles in 1979, the relative performance of CLRVs and the older 
PCCs has been the subject of some debate.                                     
 
A second concern of our survey was to determine whether the unavailability of  serviceable CLRVs 
was responsible for the perceived deterioration of streetcar service.                                                    
                                                                   
 

                                                 
1 TTC Report Number 15, Toronto Route Service Levels, Dec. 16, 1982; and Report Number 7,  
Analysis of Surface and Subway Ridership Change Since 1978, April 17, 1984.                                                        
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2. Survey Design                                                         
                                                                   
The survey was carried out from approximately 3:00 to 6:00 pm. on Tuesday, May 8; Wednesday, 
May 16; and Thursday, May 24.  These dates were chosen to avoid the lighter-than-average 
demand on Mondays, the early Friday rush hours and the Victoria Day weekend.  Passenger 
volume begins to fall by mid-May as people start their holidays, but our survey was early enough in 
the season to avoid the worst of the summer slump.                    
                                                                      
The use of three days gives us enough data to distinguish between abnormal disruptions caused by 
such things as accidents or special events, and the normal behaviour of the service.  The data we 
have collected should reflect the operation of the streetcar system under average to best conditions 
as passenger demand was not at its annual peak and the weather on two of the three survey days 
was ideal.                                                   
                                                                      
Observers were stationed at twelve locations in the City.  Whenever a car crossed an intersection, 
they recorded its number and advertised destination on forms with preprinted times and directions.                                                   
Car numbers rather than run numbers were used to identify the vehicles as the run numbers are 
difficult to read, particularly on the CLRVs.  This design minimized the amount of writing required 
and thus improved accuracy and completeness during busy periods. 
                                                     
Because the survey team's size varied from week to week, not all of the chosen intersections were 
surveyed on all three days.  However, the coverage was sufficient to give at least a general picture 
of all routes and a detailed view of the four major east-west lines.                                                                   
      

TABLE 1 - Survey Locations and Dates                                     
                                                                      
Location                    May 8    May 16   May 24                     
                                                                      
King & Yonge                  *        *        *                        
Humber Loop                   *        *        *                        
Queen & Roncesvalles          *        *        *                        
Queen & Bathurst              *        *        -                        
Queen & Yonge                 *        *        *                        
Queen & Coxwell               *        *        *                        
Dundas & Yonge                *        *        *                        
College/Dundas/Lansdowne      -        *        *                        
College & Bathurst            *        *        *                        
College & Yonge               *        *        *                        
Gerrard & Broadview           *        *        -                        
St. Clair & Bathurst          *        *        *                        
                                                                         
Note : "-" indicates a location for which no data was collected.         

                                                                     
                                                                      
Certain caveats must be raised concerning the data.  The first problem is the definition of "the time 
a car crosses an intersection".  Surveyors were instructed to record the time of departure from the 
intersection.  However, in some cases the time of arrival was recorded because traffic and 
pedestrian density interfered with reliable observations of all departures.  Moreover, although 
surveyors were asked to synchronise their watches to radio broadcasts or subway clocks, a slight 
variation in "local time" was observed in routine checks of the surveyors.                   
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All of this, however, affects only the absolute value of times recorded.  The headways and the 
round-trip times from an observation point to a terminus and back are valid regardless of which               
clock the surveyor used.  The link times (the time from one observation point to the               
next) may vary slightly from true values.                                
                                                                      
As we have noted above, not all locations were surveyed on all days.  This does not hamper our 
findings because the survey was deliberately set up to obtain more than the minimum essential data.                  
If several people are watching a route and one makes an error (misses a car, writes down the wrong 
number, etc.), the other observers are unlikely to make the same mistake.  The high level of 
redundancy in the data allow us to correct errors which might compromise a less ambitious survey.  
In any case, collation and analysis of the data have shown a very low rate of errors by our 
surveyors.                                     
                                                                   
3. Analysis of the Data                                                  
                                                                   
Our first step was to reduce the observations from the survey sheets into a manageable format for 
further work.  This was done by constructing timetables for each route showing the progress of cars 
through space and time.  In the process, errors such as missed cars, wrong directions, and incorrect 
car numbers became apparent. 
                                                                      
Certain basic pieces of information such as the number of cars which short-turned were clearly 
evident from these tables, but it was difficult to get an overall view of operations on each line.  The 
data were therefore converted into a form amenable to computer analysis which proceeded on three 
paths.                                 
 
First, the operation of each route was plotted as a graph showing the movement of each vehicle 
throughout the survey period.  These graphs (which appear as part of the Appendix) clearly show 
the bunching of cars, the frequency of short-turns, and the erratic headways at various            
termini.                                     
                                                                      
Second, headways were analysed to find average and maximum values at various times, directions 
and points on the system.  This also allowed us to determine the effectiveness of short-turns in 
regulating service by measuring the distance between through and short-turned cars.                                                  
                                                                      
Third, link and half-trip times were calculated for selected parts of each route. This allowed us to 
obtain good estimates of round-trip times for the various routes and their short-turns.                                
                                                                      
The TTC has suggested that our surveys represent too small a sample to be a valid measure of 
average conditions.  We must point out that the number of observations is high enough for 
statistical reliability, and moreover that three detailed surveys of each streetcar route are 
considerably more than the TTC appears to do on its own in a year. It is not uncommon for the 
TTC in reports on its operations to present as typical data which is several years old and which was, 
in fact, collected on a single day.                                               
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For example, in a report2 concerning demand trends on routes in the Central Area, the TTC cites 
one-day counts which were not even made at the same time of the year. Seasonal fluctuations 
prevent valid comparison of such data, and special conditions such as sporting events or sales can 
alter day-to-day counts even within one week.                                  
                                                                      
Similarly, the TTC's annual Service Standards report, which tabulates the "profit and loss" of every 
route in the system, is based on one-day counts which are sometimes over a year old.  The daily 
and seasonal variations in ridership are sufficiently large that genuine ridership trends can be 
masked. 
                                                                      
The weather on the 16th and 24th of May was fair, while on the 8th it rained (at times heavily). The 
rain seems to have affected some sections of the system more seriously than others.  In studying 
some of the TTC's riding statistics, we have checked the weather for the days reported.  Almost 
invariably, TTC conducted surveys on fair-weather days, indicating that the TTC's own planners 
may see only "best case" data.  (For further details, see the appendix.)                                 
                                                                   
4. Findings                                                              
                                                                   
Our central finding is that a high degree of short-turning takes place, and that this is caused by the 
lack of adequate running time on the four major downtown streetcar routes.  The Appendix 
contains graphic timetables illustrating the actual behaviour of vehicles.                                            
                                                                   
4.1 Short Turning is Extensively Used on All Routes                      
                                                                   
Our first finding is that the number of short-turns was far higher than we had expected.  This was 
particularly surprising given the two days of fair weather.  Table 2 combines our observations for 
three days and shows the proportion of cars crossing Yonge Street in each direction which were 
short turned. 
                                                                      
Over one third of all cars on the major east-west routes crossing Yonge Street downtown were 
short-turned during the survey period.  The TTC has claimed (in preliminary responses to our 
findings) that only one eighth of its service is short-turned.  Our data indicate that the situation is 
far worse than the TTC believes.                                                                
                                                                      
This finding held true on all three survey days (see Table 3), and fell significantly below 25% only 
once (Dundas westbound on May 24th).  Moreover, it applies to all four major routes, not just the 
Queen line which is the subject of an ongoing consultant's study.  The worst route overall was 
Carlton, and of all Carlton cars observed crossing Yonge eastbound almost half were short-turned.         
                                                                      
Many of the observed short-turns occurred between 3:00 and 4:00 pm indicating that cars were 
already late when the rush hour began (see Table 4).  Some gaps in service during the peak period 
can be traced back to the early afternoon before our observations started.  (In fact cars have been 
observed short-turning as early as 7:00 am and as late as 1:00 am, but those hours are well beyond 
the purview of this study.)                                                          

                                                 
2 Report Number 7, Analysis of Surface & Subway Ridership Change Since 1978, April 17, 1984 
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Any study which examines only the rush-hour behaviour of streetcar routes cannot address the full 
scope of the problem.  We anticipated this in designing our survey to start at 3:00 pm thereby 
allowing the identification of problems originating before the peak period began.                                                  
                                                                      
Table 4 reveals a particularly disturbing statistic.  Although the overall average number of short-
turns is about one-third (see Table 2), the amount of short-turning during the height of the rush hour 
is masked in this average.  Between 4:30 and 5:30 pm when most people were leaving downtown,         
nearly half of the service leaving Yonge Street on King and Carlton was short-turned.                                    
                                                                      
                                                                     

TABLE 2 - Short-Turns by Route and Direction                             
                                                                      
                                                                        
Route & Direction     Cars Crossing       Cars        Percentage         
                       Yonge Street   Short-Turned    Short-Turned       
                                                                         
King       Westbound       179             62             35             
           Eastbound       189             77             41             
                                                                         
Queen      Westbound       188             48             26             
           Eastbound       157             53             34             
                                                                         
Downtowner (see note)       76             13             17             
                                                                         
Dundas     Westbound       160             40             25             
           Eastbound       171             72             42             
                                                                         
Carlton    Westbound       170             55             32             
           Eastbound       177             79             45             
                                                                         
TOTAL                     1467            499             34             
                                                                         
Notes:                                                                  
                                                                                                                                         
1. Downtowner cars are short turned westbound via Church, Richmond and Victoria.  

These vehicles leave downtown without serving the stop at Queen and Yonge 
eastbound.  The counts above are for westbound service, but it is the eastbound riders 
who are disserviced.                                              

 
2. It should be noted that there is a very small amount of scheduled short-turning, 

primarily at the end of the rush hour when some cars return to a carhouse directly from 
downtown without operating through to the end of the line.  These trips are not included 
in the short-turns counted above.           

 
3. Eastbound Dundas short-turns include scheduled service to Church Street.       

            



SFTC Operations Survey December 1984 Page 9 

TABLE 3 - Short-Turns by Route, Direction and Date                       
                                                                      
Route      Direction  Cars Crossing          Cars         Percentages    
                      Yonge Street       Short-Turned     Short-Turned   
                        8   16   24       8   16   24      8   16   24   
                                                                         
King       Westbound   64   59   56      19   19   24     30   32   43   
           Eastbound   66   68   55      28   28   21     42   41   38   
                                                                         
Queen      Westbound   68   57   63      17   15   16     25   26   25   
           Eastbound   52   50   55      19   15   19     37   30   35   
                                                                         
Downtowner             25   26   25       5    3    5     20   12   20   
                                                                         
Dundas     Westbound   36   59   65      16   14   10     44   24   15   
           Eastbound   50   56   65      23   24   25     46   43   38   
                                                                         
Carlton    Westbound   59   56   55      18   15   22     31   27   40   
           Eastbound   60   59   58      25   27   27     42   46   47   
                                                                         
TOTAL                 480  490  497     170  160  169     35   33   34   
                                                                         
See Note 1 on Table 2 re Downtowner route.                               
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TABLE 4 - Short-Turns by Route, Direction and Time Period                
                                                                      
                                                                        
               King          Queen         Dundas        Carlton         
               Cars ST  %    Cars ST  %    Cars ST  %    Cars ST  %      
Westbound                                                                
                                                                         
3:00-3:30       38   7  18    21*  6  29    19*  4  21    29   8  28     
3:30-4:00       31   9  29    34   6  18    36  12  33    29  10  34     
4:00-4:30       29  12  41    36  11  31    27   3  11    25   9  36     
4:30-5:00       38  18  47    27   9  33    39  13  33    32  14  44     
5:00-5:30       34  13  38    31   7  23    29   7  24    24   7  29     
5:30-6:00        9*  3  33    39   9  23    10*  2  30    31   7  23     
                                                                         
Eastbound                                                                
                                                                         
3:00-3:30       30   6  20    18*  5  28    18* 10  56    27   9  33     
3:30-4:00       33  14  42    40  14  35    31  10  32    29  11  38     
4:00-4:30       35  12  34    28  10  36    28  10  36    30  18  60     
4:30-5:00       30  17  57    35  12  34    38  19  50    31  15  48     
5:00-5:30       31  14  45    36  12  33    34  14  41    29  16  55     
5:30-6:00       30* 14  47                  22*  9  41    31  10  32     
                                                                         
Both Ways                                                                
                                                                         
4:30-5:30      133  62  47   129  40  31   140  53  38   116  55  47     
                                                                         
ROUTE AVERAGE           38            29            34            39     
                                                                         
Notes:                                                                  
                                                                                                                                         
1. Because not all observers at the outer ends of routes remained beyond 6:00 pm, it was 

not always possible to record the eventual destination of cars leaving Yonge Street after 
5:30 pm. 

 
2. Counts marked with an asterisk above contain data for less than three days. 

 
3. Dundas Eastbound includes scheduled short-turns at Church Street.    
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4.2 Why Cars are Short-Turned                                           
                                                                   
Our second finding was that short-turning takes place primarily to correct for deficiencies in the 
scheduled trip times.                 
                                                                      
                                                                     

TABLE 5 - Round-Trip Times                                               
                                                                      
Route       Short-Turns    Through Trips     Sched.  Diff.  Ratio        
            West  East     West  East  RTT                               
                                                                         
King         65    30       70    40   110    100     10    1.100        
Queen        60    51       69    59   128    120      8    1.067        
Dundas       53    33       60    41   101     96      5    1.052        
Carlton      49    56       56    65   121    114      7    1.061        
                                                                    
Notes:                                                                  
 
Short-turns used are the principal turnback points on each route.                                                                  

                                                                     
                                                                      
Table 5 records half-round-trip times, from which it is possible to estimate an average round-trip 
time for each route.  The latter are difficult to measure directly, not only because we had only one 
observer at a terminus, but more importantly because so few cars made a complete round-trip 
during the survey period.  However, the half-round-trip times are very reliable being based on a 
large number of observations (see Appendix).  Since we are concerned with general route 
performance (rather than how long someone would actually take to travel a round trip on one car), 
the composite measure is more than adequate. 
                                                                      
The composite round-trip times are also given in Table 5 and they show clearly that for each of the 
four routes, the scheduled round-trip time is too small.  If cars are, on the average, taking longer 
than their schedules allow to cover their routes, they will fall behind schedule regardless of traffic, 
weather, loading or any other conditions. 
                                                                      
What is the real-life consequence of this failure of TTC schedules to reflect the true average 
running times?  Obviously, if nothing were done on the spot to correct the situation, operators 
would commonly return to their divisions many minutes late at the end of their shifts.  However, 
overtime is not paid for cars which are slightly late, and the inadequacy of running times can lead 
to considerable unpaid overtime and a decline of operators' morale.  If overtime were paid, the TTC 
would be faced with substantial added operating costs.                                                         
                                                                      
Thus, it is in the interests of operators and management to attempt to restore cars to schedule                                             
so that operators will end their shifts on time.  The only way to do this with the present schedules is 
to short-turn many cars.  This is precisely what we observed in our survey, and it is also the reason 
given by inspectors if they are asked to explain short-turning policy.  Further confirmation can be 
found in the graphs which show that many short-turns did not fill a gap in service and on occasions 
actually worsened service. 
                                                                      
When the actual round-trip time is averaged with that of the two principal short-turns on each route,                                



SFTC Operations Survey December 1984 Page 12 

the result is very close to the scheduled time.  This is what one would expect if the purpose of the 
short-turns is to keep cars on time. 
                                                                      
One short-turn calls for special mention as it is so clearly against the passengers' interests.                               
Downtowner cars are normally operated to McCaul Loop but they are short-turned via                                           
Church, Richmond and Victoria Streets.  As a result, they return east without serving the major                  
downtown stops at University, Bay and Yonge.  On one occasion, the gap created (as seen at Yonge 
Street) was over 20 minutes.  In this case, all that seems to have mattered was that the cars          
be on time.  Carrying passengers was a secondary concern.                             
                                                                   
4.3 The TTC's Standard Explanations Do Not Fit the Survey Data          
                                                                   
The standard TTC response to complaints is that traffic congestion and emergencies delay service, 
and that these are beyond the TTC's control. We have already tabulated the extent of short-turns 
throughout the streetcar system on the days surveyed, and the graphic timetables included in the 
Appendix confirm the amount of short-turning, and the presence of gaps and platoons in the 
service.  If these were due to emergencies, their occurrence would be obvious in the graphs, but in 
fact there is only one clearly visible delay (Dundas on May 8th between Broadview and Yonge             
westbound).                                   
                                                                      
Service on Dundas on May 8th was seriously disrupted all through the PM peak, but this was 
caused by the TTC, not by routine traffic congestion.  On that day, the TTC over-reacted to the 
opening of the temporary bridge on Dundas west of Lansdowne.  Fearing that auto congestion 
would prevent cars from entering service on time, the TTC routed vehicles from 
Roncesvalles carhouse via King, Bathurst, College and Spadina.  This circuitous route proved very 
time consuming, and it was discontinued before the next survey day, May 16th.  However, on the 
8th, many cars entered service extremely late, and service was in disarray.  This can be clearly seen 
by comparing the graphs of the Dundas route for the three days and noting the much more regular 
patterns on the 16th and 24th of May.                                             
                                                                      
On Queen, the Bathurst-Roncesvalles link, westbound, was much slower on the 8th than on the 
16th; traffic conditions on that wet day were probably responsible.  On King, the Yonge-
Roncesvalles link shows considerable variation with westbound cars being noticeably slower on the 
8th and 24th, while eastbound cars were slower on the 16th.  These same links                                                        
show the only significant variations by hour with running times lengthening through the peak 
period. 
                                                                      
If traffic congestion were responsible for the short-turning, we would expect to find day-to-day and 
hour-to-hour variations in running times due to the onset of rush hour and to the change in weather 
conditions.  However, only two such variations were observed as the link times in the Appendix 
demonstrate.  Conversely, the graphs show many gaps in service originating before the start of our 
survey at 3:00 pm, long before the build-up of rush-hour traffic.                                                       
                                                                      
In any case, our data indicate that late running is regular and predictable regardless of the cause be 
it traffic congestion or long dwell times at busy stops.  This should obviously                                                    
be taken into account in the drawing-up and revision of schedules. 
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4.4 The Effects of Frequent Short-Turning                               
                                                                   
We have shown that the underlying problem is insufficient running time, and that its principal 
effect is an excessive amount of short-turning.  This in turn causes several observable secondary 
effects which are a nuisance to passengers and which do harm to the TTC's operating efficiency.                                                             
                                                                      
Short turns whose only purpose is to return cars to an unrealistic schedule cannot fit smoothly with 
the through service as it too will be late.  The graphs show that only occasionally are gaps properly 
filled by short-turns.  This can be seen on the graph of Carlton on the 24th where gaps were filled 
eastbound at Lansdowne.   However, there are many instances of gaps existing at the start of the 
graphs (3:00 pm) and travelling back and forth across a route through most of the rush hour.  This 
was true on the Queen route on all three days, and it can also be seen on both King and Dundas on 
the 8th. 
                                                                      
To measure the effectiveness of short-turns in filling gaps (which we have argued is not the primary 
reason for short-turns), we have calculated a "short-turn proximity" statistic.  This measures how 
far a car returning from a short-turn was separated from the closest car ahead or behind.                          
                                                                      
                                                                     

TABLE 6 - Short-Turn Proximity                                           
                                                                         
                From                   Short-Turns    Scheduled          
Route                                  #   Proximity    Headway          
                                                                         
King            Church WB               7      1.71        2.55          
                Parliament WB          62      1.61        2.55          
                Roncesvalles EB        40      1.50        2.55          
                                                                         
Queen           Woodbine WB            50      1.34        2.55          
                Sunnyside EB           34      2.00        2.55          
                                                                         
Dundas          Church WB              45      1.44        2.40          
                Parliament WB           5      2.20        2.40          
                Lansdowne EB           18      1.50        2.40          
                                                                         
Carlton         Coxwell WB             60      1.75        3.00          
                Lansdowne EB           42      1.83        3.00          
                                                                         
TOTAL                                 363      1.63                      
                                                                         
Notes:                                                                  
 
1. The headways on which these statistics are based are measured at Yonge Street.  

Therefore, the proximity value shows the effectiveness of the short-turns on headways 
at the centre of the routes.                     

 
Table 6 shows that the average short-turn proximity is in all cases less than the scheduled headway, 
sometimes much less.  Moreover, the lower limit of this value is about one minute given that traffic 
lights and passenger servicing tend to space cars slightly.  Note particularly that even on the one 
scheduled short turn – Dundas cars returning from Church – cars crossed Yonge much closer to 
another car than the scheduled average headway.                                                         
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This shows that short-turns generally do not smooth headways but create the bunching of cars 
about which riders complain.  Thus, the efficiency of short-turns in providing regular service is 
negligible.  This is not just abstract mathematics : if a short-turned car comes back close behind a 
through car, it will carry fewer passengers and will help to overload the following car(s) on the 
route.                                                               
                                                                      
The general difficulty of fitting short-turned cars back into the pattern of the route is compounded 
because operators are largely free to re-enter service at a time most convenient to themselves.  
Inspectors do not or cannot manage every short-turn in person.  On two occasions, one of our 
Committee riding in a crowded eastbound Carlton car at Bathurst watched an empty car which had 
short-turned at Bathurst Station deliberately miss a green light (holding up a Bathurst car in the 
process) in order to let a crowded car go east first. 
                                      
From the passengers' point of view, the major effect is the disruption of even spacing of cars along 
the route with wide gaps in service beyond short-turn locations.  Some common short-turns are 
close enough to Yonge Street that most riders on the affected routes are served only by through 
service.  The average headway and the length of gaps experienced by such riders are substantially 
greater than the scheduled headway on their routes.                                                           
                                                                      

                                                                     
TABLE 7 - Headways at Yonge Street and at Termini                        
                                                                      
Route             Scheduled      At Yonge Street      At Terminus        
                   Headway       Avg.  S.D.  Max.     Avg.  S.D.  Max.   
                                                                         
King       W         2.55        2.88  2.41   12      4.20  3.10   14    
           E         2.55        5.05  3.27   15      4.94  4.17   19    
                                                                         
Queen      W         2.55        2.88  3.13   18      ----  ----   --    
           E         1.53        1.93  1.68    9      ----  ----   --    
                                                                         
     Humber          2.55        3.67  3.42   18      3.49  3.46   18    
     Neville         2.55        4.24  3.24   17      4.03  3.81   18    
     Bingham         8.57        9.36  5.15   23      ----  ----   --    
                                                                         
Dundas     W         2.40        2.92  2.45   19      3.82  3.22   23    
           E         4.00        3.90  2.54   14      4.65  3.06   19    
                                                                         
Carlton    W         3.00        3.23  2.80   14      4.75  3.63   17    
           E         3.00        3.07  2.39   12      5.68  4.51   22    
                                                                         
Notes :                                                                  
                                                                  
1. King eastbound at Yonge shows an unusually large average headway because cars 

destined for Church and Parliament are not included.  These cars are of little use to most 
passengers boarding at Yonge. 

 
2. Because the observer at Gerrard and Broadview recorded a different set of trips from 

one at Yonge and King, the average headway calculated for Broadview Station is 
slightly better than the one obtained at King and Yonge. 
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Table 7 sets out the average and maximum intervals between cars which patrons experienced on 
our survey days at Yonge Street and at the termini of the lines.  In tabulating this information we 
considered only vehicles bound for a point sufficiently distant from downtown to be of use to           
most intending passengers. As we had no observer at most termini, we estimated headways there by 
averaging the times a car passed the nearest observation point to the terminus.                                                   
                                                                      
In almost all cases the average headway is wider than that scheduled.  Sometimes the difference 
was quite remarkable: passengers waiting for King cars eastbound at Yonge Street waited over 5 
minutes on average, whereas the scheduled headway is less than 3 minutes.  At termini the situation 
was even worse with average waits in most cases 50 percent greater than the scheduled headway 
because so much of the service was short-turned.                                    
                                                                      
It is important to recognise that averages hide a large variance.  For example, the emergency 
blocking Dundas service on the 8th caused a 23-minute gap at Dundas West Station, but our data 
show that waits of 10 to 20 minutes could be expected to occur each day on each route both at 
Yonge Street and at the outer ends of the lines.  (See Appendix for daily maxima.)                                         
                                                                      
A third effect of the present short-turn activity is simple and direct.  Large amounts of time are 
wasted by cars out of service.  Some short-turns involve excursions off-route for long on-street 
loops like those on Parliament Street used by Carlton, Dundas and King cars. Even a simple short-
turn such as that at Lansdowne can take a Dundas or Carlton car 5 or 6 minutes.                         
                                                                      
Others result in operators sitting for long periods at such places as Woodbine Loop or Roncesvalles 
Yard.  The average time taken by Queen cars to operate from Coxwell to Woodbine Loop and 
return (a distance of two short blocks) was 11 minutes.  The average time taken by King cars to 
loop through Roncesvalles Yard was 12 minutes.  The minimum times recorded for these 
movements were only 2 and 4 minutes respectively, which shows how much time is being wasted.         
                                                                   
5.  Further Observations                                                 
                                                                   
5.1 "Surprise" Short Turns                                              
                                                                   
Although the situation varies from route to route, there were many surprise short-turns.                                              
Cars leave Yonge Street claiming to be destined for a terminus but fail to arrive there.  An inspector 
decides en route that they should be short-turned.  This places a burden on passengers who board  
cars in good faith because they are forced to change cars.               
                                                                      
If short-turning were comparatively infrequent, this inconvenience could be excused on the grounds 
of a true emergency.  However, short-turns are so common on all routes that through passengers 
must let the advertised short-turns pass them by.  They must then hope that the car they board will 
not itself be short-turned.                                                         
                                                       
On Carlton, for example, a passenger boarding a "through" car has a roughly one-in-four chance of 
being short-turned.  This means that such passengers travelling five days a week will encounter an 
unexpected short-turn at least once per week. 
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On King, passengers bound for Roncesvalles Avenue have no way of knowing whether they will 
actually arrive at their destination without being short-turned.  At least twice a week, a typical rush-
hour rider will make an unexpected change because all of the cars leaving Yonge St. are signed for 
a through trip.  Much of the short-turning which takes place at Roncesvalles and Queen is 
unnecessary, as we have discussed above, and the continued inconvenience to passengers which it 
causes cannot be justified. 
                                                                      
On Queen, most cars are signed for their short-turns before they reach Yonge St.  This is partly due, 
no doubt, to the many complaints on this subject which have been received by the TTC.  The 
contrast in statistics for these three routes shows that it is possible to manage a route so that 
passengers can trust the advertised destinations.                                                 
 

TABLE 8 - Surprise Short-Turns                                           
                                                                      
                             King          Queen         Carlton         
                             WB     EB     WB     EB     WB     EB       
                                                                      
Cars crossing Yonge St.      110   133     188   158     173   178       
                                                                         
Cars signed for short-turn                                               
   arriving at Yonge St.       0    54      38    45      36    37       
                                                                         
Cars signed for terminus                                                 
   arriving at Yonge St.     110    79     150   113     137   141       
                                                                         
Cars whose destination                                                   
   was changed after                                                     
   leaving Yonge St.          38     5      10     8      28    42       
                                                                         
Cars which reached                                                       
   their advertised                                                      
   destination (%)            65    94      93    93      80    70       
                                                               
Notes:                                                                  
                                                                      
1. No data is shown for Dundas as the data recorded at Yonge and Dundas did not 

generally include the cars' destinations.  The data for King is for two days only, May 
16th and 24th, as no information on cars' destinations was recorded at King and Yonge 
on May 8th.                                                              

 
2. In most cases, the short-turn involved a car changing from one which was signed at 

Yonge as a through car, but which actually operated to the route's principal short-turn 
point.  In a few cases, notably on Carlton, cars which were already signed for a short-
turn when they arrived at Yonge actually were short-short-turned.                                                 
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5.2 Some Cars are Short Turned Prematurely                              
                                                                   
Much of the short-turning appears to be premature in that a car will be turned back when it is less 
than ten minutes late.  In some cases cars are being short-turned which are almost on time (notably 
King cars westbound at Roncesvalles).  In effect, the inspector is buying insurance that the line will          
stay on time by short-turning cars.  This practice results in cars laying over at turnback points for 
extended periods.                                                    
                                                                   
5.3 PCC Fleet Usage                                                     
                                                                   
The usage of PCC cars was found to be higher than that claimed by the TTC, although the situation 
improved over the three days of our survey.  This indicates that the pending acquisition of new 
ALRVs will be inadequate to replace the PCCs now in use unless the reliability of the CLRVs is 
substantially improved.  Our observations were confirmed by TTC data which were made public 
after the survey was completed.                                          
                                                                      
The number of CLRVs in service during our survey had returned to its previous peak level recorded 
in March 1983.  Nonetheless, for every four CLRVs in service, one was not.  This compares poorly 
with the normal ratio of ten to one expected for transit vehicles.                                                    
                                                                      
The percentage of service provided by CLRVs has been steadily rising, but this is a deceptive 
statistic.  As the scheduled service diminished from 1982 to 1984, the number of PCCs in use 
dropped.  As recently as March 1984 the TTC was unable to operate all of the scheduled service               
because of CLRV failures.                               
                            
In May 1984, the TTC possessed a fleet of 196 CLRVs, of which an average of 81 percent were in 
service during our survey.  We observed a total of 98 active PCCs, of which an average of            
77 percent were in service.                                              
 

TABLE 9 - Streetcar Fleet Usage                                          
                                                                         
Date                      PCCs   %   CLRVs   %   Total    Scheduled      
                                                                         
 8 - 12 March     1982     103  43     134  57     238        241        
13 - 17 September 1982      96  40     142  60     238        241        
21 - 25 March     1983      82  34     157  66     239        241        
12 - 16 September 1983      89  38     144  62     233        234        
12 - 16 March     1984      82  37     138  63     220        231        
 8 - 24 May       1984      75  32     158  68     233        228        
                                                                         
Notes:                                                                  
 
1. Data for all dates except those in May 1984 is taken from the TTC's 

Report Number 6, Replacement of PCC Streetcars, May 29, 1984.                                       
 

2. May 1984 data is from this survey.  Total cars in service exceeds the 
scheduled value mainly because a few cars were changed off for failures 
during service each day.  Such data is not included in the TTC's 
statistics. 
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The TTC's stock response to this situation has, until recently, been that new cars take time to debug, 
and that the CLRVs will prove themselves in the long run.  Meanwhile, the old PCCs (which the 
CLRVs are to replace) remain in service while CLRVs sit in the shop for repairs.                      
                     
From Table 9 it is clear that the CLRVs' availability has only recently returned to that which it 
attained in March of 1983.  Moreover, when scheduled service was reduced, it was the usage of        
the CLRV fleet which dropped.  The inability of the TTC to field all of the scheduled service in 
March 1984 shows dramatically how only the reliability of the PCCs prevented a partial collapse of 
the system. 
                                                                   
5.4 Transit Priority                                                     
                                                                   
The TTC has stated that only a substantial dedication of right-of-way through the downtown area 
will solve the problems on the Queen route.  The area of the proposed right-of-way (University to 
Sherbourne) is not particularly prone to congestion caused by motor traffic.  If anything, it is the 
traffic crossing at Bay and Yonge Streets together with pedestrians crossing in the vicinity which 
slows all traffic on Queen Street.  The erratic service caused by frequent short-turning increases           
dwell times at major stops.  This will not be helped by a private right-of-way.                       
                                                                      
Congestion and delays do occur in other parts of the City.  However, in most of these cases (such as 
Dundas in  Chinatown West or Queen west of Bathurst), reserved transit lanes are impractical.  
Generally speaking, only uncongested roads have sufficient surplus capacity for transportation 
planners to consider reserved lanes feasible.                                                                
                                                                      
There are simpler ways to speed traffic which, although not a panacea, are often overlooked.                                          
For example, the TTC regularly opposes left-turns at major intersections, but rarely, if ever, lobbies 
for the alternative to prohibition, an advanced-green phase in the signal.  St. Clair cars used to be 
delayed eastbound at Bathurst by left turns until an advanced green was installed in response to a 
proposal from a member of our committee. 
 
5.5 Track Switching Delays                                              
                                                                   
Another source of unnecessary delay is that the TTC does not fully automate many of the switches 
commonly used by short-turning streetcars.  Operators must manually set these switches (often in 
less than safe conditions), and the time required for this delays both the short-turning car, those 
which follow it and other traffic. 
                  

If there are to be short-turns, the TTC should make it as easy as possible for cars to use 
them.  Many of the switches in Table 10  below see more service than some switches which 
are fully electrified for scheduled movements.  Others are included because the short-turns 
which use them are at congested locations where elimination of switching delays will be 
beneficial to all traffic.                                     
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TABLE 10 - Locations of Proposed Track Switch Electrifications 
                                                                      
Route     Location              Direction    Existing Type               
                                                                      
King      Parliament & King          E to N       SR                          
          Broadview & Dundas         E to S       SR                          
          Dufferin & King            W to S       SR                          
          Dufferin & King            E to S       Manual (See note 4)         
                                                                      
Queen     Church & Queen             W to S       SR                          
          Dufferin & Queen           W to S       SR                          
                                                                      
Dundas    Gerrard & Broadview        E to S       SR                          
          Parliament & Dundas        E to N       SR                          
          Bathurst & Dundas          W to N       Manual                      
          College & Bathurst         N to E       SR                          
          Spadina & College          E to S       SR                          
          Lansdowne & Dundas         W to N       SR                          
          Lansdowne & College        N to W       Manual                      
                                                                      
Carlton   Dundas & Parliament        W to N       Manual                      
          Bay & College              W to S       Manual                      
          Bay & College              E to S       Manual                      
          Dundas & Bay               W to N       Manual                      
          Church & Carlton           E to S       Manual                      
          Dundas & Spadina           W to N       Manual                      
          Bathurst & College         W to N       Manual                      
          Bathurst & College         S to E       SR                          
          Lansdowne & Dundas         E to N       SR                          
          Roncesvalles & Howard Park W to S       SR                          
                                                                        
Notes:                                                                  
                                                                      

1. Existing "SR" type switches must be opened by hand for short-turn movements, but close 
automatically for following through cars.  Manual switches must be opened and closed by 
hand.  Unless another streetcar is immediately following, this requires an operator to stop 
his car after making a turn (thereby blocking traffic) in order to walk back to close the 
switch.                                                        

 
2. Several switches in the above list are actually shared by more than one common short-turn, 

but they have been listed under the route which most commonly uses them.                                     
 

3. The last major electrification project in 1978-79 involved the conversion of 7 manual 
switches to fully automatic operation at a unit cost of about $7500 (1978).  Self-restoring 
switches can be upgraded at a lower cost because much of required infrastructure is already 
in place.                          

 
4. The switch at King and Dufferin east to south is not used for short-turns, but is used by 

Dundas Exhibition cars to reach Dufferin Loop.  During the CNE, a pointman is stationed 
here to manually operate this switch even though the cost of electrifying it would be offset 
by the savings in manpower in a few years.  The switches at King and Bathurst which were 
once also operated by pointmen have been automated for many years.   
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Appendix A - Detailed Survey Results                                     
                                                                   
The following tables detail several measures of each route's operation. These are link and half-trip 
running times, headways, the amount of short-turning, and a measure of the effectiveness of the 
short-turns in smoothing headways.                                   
                                                                      
Of necessity, the data in these tables is somewhat compressed.  Readers should consult the legend 
to interpret the headings which have been used.                                                          
                                                                   
A.1 Running Times                                                        
                                                                   
For each route, the table of running times shows the average time which streetcars took between 
various observation points.  Averages are given for the entire survey, for individual days, and for 
hourly periods.  The hourly averages include data for the relevant interval on all three survey days.  
The hourly period to which a trip is assigned is determined by the time at the beginning of a one-
way link.  For return trips over a link, the time at the turning point is used.                                                                   
 

Table A.1.1  Running Times – King                                        
                                                                         
Link        Length        Overall       Daily Averages   Hourly Averages 
              km       #  Avg  km/h      8   16   24     3-4  4-5  5-6   
                                                                         
West Half                                                                
                                                                         
Y-Q           5.70     50  30  11.4     34   27   30     28   30   34    
Q-D-Q         4.05    102  20  12.2     20   19   20     19   21   20    
Q-R-Q          --      52  12   --      10   12   14     15   14   10    
Q-Y           5.70    136  28  12.2     26   32   25     25   30   28    
                                                                         
Y-D-Y        15.46     84  70  13.2     68   72   69     65   72   73    
Y-R-Y        11.40     38  65  10.5     64   66   64     63   66   63    
                                                                         
East Half                                                                
                                                                         
Y-G           3.27     71  11  17.8     13   10   --     11   12   11    
G-B-G         2.79     75  12  13.9     12   12   --     13   12   12    
G-Y           3.27     72  15  13.1     15   16   --     15   16   15    
                                                                         
Y-B-Y         9.33     88  40  14.0     41   39   39     39   40   39    
Y-P-Y          --      62  30   --      28   30   31     32   32   24    
Y-C-Y          --       8  21   --      20   18   23     26   --   19    
                                                                      
Legend :                                                                 
                                                                      
B  Broadview Station                    Y  Yonge & King                  
G  Gerrard & Broadview                  Q  Queen & Roncesvalles          
P  Parliament & Dundas                  R  Roncesvalles Yard             
C  Church & Queen                       D  Dundas West Station           
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Table A.1.2  Running Times – Queen and Downtowner                       
                                                                         
Link        Length        Overall       Daily Averages   Hourly Averages 
              km       #  Avg  km/h      8   16   24     3-4  4-5  5-6   
                                                                         
West Half                                                                
                                                                         
Y-B           2.03    143  11  11.1     11   10   13      9   11   11    
B-R           3.50    117  19  11.0     24   14   --     16   19   20    
R-H           3.17    131   9  21.1      7    9    9      9    9    8    
H-R           3.17    136   7  27.1      8    6    7      6    7    7    
R-B           3.50    101  14  15.0     13   15   --     15   14   14    
B-Y           2.03    147  11  11.1     12   11   10     11   12   11    
                                                                         
R-H-R         6.33    122  15  25.3     15   15   16     15   16   15    
R-S-R          --      35   6   --       3    7    8      8    7    6    
                                                                         
Y-H-Y        17.38     97  69  15.1     75   63   69     70   68   69    
Y-S-Y        11.05     31  60  11.0     65   56   60     62   58   61    
                                                                         
East Half                                                                
                                                                         
Y-C           5.25    248  19  16.6     18   18   21     19   19   19    
C-N-C         5.73    121  20  17.2     19   19   22     19   20   21    
C-W-C          --      52  11   --       8   13   13     12   12    9    
C-Y           5.25    239  21  15.0     21   22   19     22   21   20    
                                                                         
Y-N-Y        16.22     88  59  16.5     58   59   62     60   60   59    
Y-W-Y        11.14     46  51  13.1     48   53   53     52   52   50    
                                                                         
C-V-C         6.99     89  23  18.2     22   22   26     24   23   24    
Y-V-Y        17.48     31  61  17.2     61   62   62     62   61   61    
                                                                         
                                                                      
Legend :                                                                 
                                                                      
N  Neville Loop                         B  Bathurst & Queen              
V  Bingham Loop                         R  Roncesvalles & Queen          
W  Woodbine Loop                        S  Sunnyside Loop                
C  Coxwell & Queen                      H  Humber Loop                   
Y  Yonge & Queen                                                         
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Table A.1.3  Running Times – Dundas                                     
                                                                         
Link        Length        Overall       Daily Averages   Hourly Averages 
              km       #  Avg  km/h      8   16   24     3-4  4-5  5-6   
                                                                         
West Half                                                                
                                                                         
Y-L           4.79    128  24  12.0     27   23   24     24   24   23    
L-D-L         2.74     87  13  12.6     --   12   13     13   13   12    
L-L-L          --      18   6   --      --    6    6      7    6    4    
L-Y           4.79    113  22  13.1     --   22   22     22   23   22    
                                                                         
Y-D-Y        12.31     93  60  12.3     66   57   59     58   61   59    
Y-L-Y         9.58     18  53  10.8     --   53   53     50   54   52    
                                                                         
East Half                                                                
                                                                         
Y-G           2.84     96  14  12.2     14   14   18     14   16   13    
G-B-G         2.79     78  13  12.9     13   13   --     14   13   13    
G-Y           2.84     60  15  11.4     18   13   --     14   16   14    
                                                                         
Y-B-Y         8.46     80  41  12.4     48   39   38     42   41   43    
Y-P-Y          --      11  33   --      --   34   33     33   35   31    
Y-C-Y          --      38   8   --      --    7    8      8    8    7    
                                                                         
Legend :                                                                 
                                                                         
B  Broadview Station                    Y  Yonge & Bundas                
G  Gerrard & Broadview                  L  Lansdowne & Dundas            
P  Parliament & Gerrard                 D  Dundas West Station           
C  Church & Queen                                                        
                                                                      
                                                                        
L-L-L shows the time taken to circle the triangle at College,Dundas and 
Lansdowne (College Loop).  The time of arrival was inferred from spacing 
relative to preceding and following cars at Yonge; the time of departure 
was observed.                                                                
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Table A.1.4  Running Times – Carlton                                    
                                                                         
Link        Length        Overall       Daily Averages   Hourly Averages 
              km       #  Avg  km/h      8   16   24     3-4  4-5  5-6   
                                                                         
West Half                                                                
                                                                         
Y-B           2.05    164  13   9.5     13   13   12     11   13   13    
B-L           2.69    108  11  14.7     14    8   13     13   11   10    
L-H-L         3.24     62  12  16.2     --   13   12     12   13   13    
L-L-L          --      32   5   --      --    5    4      5    5    4    
L-B           2.69     98  13  12.4     --   13   12     13   12   13    
B-Y           2.05    158   8  15.4     10    7    9      8    9    8    
                                                                         
Y-H-Y        12.72     84  56  13.6     58   54   56     57   57   55    
Y-L-Y         9.48     30  49  11.6     --   48   49     47   49   49    
                                                                         
East Half                                                                
                                                                         
Y-V           2.76    122  15  11.0     15   15   --     14   16   16    
V-Q           3.52     44  13  16.3     13   13   --     14   13   13    
V-M-V        10.64     58  40  16.0     40   40   --     39   41   39    
Q-V           3.52     49  16  13.2     14   17   --     16   17   15    
V-Y           2.76    108  11  15.1     11   11   --     12   10   11    
                                                                         
Y-M-Y        16.17     63  65  14.9     64   65   68     65   66   65    
Y-Q-Y        12.57     47  56  13.5     54   57   58     57   55   57    
                                                                         
Legend :                                                                 
                                                                         
M  Main Station                         B  Bathurst & College            
Q  Coxwell & Queen Loop                 L  Lansdowne & College           
V  Broadview & Gerrard                  H  High Park Loop                
Y  Yonge & College                                                       
                                                                         
                                                                        
L-L-L shows the time taken to circle the triangle at College, Dundas and 
Lansdowne (College Loop).  The time of arrival at the loop was observed; 
the time of departure was inferred from spacing relative to preceding and 
following cars at Bathurst.                                              
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Table A.1.5  Average Route Speeds                                        
                                                                      
Route                              Observed             Scheduled        
                                   Speed (km/h)         Speed (km/h)     
                                                                      
King                                  13.5                 14.9          
                                                                      
Queen -- Humber to Neville            15.7                 16.8          
         Humber to Roncesvalles       25.3                               
         Roncesvalles to Neville      13.7                               
                                                                      
Dundas                                12.3                 13.0          
                                                                      
Carlton                               14.3                 15.2          
                                                                      
All routes (see note 1)               13.5                               
                                                                      
                                                                        
1. The value shown for all routes does not include data for Queen between 

Humber and Roncesvalles.  This, therefore, shows the average speed for 
street running on the four routes surveyed.                                                   

 
2. The values shown for the Queen route between Humber and Roncesvalles 

reflect the use of a reserved right of way, wider than average stop 
spacing and lower-than-average number of riders boarding at these 
stops.                                                          
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A.2 Headways at Yonge Street and at Termini                              
                                                                   
The following tables give the average headways at Yonge Street and at the termini of the routes.                                           
Standard deviations and maxima are given for these values.  The large values for most of the 
standard deviations indicate that there is a great deal of fluctuation in the headways even though the 
averages are close to the scheduled values.                   
                                                                      
Also evident here are the large value of the maxima particularly at the termini reflecting the 
combined effects of irregular headways and the large proportion of cars which are short-turned.                 
                                                                      
Note that we have estimated times at most termini by averaging the times at which cars were seen 
at the nearest observation point.  As running times over the observed portions of routes do not vary 
much from one car to another, we can assume that the same holds true for the outer portions of 
routes. 
                                                                      
In the tables which follow, no value is shown for Yonge eastbound on the King, Dundas and 
Carlton routes for May 24th.  This is caused by the absence of an observer at Gerrard and              
Broadview on that day.                                              
                                                                      

                                                                     
Table A.2.1  Headways -- King                                            
                                                                      
Scheduled Headway : 2.55 minutes                                         
                                                                      
    All Days            May 8th   May 16th  May 24th    All Days by Hour 
    #   Avg. S.D. Max   Avg. Max  Avg. Max  Avg. Max    3-4   4-5   5-6  
                                                                         
At Yonge Street                                                          
                                                                         
WB  156 2.88 2.41  12   3.05  12  2.77   8  2.79   9    2.53  2.98  3.43 
EB   61 5.05 3.27  15   5.64  15  4.55  10  ---   --    4.75  4.79  6.08 
                                                                         
At Dundas West Station                                                   
                                                                         
    116 4.20 3.10  14   4.00  13  4.00  11  4.62  14    3.33  4.24  4.80 
                                                                         
At Broadview Station                                                     
                                                                         
    102 4.94 4.17  19   5.37  19  4.53  14  5.00  17    3.94  4.69  6.29 
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Table A.2.2  Headways -- Queen and Downtowner                            
                                                                      
Scheduled Headway : 2.55 minutes westbound                               
                    1.53 minutes eastbound to any point                  
                    2.55 minutes eastbound to Neville                    
                                                                         
                                                                      
    All Days            May 8th   May 16th  May 24th    All Days by Hour 
    #   Avg. S.D. Max   Avg. Max  Avg. Max  Avg. Max    3-4   4-5   5-6  
                                                                         
At Yonge Street                                                          
                                                                         
WB  156 2.88 3.13  18   2.79  18  2.78  13  3.06  14    2.80  2.69  3.28 
WBH 122 3.67 3.42  18   3.52  18  3.64  13  3.85  15    3.33  3.90  3.85 
                                                                         
EB  245 1.93 1.68   9   1.98   9  1.79   9  2.04   8    2.15  1.96  1.70 
EBN  95 4.24 3.24  17   4.41  17  3.68  11  4.79  16    4.11  4.46  4.06 
EBB  39 9.36 5.15  23   9.62  21  8.50  22 10.08  23    9.82  9.90  7.00 
                                                                         
At Humber Loop                                                           
                                                                         
    164 3.49 3.46  18   3.45  18  3.45  14  3.56  15    3.06  3.59  3.78 
                                                                         
At Neville Loop                                                          
                                                                         
    115 4.03 3.81  18   4.26  18  3.51  15  4.46  14    3.76  4.43  3.83 
                                                                         
Note :                                                                   
                                                                         
                                                                        
Data shown at Yonge Street are for all trips (first line of each pair)and 
for through trips only (second line of each pair).  Thus, the line 
labelled "EB" summarises all cars including those on Downtowner, while the 
line labelled "EBN" gives data only for those cars which actually went to 
Neville Loop. 
 
Downtowner service to Bingham is shown on the line "EBB".                
                                                                      
WB gives information for all westbound Queen cars while "WBH" includes 
only trips to Humber Loop.                                      
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Table A.2.3  Headways -- Dundas                                          
                                                                      
Scheduled Headway : 2.40 minutes westbound                               
                    4.00 minutes eastbound                               
                                                                      
    All Days            May 8th   May 16th  May 24th    All Days by Hour 
    #   Avg. S.D. Max   Avg. Max  Avg. Max  Avg. Max    3-4   4-5   5-6  
                                                                         
At Yonge Street                                                          
                                                                         
WB  142 2.92 2.45  19   4.08  19  2.56   9  2.79   7    2.82  3.08  2.75 
EB   89 3.90 2.54  14   3.93  14  3.86   8  ---   --    3.82  4.10  3.78 
                                                                         
At Dundas West Station                                                   
                                                                         
    103 3.82 3.22  23   4.83  23  4.10   9  3.16   9    3.81  3.44  4.36 
                                                                         
At Broadview Station                                                     
                                                                         
    111 4.65 3.06  19   5.32  19  4.26   9  4.47  10    4.73  4.54  4.70 
                                                                      
                                                                        
Note :                                                                   
                                                                      
The value for Dundas West Station from 3:00 to 4:00 pm omits the 8th of 
May for which only one datum was available.                           
                                                                      
The value for Yonge WB from 5:00 to 6:00 pm omits the 8th of May for which 
no data is available.                                              
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Table A.2.4  Headways -- Carlton                                         
                                                                      
Scheduled Headway : 3.00 minutes                                         
                                                                      
    All Days            May 8th   May 16th  May 24th    All Days by Hour 
    #   Avg. S.D. Max   Avg. Max  Avg. Max  Avg. Max    3-4   4-5   5-6  
                                                                         
At Yonge Street                                                          
                                                                         
WB  134 3.23 2.80  14   3.03  11  3.40  14  3.23  14    3.00  3.16  4.37 
EB  116 3.07 2.39  12   3.02  12  3.12   9  ---   --    3.16  3.18  2.91 
                                                                         
At High Park Loop                                                        
                                                                         
     88 4.75 3.63  17   4.43  12  4.31  17  5.79  17    4.30  5.08  4.76 
                                                                         
At Main Station                                                          
                                                                         
     75 5.68 4.51  22   4.84  15  5.96  16  6.72  22    3.90  6.52  6.20 
                                                                      
                                                                        
Note :                                                                   
                                                                      
The value for Yonge WB from 5:00 to 6:00 pm omits the 8th of May for which 
only two data were available.                                      
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B.  Graphic Timetables of Streetcar Routes                               
                                                                   
B.1 General Format of the Graphs                                         
                                                                   
The graphs in this report were produced by computer using as data the route timetables collated 
from the raw data sheets.                      
                                                                      
The horizontal axis represents time measured in minutes starting at 3:00 pm (0.00) and continuing 
to beyond 6:00 pm (180.00).  The vertical axis represents distance in arbitrary units chosen to use 
the full area of the graph despite the varying lengths of the routes.  The top of a graph is the west 
end of a line, the middle is Yonge Street and the bottom is the east end of a line.  A few distances 
have been exaggerated slightly to make the graphs easier to read (eg: Yonge-Church and Coxwell-
Woodbine). 
                                                                      
The criss-crossing lines on the graphs represent streetcars moving from one end of the route                                               
to the other as the time changes from left to right.  On the Queen graphs, the Kingston Road                                  
services are represented by dotted lines to make them more distinct.  The car numbers are shown 
minus their standard "4000" prefix.  Thus "4001" appears as "1" and "4549" appears as "549".  On 
occasion car numbers are overwritten when two cars are estimated to have reached a terminus at the 
same time.  This is an artefact of the graphing software.                            
                                                                      
Although streetcars cannot pass one another except at a few locations, the lines on the graphs often 
do cross.  This occurs because we did not have observers at all termini and short-turn points and, 
therefore, had to estimate times at some of these points from other observations.  (For example, the 
time at all termini except Humber Loop was obtained by averaging the times each way at the 
nearest survey location.)  Because cars did not necessarily take the same length of time in each 
direction to a terminus, our estimated times will be representative but slightly in error.  The result is 
that a short-turning car may appear to pass a through car on its way to the first observer on the line.  
It would have been possible to "correct" these anomalies in the graphs at the expense of some 
guesswork and the loss of a consistent approach to presenting the data.                                         
                                                                      
Lines may appear to cross where in fact they touch without crossing.  This shows that one car 
caught up with another one, and was observed crossing an intersection immediately behind it.             
                                                                      
Cars may travel together for long distances. On Carlton on the 8th at 3:30 pm, cars 4153 and 4512 
went from Broadview to Main Station and return without separating. At 3:45 pm, cars 4069 and 
4074 did the same thing. 
 
Some lines cross the graphs at bizarre angles. These represent cars which were making an unusual 
short-turn or which were out of service for a long time.  Some of these are commented on in the 
route-by-route analysis below.     
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B.2 King Route                                                          
                                                                   
The first thing that strikes the eye is the short-turns which, as we showed above, occur in greater 
numbers here than on any other route.  The second thing is the amount of time cars consume 
traversing the Parliament-Dundas on-street loop and the loop at Roncesvalles Yard.  All three days 
saw a high level of short-turning.                        
                                                                      
The rainy weather on the 8th no doubt contributed to the slower link speeds (which can be seen 
from the slopes of the plotted lines). Even so, there were plenty of gaps on the 16th and 24th which 
look regular only in comparison to the disastrous 8th. The very predictable link times on each day 
can be clearly seen.  There is no sign of hold-ups at specific points and times which would be 
characteristic of accidents or other emergencies.               
                                                                      
One car, 4466, vanished from sight for one hour at about 4:00 pm on the 8th westbound between 
Broadview/Gerrard and Yonge. It is unlikely that several of our observers missed the same car 
(they missed very few altogether) and we must assume that the car was temporarily out of service 
at Russell Yard.                      
                                                                      
On the 16th, car 4030 was not seen between leaving Yonge westbound at 4:30 pm and its return 
eastbound at 5:30 pm.  This plots as a horizontal line, but the car probably short-turned at    
Dufferin.                                         
                                                                      
The 24th shows a vivid example of how short-turns can negatively affect service. Car 4301 was 
turned through Roncesvalles Yard at 4:00 pm (taking about 15 minutes for the manoeuvre), and this 
created a gap of at least 10 minutes which travelled across the route.  The gap was further widened 
by the short-turning of two more cars, 4306 and 4030, at Parliament just before 5:00 pm. The gap 
was only partially filled by 4062 on its way back to Yonge at 5:30 pm.                                                              
                                                                      
A similar, but less dramatic, case occurred the same day when a small gap at Broadview Station at 
4:20 pm was turned into a large gap at Dundas West Station at 5:10 pm by the short-turning of 
4070 and 4332 through Roncesvalles Yard.                                 
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B.3 Queen, Downtowner and Kingston Road Routes                           
                                                                   
These graphs are the densest because of the closer scheduled headways and the presence of three 
services on Queen east of the Don River.  It can easily be seen that the Kingston Road services do 
not mesh with the Queen cars.  "M" and "Y" are printed to distinguish Downtowner-McCaul cars 
from Kingston Road-York cars.                                                 
                                                                      
There were quite a few gaps which crossed the route on all three days.  Also visible on the graphs is 
the ragged condition of the service when our observations began at 3:00 pm.  There were many 
short-turns, and the length of time taken by cars at Woodbine Loop can be seen clearly.                                    
                                                                      
The slower speed on the Bathurst-Roncesvalles link on the 8th is visible from the lower slope of the 
lines.  This was probably due to traffic congestion on that rainy day.  Both the 8th and the 16th 
show a slower than average speed for Bathurst-Yonge (no observer was at Queen and Bathurst on 
the 24th and, therefore, we have no data for the link on that day).               
                                                                      
Cars plotted horizontally short-turned at Dufferin or Shaw.              
                                                                      
There was one case of a gap neatly filled by short-turns on the 16th at 4:40 pm in the west end.                                    
                                                                   
B.4 Dundas Route                                                         
                                                                   
The 16th and 24th present the most regular graphs as is to be expected from our statistical analysis.                                               
 
On the 8th, however, a disabled truck on Roncesvalles Avenue prevented swing cars from entering 
service via their normal route.  Instead, a circuitous and time-consuming route via King, Bathurst, 
College and Spadina was used.  None of these cars appears to have entered service on time as all 
were short-turned at least once immediately upon arrival at Dundas Street.  Two of them sat on                                                      
the sidelines (on Bay or Spadina) for over an hour doing nothing to help the passengers waiting in 
the wind and rain that day. 
 
In addition to the problem on Roncesvalles, the graph of May 8th shows a delay bothways on 
Dundas at about 4:10 pm somewhere between Broadview/Gerrard and Yonge.  On the other hand, 
as can be seen, the prevailing disaster was not helped one bit by the six westbound cars which were 
short-turned at Bathurst.                                                             
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B.5 Carlton Route                                                        
                                                                   
There was no observer at Lansdowne on the 8th preventing us from showing the time taken to 
short-turn there.  On the 24th, there was no observer at Broadview/Gerrard, and this meant that our 
estimates of times at Main Station are based on observations at Yonge Street.  Coxwell short-turns, 
therefore, tend to "pass" through cars rather awkwardly because the potential for error in estimating 
Main Station times is rather high.  These problems could be smoothed out, but again we would be              
second-guessing the raw data just to make the graphs look better.                                             
                                                                      
An interesting movement is shown at Queen and Coxwell at 4:30 pm on the 8th when 4126 
apparently passes 4064.  In fact, 4126 returned to its route via Queen and Parliament while 4064 
returned north from Coxwell-Queen loop.                             
                                                                      
On the 16th, the observer at Yonge seems to have had a fast watch as times on the Bathurst-Yonge 
link were rather speedy.  The Yonge-Bathurst link, however, is visibly slower than the  average 
speed on the route for all three days.  This is probably due to the large volume of passengers 
boarding at stops in this link.                                                      
                                                                      
The horizontal lines on the 8th are cars which short-turned at Bathurst.  On the 16th and 24th, 
sloping lines can be seen for two cars short-turning at Bay.  Also on these days, six cars short-
turned at Broadview.                  
                                                                      
It should be noted that all of the Bathurst, Bay and Broadview short-turning cars returned into the 
midst of other cars and not one filled a gap in service.        
                                                                      
Two gaps were skillfully filled by short-turning westbound cars at Lansdowne on the 24th (at about 
4:30 and 5:00 pm).  On the other hand, a gap was created on the 8th at 4:30 by the short-turning of 
eastbound cars 4126 and 4064 at Coxwell.  Similarly, on the 24th at 4:20 pm another gap was 
created by the short-turning of 4082, 4137 and 4095.                                
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C.  Weather Conditions During TTC Surveys                                
                                                                   
In response to a query from our committee which was endorsed by City Council, the TTC revealed 
the dates on which various passenger counts had been conducted on its streetcar routes from 1976 
to 1982.3  We have researched the temperature and precipitation for these dates from the Globe and 
Mail, and have also checked the day of the week for each of the counts.                                                      
                                                                      
As can be seen, 15 out of 20 surveys took place on Mondays which are not representative of typical 
transit loading patterns.  One of the dates given is for a Saturday, and we assume that this is an 
error.  Winter and summer counts are mixed randomly from year to year even though it is well 
known that there are large seasonal fluctuations in demand.                                                               
 
At first glance, many of the days show rain or snow, but only 4 had more than 1 mm of 
precipitation.  More than 1 cm was recorded on only 2 days.  Of the 20 days reported, only 6 had a 
maximum temperature of less than 10 C; 7 had a maximum of over 20  C.                                                              
                                                                      
The data from these riding surveys are used by the TTC in their evaluation of the comparative 
performance of routes as part of the Service Standards Program.  Because the data for various 
routes are collected at different times of the year and on different days of the week, it is possible for 
a route's performance to be over or understated relative to others in the system.   Moreover, year-to-
year comparisons are impossible because a route is not always surveyed under the same conditions.                       
 

TABLE C.1 Dates, Days of the Week and Weather During TTC Surveys        
                                                                      
Route             Date        Day      Temp.   Precipitation             
                                       Deg C   Type   Quantity (mm)      
                                                                         
King              15 Oct 75   Wed      22      Rain   Trace              
                  13 Jun 77   Mon      22                                
                  31 May 78   Wed      30                                
                   8 Jan 79   Mon      -4      Snow   Trace              
                   1 Jun 81   Mon      19                                
                  22 Nov 82   Mon      10                                
Queen              8 Dec 75   Mon       1                                
                  15 May 78   Mon      14                                
                   4 Dec 79   Mon      11      Rain     2.6              
                  20 May 81   Wed      22                                
                   1 Nov 82   Mon      13      Rain     8.2                      
Dundas             9 Jun 75   Mon      21                                
                  20 Jun 77   Mon      23      Rain     0.5              
                   9 May 78   Tue      17      Rain    10.2              
                  13 Nov 78   Mon      10      Rain     0.8              
                  21 Apr 81   Tue       4                                
Carlton            8 Jul 75   Tue      32                                
                  22 Nov 76   Mon       3      Snow     0.5              
                  14 Nov 77   Mon       4                                
                  17 Nov 78   Mon      -2      Snow   108.0              
                   4 Apr 81   Sat       ?       ??     ?? 

                                                 
3 TTC Report Number 6, Replacement of PCC Streetcars, May 29, 1984. 
 


