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INTRODUCTION



The term ‘non-towered aerodrome’ describes any aerodrome that does not have an operating air traffic control tower and any towered aerodrome when the tower is not operating. There is no defined volume of airspace associated with operations at nontowered aerodromes. Within a CTAF (R), the R indicates that the carriage and use of VHF radio is mandatory. A specified frequency is available for pilots to mutually co-ordinate separation. A CTAF represents an area of widespread aviation activity, from private operations through to high capacity RPT. Even when operating at conservative speeds, jet RPT aircraft can widen the already broad range of various operating speeds of traffic within the CTAF and in the traffic pattern. Crews should be most diligent in their use of the “see and avoid” principal (CAR 163A), providing positive separation by radio and visual means. Less experienced aviators may not fully appreciate these factors, so it is up to the airmanship of our crews to ensure safe operation. If flights are planned to be operated to a CTAF, within Class G or within nonradar Class E airspace, the operating aircraft must be equipped with a serviceable TCAS.



2.



PROCEDURES



2.1



Descent and arrival



Prior to top of descent, complete all company communications on company frequency. Following completion, set VHF 2 to monitor the CTAF frequency. On receipt of a clearance to leave controlled airspace on descent, set the Altitude Alerting System to the higher of LSALT/MORA/MSA. Once visual terrain clearance is assured, circuit altitude may be set in the MCP ALT window. Note: the Altitude Alerting System may be set for intermediate altitudes during descent to assist with traffic separation. Before descending from controlled into class G airspace and before separation with any aircraft operating near the base of controlled airspace can be compromised, the pilot-in-command of an IFR flight must report position, level, Page 3 of 16
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intentions and estimate for next position / destination to the ATS unit providing services in class G airspace. If the report is made using HF radio, a broadcast must be made on the appropriate area VHF frequency. All available landing lights, and runway turn-off lights, must be illuminated when descending in non-radar Class E airspace and all Class G airspace. Aircraft airspeed shall not be in excess of 250 knots indicated below 10,000ft in Class E or Class G airspace. The maximum speed on descent is 250 kt below 5,000 ft HAA and 210 kt below 3,000 ft HAA. The acceptance of ATC requests for a high-speed descent in excess of the above limits is not permitted. A pilot of an IFR flight must report when changing to the CTAF when the ATS frequency will not, or cannot, be monitored. This report must include the aerodrome location and frequency. Broadcast by 10nm inbound to a non-towered aerodrome. The broadcast should include the aircraft position, altitude and the pilot’s intentions. At busier nontowered aerodromes or when operating a high performance aircraft, pilots may start monitoring and broadcasting on the CTAF earlier. Most RPT Aircraft make their first call around 25-30 nm.



2.2



Approach and landing procedure in the CTAF



Aircraft separation from other traffic within the CTAF should be conservative at all times. Positive vertical or lateral separation should be achieved by means of position broadcasts or visual sighting. A minimum of 1000ft vertical separation should be maintained until sighting and passing conflicting traffic. Where vertical separation is not possible, lateral separation is acceptable, remembering that Flight Crew will have to take into account the level of accuracy of the navigation equipment on board each aircraft. Flight Crew should adopt a conservative approach to airspeed for arrivals at non towered aerodromes, to minimise as far as practical airspeed differential with low performance aircraft. Prior to reaching 15 NM from the airport, maximum airspeed must not exceed the Green Dot (Airbus), or Flaps Up Manoeuvre Speed (B747, B767 and B737). The maximum speed for circuit entry is the appropriate speed associated with the configuration for a standard circuit, or Visual Traffic Pattern (Boeing). Page 4 of 16
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Aircraft should not exceed 200 KT indicated air speed (IAS) when operating within the circuit of a non-towered aerodrome. Circuits When operating at non-towered aerodromes, the following circuit heights are recommended: (a) jets/turbo props/high performance aircraft, 1500 ft AGL; (b) typically single engine piston, 1000 ft AGL; and (c) ultralights with a maximum speed of 55 kts and helicopters, 500 ft AGL. NOTE: High performance aircraft are those that have a normal downwind speed of greater than 120 kts. Entry to the circuit depends upon the direction of arrival and traffic conditions. The recommended methods for entering the circuit are as follows: (a) From the live side, arrive at the appropriate circuit altitude before entering the circuit. Approach the circuit on a course 45o to the downwind leg and join the circuit abeam the middle of the runway; or; (b) From the dead side, arrive at the appropriate circuit altitude before entering the circuit. Turn crosswind between the departure end of the runway and the middle of the runway. Give way to aircraft established in the circuit and on the 45o entry to downwind. Aircraft approaching a non-towered aerodrome for landing should join the circuit as above unless it is: (a) Following an instrument approach procedure in IMC; or (b) Conducting a visual circling procedure in IMC after completion of an instrument approach procedure (c) Conducting a straight-in approach Aircraft approaching a non-towered aerodrome for landing must make all turns to the left except: See (a) and (b) above or; (c) Where right hand circuits are specified for the aerodrome; or (d) When entering the upwind, crosswind or downwind leg Straight-in approach Only pilots of radio equipped aircraft may conduct a straight-in approach at nontowered aerodromes. A straight-in approach should only be used when it does not disrupt the flow of arriving and departing traffic. Pilots conducting straight-in approaches must give way to other aircraft in the circuit. Any pilot complying with the following conditions may make straight-in visual approaches to a non-towered aerodrome: Page 5 of 16
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The aircraft must be equipped with VHF radio and be able to communicate on the CTAF; The pilot in command must be able to determine the wind direction and runway in use at the aerodrome from: 1. AWS, AAIS, CA/GRS or UNICOM; or 2. Radio contact with a ground-based radio communication service, a company agent, or an aircraft operating at the aerodrome; or 3. Visual indications, if the information cannot be determined by the above means.



A pilot should include the intention to conduct a straight-in approach with the inbound broadcast. Further broadcasts on the CTAF at 3NM final, and 1NM final (with intentions) should be made. Pilots should make all of the recommended broadcasts unless operational considerations preclude them from doing so. Pilots of aircraft conducting a straight-in approach at a non-towered aerodrome should observe the following procedures: (a) The pilot in command must not commence a straight-in approach to a runway when the reciprocal runway direction is being used by aircraft already established in the aerodrome traffic pattern. (b) All manoeuvring to establish the aircraft on final approach must be conducted outside a 5 NM radius from the intended landing runway threshold. Note: Within 5NM, pilots are expected to make only minor corrections to line up accurately on final approach. This will enable pilots conforming to the aerodrome traffic pattern to optimise their visual scan for traffic along the final approach path. (c) The aircraft’s landing lights, anti-collision lights and strobe lights, where fitted, must be illuminated when within 5NM of the intended landing runway threshold, and must remain illuminated until the aircraft has landed. (d) An aircraft established on base leg or final approach for any runway has priority over an aircraft carrying out a straight-in approach. Separation minima for landing An aircraft must not continue its approach to land beyond the threshold of the runway until: (a) A preceding departing aircraft using the same runway is airborne and: (1) has commenced a turn; or (2) is beyond the point on the runway at which the landing aircraft could be expected to complete its landing roll and there is sufficient distance to manoeuvre safely in the event of a missed approach; Page 6 of 16
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(b) A preceding landing aircraft using the same runway has vacated it and is taxiing away from the runway; (c) A preceding aircraft using another runway, has crossed or stopped short of the landing aircraft’s runway. Cancellation of SARWATCH SARWATCH should be cancelled on the ground to the appropriate ATS unit. When cancelling SARWATCH, pilots must include: (a) the aircraft radio call sign; (b) place of arrival or point from which SARWATCH services are no longer required (c) the words “CANCEL SARWATCH”; and (d) when communicating with a unit other than that nominated, the name of the ATS unit to which the report shall be relayed. Broadcast on the CTAF frequency when clear of the runway.



2.3



Taxi and departure procedure in the CTAF



Prior to departure; (a) Monitor CTAF frequency whilst performing pre-flight duties to aid in monitoring existing traffic movements. (b) Set the Altitude Alerting System to the lower level of controlled airspace (Class A or Class E) until in receipt of an airways clearance. Note: the Altitude Alerting System may be set for intermediate altitudes during climb to assist with traffic separation. A broadcast must be made: • Before taxiing • Before entering the runway for departure (with intentions) Pilots of IFR flights operating from non-towered aerodromes must report to ATS on taxiing to obtain relevant IFR traffic information. Taxiing reports and broadcasts must include the following information: (a) Aircraft type; (b) POB (for IFR flights other than RPT); (c) IFR (d) Location; (e) Destination or departure quadrant or intentions; and (f) Runway to be used. Pilots must adhere to the AIP selection of circuit direction and separation minima during the take-off: Page 7 of 16
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Separation minima for take-off: An aircraft must not commence take-off until: (a) a preceding departing aircraft using the same runway has: 1. crossed the upwind end of the runway; or 2. commenced a turn; or 3. if the runway is longer than 1800m, become airborne and is at least 1800m ahead of the proposed point of lift-off. (b) a preceding landing aircraft, using the same runway, has vacated it and is taxiing away from the runway; (c) a preceding aircraft, using another runway, has crossed or stopped short of the take-off aircraft’s runway. Pilots of departing aircraft should: (a) if departing in the direction of the circuit, climb on the extended runway centreline to circuit height. When past the departure end of the runway continue straight ahead or make a 45-degree turn in the circuit direction. (b) If departing contrary to circuit direction, pilots should wait until 500 feet above circuit height before turning, and broadcast on the CTAF. Pilots remaining in the circuit should climb to within 300 ft of circuit height before turning crosswind. A pilot-in-command of an IFR aircraft must establish flight on the departure track as soon as practicable after take-off and within 5nm of the aerodrome, except that, at aerodromes which have published standards instrument departure procedures, an IFR aircraft may depart in accordance with those procedures. When established on the departure track, and clear of the circuit traffic, the pilotin-command must report departure to ATS unless instructed otherwise. This report must include the following information: (a) time; (b) outbound track in degrees magnetic; (c) intended cruising level; and (d) the estimate for the first en route reporting point. If the pilot transmits the departure report before intercepting the departure track the report must include advice that the aircraft is manoeuvring to intercept departure track.
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Climb



Once above 10,000ft, reset VHF 2 in accordance with standard company procedure. Ensure airways clearance has been obtained prior to climbing into Class E or Class C airspace. All available landing lights, and runway turnoff lights, must be illuminated when climbing (and descending) in non-radar Class E airspace and all Class G airspace.



2.4



Broadcast / Report Summary



Applicable to IFR aircraft in Class G airspace and all aircraft at non-towered aerodromes “Report”



means a mandatory radio report from an aircraft to the appropriate ATS unit “Broadcast” means a radio broadcast from an aircraft on the appropriate frequency to provide advisory information to other traffic The Broadcast format is as follows: [Location] Traffic [Aircraft Type] [Call sign] [Position / Intentions] [Location]
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Descent:



Inbound/ over-flying



Circuit



Departure



Outbound IFR aircraft in class G, General Reports



Situation IFR a/c: Before leaving controlled airspace on descent IFR a/c: Changing to the CTAF frequency and not monitoring ATC frequency on second COM system By 10nm from the aerodrome (unless specified in ERSA). When entering the circuit from the downwind side or from the dead side (entering midfield crosswind) • When conducting an instrument approach: ! Departing the final approach fix ! Terminating approach / missed approach • When conducting a straight in visual approach ! 3 NM ! 1 NM (with intentions) Clear of runway IFR a/c: After landing cancel SARWATCH Downwind Base Final (with intentions) IFR a/c: Taxi call Before taxiing Before entering the runway for departure (with intentions) Departing contrary to circuit direction IFR a/c: Departure call Reaching cruising level Position report at prescribed and nominated points Before changing level Changing frequency For clearance into controlled airspace
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PAL should be activated on departure prior to taxiing and on arrival within 15nm of the aerodrome and at or above LSALT. Activate by 3 transmissions of 1-5 seconds within 25 seconds. PAL lighting will remain illuminated for 30 – 60 minutes depending on the installation. The wind indicator light will flash continuously during the last 10 minutes as a warning. PAL operation maybe provided as an optional function of the AFRU (Aerodrome Frequency Response Unit) on the CTAF frequency associated with the aerodrome. AFRU + PAL required transmission: 3 transmissions of 1 second with 1 second pause in between. Jeppesen ATC AU – 318 6.11 details the PAL system fully.



3.2



Aerodrome Frequency Response Unit (AFRU)



An AFRU will provide an automatic response when pilots transmit on the traffic frequency for the aerodrome at which it is installed. The features of the AFRU are as follows: a.



When the aerodrome traffic frequency has not been used for the past 5 minutes, the next transmission over 2 seconds long will cause a voice identification to be transmitted in response. eg: “Goulburn CTAF”.



b.



When the aerodrome traffic frequency has been used within the previous 5 minutes, a 300 millisecond tone will be generated after each transmission over 2 seconds long.



c.



A series of 3 microphone clicks within a period of 5 seconds will also cause the AFRU to transmit a voice identification for the particular aerodrome.



Jeppesen ATC AU – 318 6.12 details the AFRU system fully.
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Certified Air/Ground Radio Service (CA/GRS)



A CA/GRS is an aerodrome-based radio information service which may operate at non-controlled aerodromes. The service is a safety enhancement facility which provides pilots with operational information relevant to the particular aerodrome. The service is not a separation service. The call sign of the service is the aerodrome location followed by “Radio”; eg, “Ayers Rock Radio”. The radio operators of the services have been certified to meet a CASA standard of communication technique and aviation knowledge appropriate to the service being provided. However, it is not an Airservices provided air traffic service. Pilot procedures are unchanged from the standard non-towered aerodrome operating and communications procedures. Aircraft making the normal inbound or taxiing broadcast receive a responding broadcast from the CA/GRS operator, conveying the following information: a. b.



Confirmation of the correct CTAF. Current, known, relevant traffic in the vicinity of the aerodrome and on the manoeuvring area of the aerodrome.



The CA/GRS will provide emergency service call-out if requested by the pilot in an emergency or, if in the opinion of the operator, a call-out is warranted. Jeppesen ATC AU – 905 2.2 details the CA/GRS service fully.



3.4



Automatic Information Aerodrome Service (AAIS)



Weather conditions and operational information will be provided by means of an AAIS broadcast on a discrete published frequency (similar to ATIS). Pilots should monitor the published AAIS frequency before making the taxiing or inbound broadcast and indicate that the AAIS information has been received. The weather information provided by the service is derived from approved measuring equipment, which meets BoM aeronautical precision standards. QNH provided by an AAIS may be used to reduce landing, circling or alternate minima in accordance with the Instrument Approach/Takeoff Proc (Terminal Section) paragraph 5.3. QNH sources. Jeppesen ATC AU-905 2.2.6 (c.) details the AAIS system fully.
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A PRACTICAL GUIDE TO AIRCRAFT SEPARATION IN CLASS G AIRSPACE



Operations to and from CTAF’s require careful consideration and planning due to the lack of an ATC separation service. Whilst many potential conflict combinations can occur, the most critical scenario is opposite direction climbing and descending aircraft, to and from an aerodrome. Modern jet aircraft will typically follow a steeper climb profile than a descent profile. However, factors such as weight, wind and runway in use will often see the TOD position of the arriving aircraft roughly coinciding with the TOC point of the departing aircraft. In this case the aircraft flight profiles will be close, and can cross multiple times. This scenario occurs at Ayers Rock where some Qantas schedules have a departing service at the same time as an arriving service (to/from Sydney). In this situation even if runway 31 is in use and the arriving aircraft is planning a straight in approach, there is no guarantee that the departing aircraft will out climb the arriving aircraft. Considering this, it is unacceptable to assume that the departing aircraft will pass over the arriving aircraft with an acceptable amount of separation.



So how does a pilot achieve safe separation?



Firstly, it’s time to dispel the myth that DME spacing prior to passing opposite direction traffic is acceptable. As an example, a calculated DME difference of say 15nm on approximately reciprocal tracks, which might at first seem adequate for separation, is unacceptable for the following reasons: •



In such a dynamic environment it is difficult to accurately calculate the DME position of each aircraft at the time the common altitude would be passed.



•



With a closing speed of approximately 900 knots, 15 DME only gives about 1 minute of separation (ATC use 10 minutes).



•



This amount of separation may lead to TCAS warnings.



In a non-radar environment, ATC require a minimum of 10 minutes lateral separation in the nose-to-nose case to descend/climb through a common level. This equates to at least 100nm.
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As this is obviously neither practical nor safe, the only reliable and efficient method is to climb/descend through the common level after passing. The arriving aircraft must level off at a commonly agreed level 1,000’ above the agreed level off altitude of the departing aircraft and they must maintain these levels until they have passed. Passing can be confirmed by visual sighting and/or DME readouts.



What are the best altitudes for level off?



The best altitudes are those which result in minimum time in level flight before passing the opposite direction traffic. This ‘best’ altitude is the altitude at which both aircraft would otherwise simultaneously pass through had a normal climb and descent been accomplished ie. the potential point of conflict. The advantages of this ‘best’ altitude are: •



It ensures minimum excursion above the descent profile for the arriving aircraft, and minimum time of being held down for the departing aircraft.



•



The aircraft arrive at their level off altitude at approximately the same time and pass with 1000’ separation, which assists with visual sighting.



•



It generally puts the aircraft within the required parameters for TCAS proximity or advisory display.



How can this altitude be determined?



As a rough approximation, the descent rate of a jet aircraft at high levels will be about the rate of climb at low levels. Therefore if an aircraft is climbing through 10,000’ at the time another is descending through 20,000’, they will subsequently simultaneously pass ‘in the middle’ at about 15000’. Put another way, the altitude of conflict would occur at approximately the average of the two altitudes of the aircraft at any instant. As an example, if the departing aircraft reports passing 7,000’ and the arriving is at 19,000’ then the approximate altitude of confliction would be (7,000+19,000) divided by 2 = 13,000’. In this case, it is suggested that the appropriate level off altitudes would be 12,000’ for the departing aircraft and 13,000’ for the arriving aircraft. Another benefit of this method is that it can then be used to identify in what class of airspace the conflict would occur. If the altitude is determined to be close to the base of Class E airspace (FL180 at Ayers Rock), the aircraft cleared to leave Page 14 of 16
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control area on descent could request to maintain FL190. The controller would then not issue a clearance to the climbing aircraft until passing, thereby ensuring safe separation. Whilst it is recognised that the above calculation is certainly not an exact science, it is very close to the actual altitude at which the conflict would otherwise occur, and it is easy to determine in a busy Flight Deck. Any subsequent deviation above the descent profile that may result from a level off should be of secondary concern. Having said that, taking into consideration the impending workload increase for the arriving aircraft, it may be more desirable for the departing aircraft to be held down rather than having the arriving aircraft held up. Flight Crew should also give consideration to reducing their rate of climb/descent approaching the conflict altitude to reduce the risk of a TCAS alert.



What about other than reciprocal tracks?



Because there are also separation issues involved when on other than reciprocal tracks, it is good to have a mental model to apply when calculating other traffic separation requirements. Radials on the fix page are a good tool to use to assist with this. If we roughly apply separation standards employed by ATC, we come up with: (a) (b)



If you plan to pass an aircraft on the reciprocal track or closely spaced radials, employ the vertical separation method. In the case of tracks that diverge by at least 30 degrees, both aircraft may be deemed separated when beyond 30nm from the aerodrome, enabling unrestricted climb/decent. Obviously, this is guidance only and the final decision rests with the Pilot in Command of each aircraft.



Proper and applied pilot separation techniques whilst outside controlled airspace are essential. Remember that the golden rule is to always be conservative when separating your aircraft from others.
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