Unit V – Toronto Departure
1- Introduction

Control of the Toronto Terminal airspace is a shared responsibility between the Toronto Departure and Toronto Arrival controllers.  Of he two controllers working traffic within the Terminal airspace simultaneously, the Departure controller is responsible for the majority of the airspace.  On VATSIM Departure's airspace is the entire Terminal area, except for the airspace specifically delegated for Pearson arrivals.  Departure's traffic therefore includes: 

Pearson departures

Toronto City Centre and Buttonville IFR arrivals and departures

Aircraft transiting the terminal airspace (overflights)

The Departure controller is responsible for YTZ, YKZ, and overflight traffic because the Toronto Arrival controller’s airspace is defined vertically and laterally with an 'Arrival Box'.  This leaves the remainder of the airspace to be under the jurisdiction of the Departure controller.  To reduce coordination and conflictions, in addition to the use of the Arrival Box, Arrival and Departure controllers each use standard altitudes that are assigned to their aircraft.  Altitudes issued to aircraft depend on its position inside or outside of the Arrival Box.  For smooth traffic flow in the terminal, it is imperative that both Terminal controllers fully understand the Arrival Box and the altitudes that each may assign, and the locations where they may be assigned.  This module deals predominantly with the control of Pearson departures.  The primary Toronto Departure frequency is 128.80 MHz.

2- Split Operations

When Pearson operates in a dual east-west configuration, Departure may be split into two positions:

   North Departure - works runway 05/23 and uses 127.57 MHz

   South Departure - works runways 06s/24s and uses 128.80 MHz

Normally on VATSIM, the Departure position is operated by a single controller using 128.80 MHz.
3- Control Transfer of Departing Aircraft

Although IFR aircraft become the control of the Departure controller once airborne, a prop or overshooting aircraft on a heading assigned to them by Tower cannot be changed by Departure until that aircraft has left the Tower Control Area.  The Departure controller must keep in mind that if a situation arises where separation may be compromised between an aircraft handed off to them from Tower and any other departure; they are to take appropriate action in order to avoid a loss of separation, and to ultimately ensure flight safety.

4- SIDs at Pearson

There are two types of SIDs- Pilot Nav and Vector SIDs.  The SIDs used at Pearson are all vector SIDs.  The definition of this type of SID can be found in MANOPs, but essentially ATC will provide navigational guidance via radar vectors to help aircraft establish themselves on course.  As per a SID or instructions issued by the Clearance Delivery controller to the pilot, IFR aircraft departing Pearson are authorized to climb initially to either 3,000 or 5,000 feet.

5- Radar Identification

On initial contact with every Pearson IFR departure, Departure must:

a- Inform the aircraft if, and when they are being provided with radar service and

b- Verify the aircraft’s Mode C readout 

On VATSIM through ASRC/VRC, a departing aircraft which has been previously cleared for take off by a Tower is to be considered radar identified to the Departure controller on receipt of a handoff M511.1 I.  When a Tower is not online, and the aircraft has not been provided with Airport Control service by another controller acting as a Tower, then radar identification may be established by means of M511.1 E or M511.1 G.  In Canada, the term used to inform aircraft that radar service is being provided is “radar identified” rather than “radar contact” which is commonly heard in the United States and in some other places in the world.  When radar identification has not yet been established, the aircraft should be informed by stating “negative radar contact”.  When radar identification has been lost, aircraft must be told: “radar contact lost”.

6- Altitude Readout Validation

The altitude displayed on an aircraft’s data tag must be validated before it can be used as a means to provide vertical separation to that aircraft. M503.1 states that the altitude readout may be considered valid if it does not differ from the aircraft’s reported altitude by more than 200 feet.  If a pilot fails to state their current altitude on initial contact with the Departure controller they should be asked “say your passing altitude”.
7- Noise Abatement

In reality the Departure Controller has a responsibility to contribute to effective noise management in order to minimize the impact of departure noise to the surrounding communities.  The departure noise abatement restrictions must be applied to jet aircraft at all times, and to prop aircraft when specified.  The SIDs in use at Pearson incorporate the noise abatement requirements and except for weather, emergencies or missed approach separation, jets may not be instructed to commence a turn before reaching 3,600 ASL.  Props and some jets are permitted to be turned below 3,600, but only during day operations.  Additionally, jet departures off 33L or 33R must pass the MALTN fix in addition to being at or above 3,600 ASL before being turned off a SID.

8- Speed Restrictions

To help reduce noise levels on departure, in addition to not being permitted to turn below 3,600 ASL, aircraft are not to exceed a speed of 250 knots indicated until they are above 10,000 ASL.  This restriction is noted on each SID plate and it helps Departure to maintain the initial separation between departing traffic by limiting their airspeed after take off.  ‘Not above 250 KIAS until above 10,000’ is a somewhat special restriction used at Pearson which is by no means applied at all airports. In fact, unless the restriction is indicated on a SID or applied by ATC, departing aircraft may increase speed at their discretion above 250 KIAS.  Another factor which restricts a departing jet aircraft’s initial airspeed are VNAPs.  VNAP stands for Vertical Noise Abatement Procedure and at Pearson, jets are required to conduct their initial climb-out profile following either VNAP A or VNAP B. The purpose of these procedures is to limit the initial airspeed that a jet may climb at after takeoff thereby reducing noise levels. Both VNAP procedures terminate at 3000 feet AGL and aircraft may then begin accelerating to 250 kts.  The impact to the Departure controller is that an aircraft that follows a VNAP procedure will, in general, show a higher rate of climb and lower ground speed until they reach 3000 AGL than would an aircraft not flying a VNAP profile.  Realistically VNAPs are not a significant issue for the VATSIM Departure controller; however one should be aware of the existence of these procedures which may change the initial climb profile of departing jet aircraft.  

9- Separation

The Departure controller must provide separation between aircraft operating in the TCA that satisfies one of the following:

Lateral Separation – 3 miles, however wake turbulence must also be provided in 



accordance with M533.2.

Vertical Separation – 1,000 feet

10- Toronto Terminal Overview
The main function of Departure is to attempt to permit aircraft to climb continuously toward their cruise altitude, while guiding them on course and avoiding traffic.  In general, the Departure controller will use radar separation (distance) to keep departures separated from each other and use vertical separation (altitude) to keep departures separated from arrivals.  The Arrival controller uses the same strategy as well - radar separation to keep arrivals separated from arrivals and vertical separation to keep arrivals separated from departures.  Because both Departure and Arrival use vertical separation to keep one’s aircraft apart from the other’s, procedures are in place in order to move all of the climbing and descending traffic efficiently while ensuring safety.  The way this is done is by using the Arrival Box and defining the airspace and the altitudes that each controller may use. 
11- The Arrival Box

The purpose of the Arrival Box is to divide the Terminal airspace into distinct sections so that within each section, both Departure and Arrival know which altitudes they may assign to their aircraft. The controllers may not assign the same altitude to aircraft within any given section in order to ensure vertical separation will be maintained.  By knowing where which altitudes can and cannot be assigned, co-ordination between the Arrival and Departure is not required.  Since the airspace within each section of the Arrival Box is owned by either the Departure or Arrival controller, one must try and envision the regions of the Arrival Box containing different layers.  The Arrival Box contains three basic types of areas: narrow Arrival Corridors, a Pre-Descent Area, and one large Final Approach area.  The three Arrival Corridors lead aircraft towards the Toronto VOR from the three non straight-in bedposts along Victor Airways and are easily identified.  The Pre-Descent Area is a chevron or bowl-shaped area which opens from the threshold of the arrival runways and wraps around the sides of the airport.  The Final Approach Area is the long rectangular shaped area which may include a narrow channel that leads into it from the straight-in fix.  The Final Approach Area is subdivided into one or two regions.  For demonstration purposes refer to the 05/06L Arrival Box shown below.  When any of runways 05, 06L or 06R is active for landing, the Arrival and Departure controllers are required to display the 05/06L Arrival Box overlay on their radar.  The principles explained for use of the 05/06L Arrival Box apply to other runway configurations also.  The 05/06L Arrival Box shown below contains four separate regions because two of the Arrival Corridors join together.  For practical purposes we will refer to the Arrival Box as containing three separate Arrival Corridors even though the north and north-east Arrival Corridors join to form one region in this case.  
Arrival Corridors

In the 05/06L configuration, the three Arrival Corridors run from FLINE, WASIE and LINNG towards the Toronto VOR, along V164, V37 and V36 respectively.  Aircraft flying one of the FMS STARs (MANS/FLINE, SIMCO/WASIE, or YOUTH/LINNG) track inbound along the same path as these Victor airways.  Depending on the fix, aircraft inbound to Pearson via an Arrival Corridor enter Terminal airspace at an altitude of either 9,000 10,000 or 11,000 and Arrival may descend aircraft here to no lower than 8,000.  At times, prop aircraft may enter the Arrival Corridors 1,000 below the jet aircraft.  Thus within an Arrival Corridor, Arrival owns from 11,000 down to 8,000.  Therefore, Departure owns the balance of the airspace which is from the ground up to 7,000 and then from 12,000 up to FL230.  

Pre-Descent Area

The shape of the Pre-Descent area is not standard and differs slightly for each of the Arrival Boxes.  The purpose of this area is to permit Arrival to further descend their traffic to as low as 6,000.  Therefore within the Pre-Descent area an Arrival aircraft may be at an altitude anywhere from 11,000 to 6,000.  Departure owns the balance of the airspace in this region; which is from the ground up to 5,000 and from 12,000 to FL230.  By looking at Figure 1 you can see how a departing jet aircraft climbing to 5,000 will be vertically protected from any arrival by at least 1,000 feet.  While in this region, Departure cannot authorize an aircraft to climb above 5,000.  

            
Arrival Controller’s Airspace within the 05/06L Arrival Box
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Final Approach Area  

Aircraft enter the Final Approach Area from three locations - from the straight-in fix, or from one of two areas abeam the landing runway when leaving the Pre-Descent area to join one of two downwind legs.  Aircraft that enter the Final Approach Area from the straight-in bedpost are at 7,000.  Aircraft entering the Final Approach Area from the Pre-Descent area are at an altitude of 6,000 or above. 
The Final Approach Area may be subdivided into two or more areas in order to reserve some airspace for Departure to work IFR traffic into or out of the Toronto regional airports Buttonville and City Centre.  These areas and airports will be discussed further in the Toronto Arrival and Satellite modules.  Without going into all of the details of these regions at this point, the important piece of information to know is that here Departure owns from 12,000 to FL230 inclusively in addition to some low lying airspace.
12- Issuing Vectors to an Aircraft

The definition of a vector in MANOPs is: a heading issued to an aircraft for the purpose of providing directional guidance by means of radar.  Therefore in order to issue a heading, the aircraft must first be radar identified.  To vector an aircraft is defined as: to issue headings to an aircraft for the purpose of providing navigational guidance by means of radar.  Thus you vector an aircraft by issuing radar vectors (makes sense).  M543.1 states that there are three methods to vector an aircraft.  They are to specify:

The heading to be flown:

"Air Canada 795 fly heading 330"

The direction of the turn and the heading to be flown after completion of the turn:   "Air Canada 795 turn left heading 330"

The direction of the turn and the number of degrees to turn:

"Air Canada 795 turn left 10 degrees"

In a Terminal the most commonly used of the three methods is the second where the direction of the turn and the heading are issued to the pilot.  Care must be used with this method so as not to issue an incorrect left or right direction with the turn.  In general the third method is used by Enroute or Arrival controllers as a method to issue course adjustments.  An Arrival controller may wish for a slight course adjustment of perhaps 10 degrees while an Enroute controller may require a course change by 30 degrees or more.  Aircraft should normally be given the reason for being given a vector by ATC, however because all of the SIDs at Toronto indicate that radar vectors will be issued by ATC on departure, stating the reason would be redundant.  

13- Altitude Assignment
In Canada the phraseology used when assigning an altitude to an aircraft is “climb to” or “descend to”.  Use of the word “to” with climb/descend is not mandatory and may be omitted in cases where it is considered redundant or might be mistaken for the number two.
For all airways, Toronto Departure may assign a prop aircraft as high as 11,000

For jets, the maximum altitude the Departure controller may assign depends on the route which the aircraft has filed:
     15,000




     FL230
V265 

(OAKVL)

All other airways/routes
V37-104-443 (ANCOL)
14- Departure Technique with the Arrival Box
To illustrate how the Arrival Box works in practice consider a jet and prop departing runway 06L while Pearson is in a dual 05/06L daytime configuration.  

Jet Aircraft

Jet Aircraft will normally be climbing out on a SID, or runway heading to 5,000.  Once off the ground, the aircraft is immediately within the Pre-Descent area where Arrival may have aircraft in descent to 6,000.  Therefore the departing jet will be separated from any arrival by at least 1,000 feet.  Once the jet has left the Pre-Descent area, it enters the end of the YSO arrival corridor.  As stated above, within this area Departure owns from the ground up to 7,000 and from 12,000 to FL230.  Because Arrival may have opposite direction traffic within this Arrival Corridor in descent to 8,000 Departure may issue climb to no higher than 7,000.  Issuing a departing jet 7,000 will guarantee at least 1,000 feet of vertical separation will exist between the departing jet and any aircraft in the Arrival Corridor.  When using the Arrival Box, it is forbidden for Departure to clear an aircraft to climb through an Arrival Corridor because it is airspace of the Arrival controller.  Therefore, the jet cannot be issued higher than 7,000 until it is free from the Arrival Corridor area.  Once the jet has fulfilled the requirements of noise abatement by reaching 3,600 ASL on the SID it may be vectored towards the flight planned route.   For example a turn direct BULGE may be issued at 3,600 ASL, but until the jet has cleared the Arrival Corridor no higher than 7,000 may be assigned.  Once direct BULGE and free of the YSO Arrival Corridor, the aircraft will be completely out of the Arrival Box and can be issued further climb to 15000.
A more complicated situation arises for a 06L jet departure that has flight planned via OAKVL because this aircraft must be turned back to the direction opposite of takeoff in order to become established on course.  Because departures are not permitted to enter airspace of the Arrival controller, typically an aircraft such as this would be vectored away from the airport far enough so that when the turn towards OAKVL is made, the aircraft will remain well south of the Arrival Box.  At 3,600 ASL a 90 degree crosswind turn could be issued to a heading of 150, and once free of the Pre-Descent area, clearance to 7,000 may be issued.  Once free of the YSO Arrival Corridor the aircraft enters airspace where they may be issued climb to 15000.  The only complicating issue here is that now between the aircraft and OAKVL is the LINNG Arrival Corridor which the aircraft is prohibited to cross through between 8,000 and 11,000.  There are now two ways to proceed to cross the LINNG corridor while keeping out of the Arrival controller’s airspace - keep the departure below Arrival’s airspace or climb the departure above Arrival’s airspace:  

a- Hold the departure at 7,000 and send it to OAKVL ensuring the aircraft will 
cross the LINNG corridor below the Arrival controller’s airspace.  Once the 
aircraft is free of the LINNG corridor to the west it may then be issued climb 
from 7,000 to as high as 15,000.


b- Issue climb to 15000 and ensure that the aircraft will not cross through the 
LINNG corridor within the Arrival controller’s airspace (8,000 to 11,000).
The method used by the controller will depend on several factors which include rate of climb by the departing aircraft, aircraft’s ground speed, and other traffic within the terminal area, in particular arrivals.  

Prop Aircraft

Non-jet aircraft may be transferred to Departure off the SID flying an assigned heading by Tower.  Consider a prop flight planned to OAKVL issued the standard prop turn of 100.  On initial contact, the prop will normally be established on the 100 heading and climbing to 3,000.  The prop will be in Departure airspace within the Pre-Descent area and may be issued climb to 5,000.  Here again are two options:

a- Keep the prop at 5,000 and vector it under the Pre-Descent area at 5,000 towards OAKVL while remaining clear of the Final Approach Area, or

b- Issue climb to 7,000 once clear of the Pre-Descent area and vector the aircraft underneath the LINNG Arrival Corridor.

Enhanced Climb

When using the Arrival Box, it is not permissible for the Departure controller to climb an aircraft into or through airspace owned by the Arrival controller.  There is however one exception and that is when “Enhanced Climb" is utilized.  Enhanced climb permits the Departure controller to climb an aircraft through an Arrival Corridor under the following conditions:

a- There are no arrivals inside the Arrival Corridor within 20 DME of YYZ or

b- If there is an aircraft within the Arrival Corridor within 20 DME of YYZ, the departing aircraft must pass behind it with the appropriate radar or radar wake turbulence separation.

Because Enhanced Climb is a special procedure utilized by the Departure controller, they become solely responsible for ensuring separation between their departure and any arrival in the corridor it crosses.  In the previous example with a jet planned via OAKVL, if there was traffic inside the YSO corridor but beyond 20 DME of YYZ, the departing aircraft would be permitted to climb through the Arrival controller’s airspace.  In addition, if there was an aircraft inbound to Pearson via LINNG and it was within 20 DME of YYZ, the Departure controller would also be permitted to cross through the LINNG corridor provided their aircraft passes behind the arrival with appropriate separation.  Enhanced climb is utilized routinely in order to provide uninterrupted climbs.  

15- Exchanging Traffic Information

Because vertical separation is the method used to keep departures and arrivals apart, often aircraft will be separated by the minimum required separation of 1,000 feet.  When two aircraft will be separated by the minimum separation and the targets are likely to merge a controller is obligated to exchange traffic information to each pilot.  Thus the Arrival controller will pass traffic information to the arrivals and the Departure controller will pass traffic information to the departures.  Section M165 should be read for full details.  Traffic information based on radar identified aircraft should always be in the following format: Position, Distance, Direction, Type and Altitude.  Position of traffic should be given in terms of the 12 hour clock in relation to the aircraft so a pilot will be able to find their traffic easily.  Example phraseologies:

 Position:
Traffic 3 o’clock, traffic 12 o’clock

 Distance: 
3 miles, 5 miles

 Direction: 
Southwest bound, Opposite Direction, Eastbound

 Type:       
Airbus 320, Boeing 767

 Altitude:   
Level at 8000/climbing to 7000/in descent to 8000/



1000 feet above/1000 feet below
Example: KLM692 traffic 2 o’clock, 5 miles, a northbound CRJ at 8,000

It is important to use the standard format each time traffic information is issued as pilots expect the information to be given in this format to aid them in ascertaining their traffic visually. 

16- Aircraft Navigation Equipment 

The Departure controller should be aware of the different types of navigation equipment pilots use in flight, and of their associated suffixes filed in flight plans.  These codes tell ATC what type of initial navigational guidance an aircraft will need in order to be able to become established on course.  Aircraft are now commonly equipped with some form of GPS or Area Navigation (RNAV) capabilities.  The most common suffixes seen on VATSIM which indicate that an aircraft is able to navigate directly to any fix or VOR on their own are /G and /R.  Others include /W, /X, and /Y.  An aircraft that does not have the ability to navigate directly to a fix on their own, and may require navigational assistance provided by ATC, or by ground based radio aids such as NDBs or VORs, should indicate that they have standard equipment on board by the suffix /S. See M903.2 for details on suffixes.  /S aircraft will have a flight plan that may contain a combination of NDBs, VORs, Victor airways or Jet routes. 

17 - Establishing Aircraft on Course

Once an aircraft has departed, they should be vectored to take them away from the Arrival Box as soon as possible in a direction towards their flight planned route.  The sooner an aircraft can get away from the Arrival Box, the less amount of time they will have to spend possibly being held underneath inbound arrival traffic.  In order to move an aircraft away from the Arrival Box as quickly as possible, it may be necessary to issue a vector, or a series of vectors which initially may not take the aircraft towards their flight planned route.  Jet aircraft that depart in a direction opposite to their route of flight are normally issued a crosswind turn (90 degrees off runway heading) to help clear the Arrival Box.  For example, a jet departing runway 06L enroute to ANCOL or OAKVL may be given an initial vector of 150 to permit them to clear the Arrival Box before a second turn is issued to take them westbound towards their flight planned route.  Each situation will be different based on the traffic situation, but Departure will normally try to maintain a square departure pattern from which aircraft will then fan out from.  Jet aircraft that are equipped to do so may be cleared direct to the initial fix on their flight plan so long as the fix is one of the following:


TONNY, BULGE, OAKVL, ANCOL, ARTHR, or CALON
An aircraft with a flight plan containing their first fix other than one of these should be issued a radar vector towards that fix.  It will then be the responsibility of the Centre controller to terminate the radar vector and send the aircraft on course as filed.  Commonly seen fixes that the Departure controller should not be clearing aircraft directly to are: BIGBE, THORL, MSS, BEJAT, GOPEV and YCF.  Jet traffic filed on an eastbound route (MSS, YCF, ART) are to be handed off on a heading of 080 to 100 that will take them south of V98.  After departing runway 23 or a 33, southwest bound jets filed via V37/V104/V443 may be handed off to Centre on a heading of 200 to 220.  Having jets on these headings separates the prop and jet streams for Centre.
Aircraft that have filed outbound via a Victor airway or a High Level Jet route are to be vectored in a manner to permit them to intercept their route at an angle of no greater than 30 degrees.  For example a runway 06L departure for V252 (YYZ 124 radial) may be instructed to intercept V252 on a heading of 150 which will provide a 26 degree intercept with the airway.  Consideration must be given when dealing with airways that have a bend in them such as V320, V252, V36 and V443.  These airways change direction and the Departure controller should ensure that the aircraft will join the airway prior to the point where the airway changes course.

18- Termination of Vectors

M547.2 states that an aircraft must be informed when vectoring is discontinued.  This occurs when the aircraft is on a heading to intercept their outbound airway or on track proceeding directly to their first fix.  In either case, M545.1 states that upon termination of vectors, the aircraft is to be informed of their position.  The position may be issued in relation to a fix, airway course or radial M545.2.  Within a busy terminal area such as at Toronto it is typical for Departure not to issue a position when vectors are terminated.  Reason being is that the majority of aircraft now have GPS capability and know their position at all times, so it would be simply extra workload to give a pilot information that they already have.  The approved phraseology to inform an aircraft when vectors have been terminated is to give a position report in addition to saying "Resume normal navigation".  In practice this phraseology is almost never used.  The term commonly used is "on course" which is a shortened form of "Proceed on course".  Examples:

“TSC310 proceed direct CALON on course”,

“TSC310 cleared direct CALON on course” or to intercept V36:
“TSC310 turn left heading 290, intercept V36 on course”
In each of the examples the aircraft has been authorized to make a turn from their track direct CALON (or from the 290 heading) in order to continue on their flight planned route.  In the first two cases the aircraft will turn from CALON to BIGBE, and in the second case the aircraft will turn from the heading of 290 onto a heading to track along V36.

19- Issuing Multiple Control Instructions

When it is desired to issue several control instructions in one transmission, the information should be issued in the same format.  We have seen this principle previously in case of issuing an IFR clearance and when radar traffic information is given to pilots.  Standard phraseology requires that the order be: Heading, Altitude, and Speed.  The format of how a heading is to be given was previously mentioned.  Altitude is to be issued by saying each digit in the number of thousands or flight level.  For example, 15,000 is "One five thousand" rather than "Fifteen thousand" and FL230 is "Flight level two three zero" not "Flight level two hundred and thirty".  Speed is issued by saying "Speed" then the digits of the airspeed followed by "knots" though in practice often the word "knots" is omitted.

Example: “CJA100 turn left heading two nine zero, climb flight level two three zero, speed two eight zero knots”
20- Missed Approaches

Departure will receive control of aircraft in the departure phase of a missed approach from Tower.  As mentioned in the Tower section, Toronto Tower is responsible for providing separation between an aircraft conducting a missed approach and a previous departure by issuing a turn off runway heading if required.  If a turn is not necessary Tower may elect to leave the aircraft on runway heading.  Aircraft conducting an overshoot are cleared to 3,000 by Tower.  Departure's responsibility is to vector the overshooting aircraft further if necessary so that it will be in a position to be handed off back to Arrival and re-sequenced in the arrival flow.  To do this, Departure should ensure that the aircraft does not enter the Arrival controller's airspace just like any other departing aircraft.  Typically, the aircraft should be vectored out of the Arrival Box and issued climb to 4,000 when possible, so that the Tower may continue to depart prop aircraft with turns off the SID. In addition, continuing the climb of the overshooting aircraft to 4,000 will vertically protect any subsequent overshooting aircraft that would be climbing to 3,000.      

21- Hand-offs to Centre

One of the requirements of Departure is to provide separation between successive aircraft to the Centre controller that are on the same route of flight.  Departure must handoff aircraft to Centre with separation either constant or increasing.  It is not permissible for Departure to handoff aircraft in a manner that will result in a loss of separation between aircraft, such as a faster aircraft behind a slower one.  Departure must provide the following to the Centre controller:

a- 8 Miles in Trail (MIT) between successive similar types along the same airway

b- Vertical separation between jets and props on the same airway

c- A prop or a jet flying the same airway may be offset on a parallel track, but this
    may require co-ordination between controllers.

Part b is to be interpreted as jets are to be handed off above props along the same airway.  
The two routes for which co-ordination is not required when jet and prop aircraft are handed off to Centre not on course are V37/V104/V443 and eastbounds.  Southwest bound jets are placed on a heading so they track 5 miles south of the props on these airways.  Eastbound props are handed off to Centre on a heading to, or established on V98 while jets track at least 5 miles south of V98 in order to segregate aircraft types.  Handoffs should be initiated as soon as possible with Centre and must always be completed before the aircraft leaves the Terminal boundary.  The job of Departure is to guide the outbound aircraft away from arrivals, climb them and put them on course and ensure good spacing from previous and succeeding departures.  Generally, once this has been assured a handoff should be initiated.  It may be considered poor work practice to ‘hang onto’ aircraft as long as possible before initiating a handoff to the next unit.  Consideration for the pilot and the next controller must be taken into account when handing off to Centre and a late handoff may result in an aircraft leveling off unnecessarily.  Typically on VATSIM at Toronto if there are no Terminal overflights, a handoff to Centre may be initiated once an aircraft has been cleared to their first fix or is on a heading to join their filed route and is free of Arrival airspace.  An example of a situation where a timely handoff would be greatly appreciated by Centre would be if there was a V320 departure from CYYZ while Centre was working a CYHM departure filed via YWT-YVV.   

22- Spacing Techniques

The Departure controller must provide the Centre controller with spacing between similar-type aircraft departing along the same route of flight.  There are two methods to create and maintain spacing between aircraft.  They are vectoring and speed control.  Generally vectoring is used to create initial spacing and speed control used to maintain it.  It would be difficult to try and fully explain the details of spacing techniques here because one must see how a traffic situation unfolds while using them.  Nonetheless some basics can be mentioned.

Vectoring

Consider two consecutive similar performance jets departing off the same runway (06L) and both having filed via V265 THORL.  Assuming Tower provides the minimum 3 miles radar separation between these two aircraft, vectoring can be used to increase the spacing to at least 8 miles for the enroute controller by controlling the flight path distance each flies before reaching V265.  The first aircraft can be turned as soon as possible (at 3600 ASL) to a heading of 150 and cleared to 7,000.  Once the aircraft is far enough south, it can be cleared direct to OAKVL on a track that will keep it clear of the southern edge of the Arrival Box.  When the second aircraft departs, there are a few options:

a- Keep it on the SID and let it run out for a few extra miles before issuing a turn to 150

b- Instead of issuing one turn to heading 150, issue two turns.  The initial turn may be to a heading of 090, for example in order to increase the mileage flown by the aircraft by creating a wider turn.
c- Vector the second aircraft in a manner that it will intercept V265 prior to OAKVL. Issuing turns of 150 and 230 will accomplish this provided the turn to 230 is not delayed.  This results in the first aircraft being given the shortest possible path to OAKVL while the second aircraft must first intercept and fly along V265 briefly to get to OAKVL.
The best way to achieve spacing between aircraft is to use a combination of these methods at the same time.
In this next case consider a prop departing 06L on an assigned heading of 100 followed by a jet off 06L, both filed via V252.  There are at least three ways to handle this situation:  

a- Climb the prop to 5,000 and either leave it on the 100 heading, or turn it onto the airway once beyond the Tower Control Area.  When the jet departs turn it onto a 100 heading at 3,600 and issue higher climb to 7,000.  Once the jet has climbed through 5,000 it can be turned onto the airway.  Here vertical separation has been achieved and based on expected aircraft performance the prop can be issued a higher altitude since it is expected that the jet will outclimb the prop.  This method however, requires continuous monitoring of aircraft altitudes.

b- Turn the prop onto the airway and issue climb to 11,000 when able.  When the jet departs, it can be turned onto a heading of 120 at 3,600 in order to parallel the airway and the track of the prop (124 degrees). Issue climb to FL200 when able.  Once the jet has outclimbed the prop it may be turned onto the airway or cleared direct to BULGE.         
c- Turn the prop onto the airway and issue climb to 11,000 when able.  Turn the jet when able to 120 and climb to FL2300.  Leave both aircraft as is, and co-ordinate the parallel offset with the Centre controller.  This would be the least desirable method to use because it requires co-ordination, and in addition to this the jet would be transferred to the Centre controller not yet on course.

Speed Control

Speed control is a method used to maintain or slowly build extra spacing between aircraft of similar types. It is not as dependable as vectoring because of variables such as wind speed at different altitudes and aircraft performance.  The most straightforward way that speed control is used is to restrict the airspeed of the first aircraft, second aircraft, or both so that one does not catch up to the other.  Consider two similar performance jets that have departed runway 06L and both are to be routed via GOPEV.  Assume Tower has provided 3 miles of radar separation between the aircraft.  Here is a hypothetical scenario: 
The first aircraft is turned to a heading of 090 at 3,600 and issued climb to FL230.  The second aircraft is issued a slightly delayed turn to 090 and then issued climb to FL230 but instructed to not exceed 250 kts until advised.  What should happen is that spacing will increase once the lead aircraft reaches 10,000 and begins to accelerate above 250 kts.  There are however a couple issues that may foul up this plan.  The first is that the lead aircraft may not accelerate to 250 kts as fast as the second aircraft and if so the initial 3 miles between them will immediately start to decrease.  If it is obvious that this will happen, the altitude of the second aircraft may have to be limited as a last resort so that at least vertical separation will be maintained.  Consider what would happen if the winds aloft provided an increasing headwind as the lead aircraft climbs. The headwinds will result in a lower groundspeed for the first aircraft, and if the second aircraft climbs at a slower vertical speed than the first, it will not encounter as high of a headwind at the same position on departure.  Here the 3 miles between aircraft will begin to decrease.   

In addition, limiting the second aircraft to “not above 250 kts until advised” can foul up the plan if the second aircraft is a good climber.  Consider a heavily loaded RJ that departs for Charlottetown prior to a B762 that is lightly loaded and bound to Montreal.  Assume the winds aloft provide an increasing tailwind with altitude.  Limiting the B762’s speed by issuing “not above 250 kts until advised” may result in the following undesirable situation to occur:  The CRJ climbs at a slower rate than the B762 and even though the CRJ had a lead of 3 miles, the B762 climbs up rapidly and reaches 10,000 at the same time as the CRJ.  Now at 10,000 the CRJ begins to accelerate above 250 kts but climbs slower than the B762 in doing so which is climbing limited to 250 IAS, instead of its normal speed of say 300 IAS.  Assume the B762 is able to maintain 2,500 feet per minute climbing at 250 IAS and the CRJ is at 290 IAS but climbing at only 1,500 fpm. One of two things (or both) may happen:

1- The B762 outclimbs the CRJ, so even though the CRJ is further ahead in distance, the B762 has now climbed above the CRJ's altitude.
2- The B762, because its IAS in climb has been limited, shoots upward and encounters an ever increasing tailwind which will now push it closer and closer to the CRJ on radar.  Now, the B762 would be both outclimbing and overtaking the CRJ on radar which is entirely not what was intended to happen by limiting the second aircraft's airspeed.  One way to try and mitigate the above from happening is to instruct the first aircraft to begin accelerating above 250kts as soon as possible on initial contact.  This helps the first aircraft to pull ahead of the second quickly, but it does not guarantee that spacing will be held later if the wind issues previously mentioned begin to occur.  In addition, controllers are discouraged from breaking procedures laid out in the SIDs.  The "not above 250 kts until above 10,000" is in place not only so that aircraft fly common profiles on departure, it is also there for noise abatement reasons.  In addition pilots may not wish to accelerate above 250 kts below 10,000 to protect themselves from damage caused by bird strikes.

With the above complications possible it should be apparent that speed control is not to be used to create spacing exclusively.  Speed control applied once spacing has been achieved with vectoring works well.  One must have a good knowledge of the performance for different types of aircraft in order to use speed control on departure.  For example, instructing a B722 to maintain 320 kts in the climb above 10,000 may result in the aircraft being able to climb at only 1,000 feet per minute or less.  Typically high performance turboprop twins such as Dash 8's or Beech 1900's will climb at 160-180 knots and most jet airliners will climb at speeds ranging from 290kts for a F100 or CRJ to 340kts or more for a B744.  These numbers depend on factors such as aircraft weight, air temperature, winds aloft and pilot technique.  Because pilot technique is such a highly unpredictable variable on VATSIM in addition to pilots using different sources for winds aloft on-line flying, it makes the use of speed control that much more difficult to use.
Aircraft may be handed off to the Centre controller with speed restrictions still being applied that need to be cancelled. Co-ordination between Departure and the Centre controller must occur so that the Centre controller will know they will need to cancel the speed restrictions at some point.  Leaving a speed restriction in place on a handoff permits the Centre controller to cancel the restriction when they see fit to do so.
23- Overflights

Aircraft transiting the TCA

Departure handles the flights that transit through the terminal airspace because it is known where, and at what altitudes the Arrival controller has their traffic. Arrival traffic is no higher than 11,000 and is always contained within the Arrival Box.  It is generally not permissible for overflights to transit the TCA at altitudes used by the Arrival controller such as between 11,000 and 8,000 because they will take aircraft through Arrival Corridors.  Overflights should only be permitted through the TCA at altitudes that will not impact the Arrival controller such as 6,000, 7,000 or 12,000 and above.  A common route through the TCA takes aircraft from the west to east overhead YYZ VOR via YWT V98 OO.  If Toronto was in a 05/06L operation and the aircraft was at 5,000 the aircraft must be vectored to remain clear of the Final Approach Area.  Departure could vector the aircraft to the north to pass under the YMS arrival corridor or to the south to pass underneath the LINNG arrival corridor.  Overflights at higher altitudes would only have to be protected vertically as they transit the TCA by Departure.  For example consider an aircraft flying westbound from CYPQ to CYZR via direct at 16,000.  The Departure controller would have to use caution ensuring that they do not clear departures immediately up to FL230 as the aircraft approaches, or is inside the TCA.  Conflictions with that aircraft may occur with departing eastbounds, V320, V34, and V36 traffic until the aircraft has cleared the TCA well to the west. The Centre controller should give the Departure controller a point-out regarding the overflight well before the aircraft reaches the TCA boundary on the east side, and the Departure controller would in turn give a point-out to the Centre controller before they hand the aircraft back to the west of the TCA.  When applicable, the Departure must issue the Toronto altimeter on initial contact with an overflight.

CYHM departures

Departures from Hamilton that are planned eastbound impact Toronto Terminal operations in that the aircraft will be flying northeast bound and climbing through the Terminal airspace impacting both Pearson arrivals and departures.  Typically routes from Hamilton initially file over YYZ VOR, an eastbound fix such as OO, GOPEV, KENDI, or BEJAT or via J594.  Standard procedure for Centre is to issue an eastbound jet off Hamilton 5,000.  Centre will handoff aircraft to Departure as follows: 

-When Pearson is landing on a 15 or 33 the aircraft will be vectored or issued direct to YYZ VOR

-When Pearson is landing on any east or westbound runway the Hamilton departure will be sent direct to their flight planned eastbound fix of OO or beyond, or be issued a radar vector to the east of OO. 

Centre or Hamilton Approach may issue a maximum of only 5,000 because Hamilton arrivals are transferred to the controller working CYHM at 6,000 from Toronto Departure.  When the jet departing Hamilton contacts the Toronto Departure controller, it may be about to, or have already leveled off at 5,000 because of workload involved in the departure phase of flight and the quick frequency change.  To attempt to prevent an aircraft from leveling off, controllers may be able to co-ordinate a higher initial climb altitude.  As far as Departure is concerned the first problem with an eastbound jet off Hamilton is that it may be in conflict with aircraft departing Pearson along V443 or V265.  Once past these airways, the next conflicts are with arrivals inside the LINNG arrival corridor, then with Pearson departures along V252 and to the east.  Once by the LINNG corridor, Departure must sequence to provide the required 8 miles of in trail separation with this aircraft and any other eastbound similar type aircraft before handing off back to the enroute controller when east of the Terminal.

CYHM arrivals

The Hamilton arrival flow that impacts Toronto Terminal is the routing which takes aircraft from the east (CYOW, CYUL) into Hamilton.  The Preferred routes into Hamilton are via YSO V37 then: 


a- YYZ V265 OAKVL

b- YYZ V443 ANCOL

c- YYZ BURL RNAV STAR
Aircraft may be put on vectors at any point inside the Terminal for traffic, or to put the aircraft in a position so the Centre or Hamilton Approach will be able to vector the aircraft to the active approach at Hamilton (when coordinated).

Hamilton arrivals are handled as follows:

1- Centre instructs the CYHM arrival to descend to 12,000 and issues the Toronto altimeter.  This keeps the aircraft above any Pearson arrivals, and out of the Arrival controller's airspace so that Departure may work the aircraft through the Terminal.  The Centre should give the Hamilton weather and expected (or requested) approach to the pilot before handing off to the Departure controller because there will not be much time to do this after Departure hands the aircraft back to the Centre or Hamilton Approach controller.  It is also not the responsibility of the Departure controller to issue this information to Hamilton arrivals.

2- Once in contact with Departure, the aircraft is to be descended when able, to as low as 6,000.  The aircraft is to be descended in a manner that will keep it clear of all Pearson arrivals and departures.  It may necessitate restricting the climb of some Pearson departures so that the Hamilton arrival will be able to descend.  A good rule of thumb is to try to put the Hamilton arrival on a track that will take it direct to the Hamilton airport between V443 and V265 (i.e. heading 210 after YYZ VOR) if not on the FMS STAR.
3- Departure hands the aircraft back to Centre/Hamilton Approach with the aircraft either at, or in descent to 6,000.  Aircraft flying the RNAV STAR will be expecting to be instructed to cross MUXIG at 6,000 as depicted or at 3,000 if they will be conducting a straight-in approach to runway 24.  It is important to realize that an aircraft planning runway 24 which is held up too long will be unable to properly conduct their approach.  It may be advantageous to co-ordinate a lower altitude for the Hamilton arrival such as 3,000 to get the Hamilton lander down low in relation to Pearson departure traffic.  This also will help out a runway 24 lander in that they will not be expected to descend rapidly from 6,000 to 3,000 for their approach.

24- Non-Conforming Departures

There are two types of non-conforming departures.  The first type which typically does not have a great impact on operations is when in a dual configuration an aircraft departs from a non-standard parallel runway.  The impact of this type of non-conformer is that at some point the aircraft will need to cross the departure path of the other parallel runway.  Consider the example of a V36 jet departing runway 06L while in a dual 05/06L configuration.  Because this is simply an aircraft departing off a different parallel runway than normal, there is no impact to Arrival.  There should be minimal impact to Departure because Tower is required to provide some form of separation between all departures.  In the case of a V36 jet departing runway 06L, Tower may elect to hold any subsequent runway 05 departures until the non-conforming departure has cleared the runway 05 departure path.  The second type of non-conforming departure occurs with a crossing departure while in a parallel runway configuration.  For example a 33R departure while on a dual 05/06L configuration.  This type of departure affects Arrival in that they should be aware that a departing aircraft will be climbing in an area where they normally would have aircraft on a downwind leg.  Provided the rules of the Arrival Box are respected by Arrival and Departure, there should not be any Arrival-Departure conflicts.  The impact to the Departure controller with a crossing departure is great because a situation may exist in which Departure will have to separate and sequence this aircraft into the normal flow of the other departure traffic.  For example, consider a V252 jet departure off 33R with a V36 jet airborne off runway 05 and a GOPEV jet to depart 06L.  Because of the potential problems that the crossing departure may create for the Departure controller, Tower must obtain release authorization for this type of non-conformer.
