Emission sources
4 c)
Whenever new aircraft are added to the fleet, either through lease-in or purchase, we will assign (i) a fuel monitoring method (A or B); (ii) default data source for fuel uplift and fuel contained in tank; (iii) a default method for determining density; and (iv) a method for transmitting data into our operations management system OMS. Storage of data in OMS and retrieval from the system will be done as outlined in sections 4(e) and (f) of this monitoring plan.
 
(i) Choice of method A or B: 
We will use method B as the default for new and leased-in aircraft. We already use method B for our existing modern fleet (see section 6(b) of this monitoring plan for the exception) - covering both own and leased-in aircraft - so this will give us a consistent approach. We will require new lessors to use method B. This will also apply to aircraft acquired from other operators that are fully integrated into our normal operations.
We will only deviate from this approach in the exceptional case that our fleet is extended due to organisational changes (e.g. upon acquisition of another operator who use Method A). If this is the case, we will continue to use the method that was used previously until the systems and operations are fully integrated. See also section 6 (b) of this monitoring plan.

(ii) Choice of data source for fuel uplift and fuel contained in tank:
Fuel contained in tank will always be measured using on-board equipment. 
All newly acquired aircraft will be equipped with accurate on-board fuel measurement devices that automatically display fuel in terms of mass. The use of such equipment reduces the risk of manual typing errors in these additional steps. Therefore, we will use on-board systems as the data source for fuel uplift for new aircraft. 
In the case of newly leased-in aircraft types, we will use on-board measurement devices as the data source, for the same considerations made above. As we do not intend to acquire or lease any further old-timers into our fleet, fuel quantities will only be recorded using on-board measurement equipment. 

(iii) Density:
As outlined in (ii) above, all new aircraft types will have on-board fuel measurement devices that display fuel in terms of mass on the basis of temperature measurement, see also 6 c). As we will always use on-board devices for measuring fuel uplift and fuel contained in the tank, no separate measurement of density will be necessary for additional aircraft types. Because we will always use on-board fuel readings and no separate density measurement, we do not expect any special circumstances for additional aircrafts as described in the Monitoring Guidelines (Annex XIV section 2.1)


(iv) Transmission method: 
For aircraft equipped with ACARS, flight specific data are transmitted to OMS via an ACARS data link. As this electronic link reduces the risk of manual input error, we always use it if available (see also the attached document fuel_method_B_ACARS.pdf).
For aircraft not equipped with ACARS, data are recorded by the pilot in the technical flight log. After a flight, the pilot sends flight documentation (including flight logs) to our headquarter in Frankfurt, where the data is input manually into OMS by the operations management department. (see also the attached document fuel_method_B_manual.pdf ).


All of the above decisions will be made and documented by the Operations Management Department per aircraft type. 

4 d)

The Operations Management System (OMS) is the key IT system to track all flights performed by ZYX. It is a standard software package provided by OMS software corporation. Our currently used version is OMS v.3.2. The figures of the Systems.pdf (attachment, see section "Management") show OMS's linkage with other datasources used by ZYX. See also section 4(e) of this monitoring plan for more on data input into OMS. 
Description:
The master data of the Operations Management System (OMS) contains information on all owned and leased-in aircraft operated under ICAO codes ZYX. This information comprises amongst others the type of aircraft and a unique identifier (registration markings). 
Data input of master data: the Fleet Management Department is responsible for keeping an updated list of aircraft in the fleet management system which contains a system for leasing contracts and one for asset accounting. Newly acquired aircraft are added to asset accounting as soon as they are on our balance sheets; leased-in aircraft with our lessors are added as soon as the contract is made or, if they are leased in on an ad-hoc basis, they are added as soon as the first flight is made.
This information is transmitted to the operations department, where it is manually fed into the OMS as part of the master data. We are currently investigating a change to our systems landscape to remove the need for a manual update of the fleet list - this is one of the points in our improvement plan (see also section 11 of this monitoring plan).
Updates to the master data are made. Note that we keep a record of historical data in OMS, such that information on aircraft no longer in use is retained in OMS to guarantee the completeness of the list of emission sources for each reporting period.


Key risk: Failure to update the OMS master data, leading to aircraft not being monitored, even though they are flying under the ICAO designator “ZYX”- this risk applies particularly to leased-in aircraft. 


Control activities: We check on a monthly basis whether the flights (and corresponding aircraft) we are invoiced by Eurocontrol are registered in OMS. 

Note: If the commission has approved the Eurocontrol tool we will primarly use this tool for control activities instead of the invoices. Before the use of this tool as control instrument we will check and document if there are discrepancies between data on the basis of invoices from Eurocontrol and the Eurocontrol tool.

4 e)

Description: All flights we operate under our ICAO designator are stored in our central IT system OMS. Flight-related information in OMS with ETS relevance:
- date 
- flight number
- type of flight (e.g. training, test, etc.)
- aerodrome of departure and arrival (ICAO code and full name)
- number of passengers aboard (by type: male/female/infant, paying/non-paying/crew, etc.) 
- net and gross weight of freight and mail 
- aircraft registration markings
Note that we do not generally collect per-flight data in OMS for leased-out aircraft that do not fly under our ICAO designator. In case we do collect per-flight data (as happens regularly with our DC6 aircraft), the per-flight data sets also contain the ICAO designator of the lessee, which allows us to filter them out. 

Input into system: 
Flight data is recorded per flight in on-board systems (if an aircraft is equipped with these) and technical flight logs (in all cases). How and when this data is input into OMS depends on whether or not an aircraft has on-board ACARS:
- aircraft with ACARS: direct datalink into OMS. Data is usually transmitted electronically at block-on and after take-off block-off. (see also attached diagram fuel_method_B_ACARS.pdf). 
- aircraft not equipped with ACARS:  flight data is transferred manually from the (paper) technical flight log into OMS. This manual input is done at our main office in Frankfurt, after the pilot has sent flight documentation, including technical logs, there. (See also attached diagrams fuel_method_B_manual.pdf and fuel_method_A.pdf). 
Note that our existing Airbus A-320 will successively be equipped with ACARS during maintenance checks (D-check). This process started in 2007 and applies to two A320 per year, i.e. in 2009 four A320 have ACARS, in 2010 six A320 will have ACARS, etc. See also section 7(d) of this monitoring plan. When all A-320 are equipped with ARCARS only for DC 6 and DH8C data are by pilot in the technical flight log.

Other OMS interfaces include:
- electronic interface with airport systems [this is relevant for t-km data]
- electronic interface with planning data - for flight plans (aircraft types and aerodromes of departure / arrival) and booking information. This data will be replaced with actual data (either from ACARS or manually) if actual data is different from planning data. However, planning data is not completely overwritten such that deviations can be traced. 
- "master" data: airports, aircraft.
The master list of airports (see also monitoring plan for tonne-kilometer 5 c) includes more airports than we fly to regularly, to cover also redirected landings (e.g. if unforeseen weather conditions prevent landing at our planned arrival airport). This master list is updated at regular intervals by the Operations Management Department, and immediately if a new destination is opened. 

Extraction of data from OMS:
After the reporting period, data is retrieved from the OMS. We filter flights by airport pair to exclude non-EU flights (see also 6 f to exclude exempt flights like training or test flights). This is done by the operations management department. (see also diagram annual_emissions_data_flow.pdf) 

Key risks: 
If manual input into OMS: (i) technical flight logs sent to the main office could get lost, so that flights under our ICAO designator “ZYX” are not registered in OMS; (ii) manual input error when typing in data could lead to wrong identification of airport. 
If electronic link into OMS: failure of on-board system; failure of link between on-board system and OMS.

Control activities: We check on a monthly basis whether the flights we are invoiced by Eurocontrol are registered in OMS. Additionally we control the performance (number of flights, kilometres flown, maintenance) of aircraft in our fleet. Inconsistencies in the data are tracked down and corrected. To ensure that data input manually into OMS is correct, we perform regular sampling checks. 

Note: If the commission has approved the Eurocontrol tool we will primarly use this tool for control activities instead of the invoices. Before the use of this tool as control instrument we will check and document if there are discrepancies between data on the basis of invoices from Eurocontrol and the tool.

4 f)

Flight infomation (aircraft type, aerodrome of departure/arrival, flight type/etc.) is recorded per flight and transmitted into OMS either electronically or manually as described in section 4(e). For the annual emissions report, an export from OMS provides a list of all flights under our ICAO designator “ZYX” in the reporting period. Non-Annex I flights could be excluded using filters within the database. Filters are selected manually following the definitions laid out in our operations manual:
- aircraft type: We own a number of small aircraft (e.g. Piper P28A, MTOW < 5.7 t) used for training pilots. 
- geographical boundaries: non-EU to non-EU, using information on aerodrome of departure and arrival (see also 4 e)
- circular flights: using information on aerodrome of departure and arrival.
- type of flight (marked on flight plan, marker set by pilot): government, test, training
No further Annex I exceptions apply to our operations.
Note that we do not generally collect per-flight data in OMS for leased-out aircraft that do not fly under our ICAO designator. In case we do collect per-flight data (as happens regularly with our DC6 aircraft), the per-flight data sets also contain the ICAO designator of the lessee, which allows us to filter them out. 

Extraction of data from OMS:
After the reporting period, data is retrieved from the OMS. We filter flights by flight type to exclude exempt flights (see also 4 e to exclude non-EU flights). This is done by the Operations Management Department. 

Key risks: Pilot mistakenly sets a special flight marker, so that this flight is filtered out even though it should not be. Type of flight is wrongly marked in OMS, leading to the mistaken exclusion of a flight that does not fall under the Annex I exceptions.

Control activities: There are specific guidelines in the operations manual for our pilots as to when to apply which "special flight" flag. These guidelines were revised on the basis of the commission decision on the interpretation of Annex I activities (see http://ec.europa.eu/environment/climat/aviation_en.htm).
Note that we only expect to make few exempt flights. These will be identified and will be checked individually by the Operations Management Department. To further check if the number of flights is plausible, we compare our total number of flights with those invoiced by Eurocontrol. 

Note: If the commission has approved the Eurocontrol tool we will primarly use this tool for control activities instead of the invoices. Before the use of this tool as control instrument we will check and document if there are discrepancies between data on the basis of invoices from Eurocontrol and the tool.

Calculation
6 b)

Except for the DC6 and DH8C fleet we use methodology B to determine flight specific fuel consumption. For the DC6 and DH8C fleet methodology A is in use. These aircraft have been incorporated in our fleet in connection with a merger with ABC airline in 2002. The standard procedure of fuel consumption determination within ABC has been methodology A and has not been changed since then. Systems for DH8C will be integrated with our own OMS by March 2011 - from then on method B will apply here too. We do not intend to change the method for our DC6 because method A meets the typical operations of an oldtimer.

Note on table in section 6(a) above: Not all of our Airbus A-320 are yet equipped with ACARS. Where this is not the case, data is recorded in aircraft technical log and transmitted manually to the system. This manual recording / transmission is gradually being phased out - see also section 4(c) of this monitoring plan.

6 c)

Description:  Fuel consumption data is ultimately stored in OMS. It is measured, recorded and transmitted into OMS per flight. How this is done depends on the aircraft's on-board equipment and on-board systems, as described below. See sections 4(e) and (f) of this monitoring plan for a description of how data is retrieved from the OMS. For considerations on uncertainties and tiers, see section 7(d). 

Measurement of fuel data: 
(i)   Aircraft using on-board equipment for measuring fuel uplift and fuel left in tanks - method B: For each flight the fuel level (at block-on and block-off) and fuel uplift is measured with on-board measurement devices. Conversion from litres to kg happens automatically within the system, based on automatic temperature readings that are measured at the same time as fuel levels. 

The pilot compares fuel uplift measured by on-board devices with fuel slips received from the fuel supplier for safety reasons. If he detects differences between the two values above a threshold of 5 % the pilot checks the fuel slip for inconsistencies and he checks the on-board measurement system. If needed he takes further steps as described in the aircraft's safety manual as the aircraft will not be allowed to start if on-board devices do not function properly. In any case values as measured on-board will be used.

 (ii)   Aircraft using on-board equipment for measuring fuel uplift and fuel left in tanks - method A (DH8C)

As (i), with the exception that timing for measuring fuel left in tanks is different: the pilot notes measures fuel levels after fuel uplift is complete. 

(iii) Aircraft using on-board measurement only for fuel left in tanks but not for of fuel uplift - this currently only applies to one aircraft type (DC6, method A) 

In this case fuel uplift data is taken from the fuel slip, i.e. as measured by the fuel supplier. If the fuel slip does not state the uplift in units of mass (kg), the pilot converts the volume stated on the fuel slip to kg (see section 6 (f) of this monitoring plan). He then records the mass of the uplift in the technical flight log. To measure fuel left in tank (levels after fuel uplift is complete), the pilot takes a reading of on-board measurement devices (in liter),converts the volume to masse (see section 6 f) and records these values on the technical flight log. 

Recording and transmitting of data to OMS: 
- Aircraft equipped with ACARS: Fuel level and fuel uplift data is automatically recorded in the aircraft system and is transmitted via an ACARS datalink to OMS. Data is transmitted before and after a flight (see fuel_method_B_ACARS.pdf).
- Aircraft not equipped with ACARS: Fuel level and fuel uplift are measured and data is recorded in the aircraft technical log by pilot. Technical logs are sent to our headquarter in Frankfurt after the flight and fuel consumption data is entered manually into OMS by the operations department (see fuel_method_B_manual.pdf). 

- Both leased-in and own aircraft are treated in exactly the same manner. This is because we always require leased-in aircraft to follow our own procedures, and to link data flows into our systems.

Storage of data in OMS:
- OMS stores the following per flight number: fuel levels (according to the formula for method A or B) as well as uplifts per flight.
- To calculate total fuel use in a reporting period, we will extract the fuel level registered as "initial" in OMS for a particular flight and replace it with the fuel level registered as "after" from the previous flight. This way we are in line with method B, and fuel use from the APU is always included. For the aircraft using method A, we will proceed analogously when extracting data from the OMS.
- exceptional cases: if an aircraft performs an activity other than a flight (e.g. major maintenance involving the emptying of the tanks after a monitored flight), we will substitute the figures in the calculation formula according to section 2.21 Annex XIV MRG.
Key risks: The same risks apply as in section 4 (e) for the transmission of data from technical logs. 

Control activities: Within OMS, the fuel consumption data per flight is calculated and checked for consistency with historical fuel consumption for the specific aircraft and aerodrome pair. If the calculated fuel consumption of a flight exceeds the typical range (95 %-percentile) it is flagged in the system. Where this is the case, we investigate the cause according to a standardised quality assurance procedure (mainly checking if typing errors made by pilot or made by Operations Management Department had happened).

If wrong data was stored in OMS changes are fully traceable. If we are unable to find a cause and fuel consumption might be underestimated, we will fill the data gaps with the tool provided by Eurocontrol as described in section 10 of this monitoring plan and highlight them as data gaps in the emissions report.


6 f)

Except in DC 6 in all aircrafts fuel is measured only with on-board equipment including temperature measurement (see also 6 a, c, e). In this case, the on-board equipment automatically makes the conversion from litres to kg. See section 7 for the accuracy of the equipment as stated by the manufacturer.

In case fuel uplift data is taken from the fuel slip (only DC6) , we use the following procedure: 
- use the density provided by the fuel supplier 
- if this is not available our operations manual currently requires the pilot to use a standard value of 0.8 kg / l (see also 6 g). The pilot also use the standard value to convert fuel level (see 6 c).

To improve on this procedure such that it will match the MRG requirements, we are currently negotiating with fuel suppliers in Anyland with a view that fuel density or fuel temperature will be recorded on the fuel invoice. 
7 d)

I. Major source stream: jet kerosene

All fuel level are measured using on-board measurement systems. To ensure the accuracy of individual measurements, the following apply:
- To ensure that on-board measurement equipment functions properly, we have twin devices. If one of the two is not working properly, on-board systems give an automatic error message. Whenever this happens, they are replaced with new ones. - On-board systems are checked regularly during maintenance cycles. They are replaced during D checks. The equipment manufacturers guarantee a maximum uncertainty as stated in 7(c), keeping in check the systematic error. We also have certificates of routine checks of the operation of on-board measurement systems as approved by the competent civil aviation authority a part of airworthiness requirements.
To estimate the overall uncertainty we used the formulae for error propagation laws in Annex I section 7.1 of the Monitoring and Reporting Guidelines and the following considerations: 
- The uncertainties of separate measurements on a single aircraft are interdependent because the same equipment is used. 
- By contrast, measurements from different aircraft are uncorrelated as they use different systems. There is a small remaining systematic bias if measurements are taken using devices based on the same physical principles. Experts from aircraft maintenance assured us that this is minimal and does not dominate over the statistical evening out from the large number of measurement events. As result we estimate that the overall uncertainty is considerably lower than 2,5 %.

II. Minor source stream: Aviation gasoline (only DC6)

On-board measurement systems: see description for jet kerosene

Fuel supplier measurement, minor source stream (aviation gasoline):
- To ensure that the fuel uplift as measured by fuel suppliers meets the required accuracy, we have special clauses in fuel supply contracts. 
- All of our flights made with our DC6 aircraft are between EU airports where fuel suppliers must meet the standards for allowable errors of the European measuring instruments directive (MID). 
As described for the major source stream we estimate that the uncertainty of the on-board measurement of the DC6 does not dominate over the statistical evening out from the large number of measurement events. Additionally the low uncertainty of the measurement by the fuel supplier contribute to an overall uncertainty below 5 %.
7 e)

- On-board measurement of fuel uplift + ACARS: see 6 c, there are no further cross-checks (automatic data transmission is validated, no typing errors due to automatic data transmission and recording) 
- On-board measurement of fuel uplift + No-ACARS: We perform cross-checks between invoices and fuel uplift as stored in OMS (from on-board measurements). Such cross-checks are done regularly through random samples, covering all suppliers and aircraft. If we find a discrepancy of more than 0,5 % in one of these sample checks, we check the technical flight log and fuel slip of the flight where the discrepancy occurred. If we find an typing error, we trigger the process to manually change the fuel uplift entry in OMS. Such changes are traceable. 
- fuel uplift on the basis of the invoices + No-ACARS: We perform the same cross-checks as described above. If needed we contact the supplier to resolve the problem. If we fail to find a source for the discrepancy, the fuel uplift will be manually flagged in OMS, and if fuel consumption could be underestimated we will reconstruct the fuel consumption from this flight leg using Pagoda (data gap approach).
In case the fuel uplift in OMS is flagged as implausible (from automatic consistency check within OMS - see 7(c) above), cross-checks with fuel slips and/or technical logs are always made. 


11 d)

We have a certified integrated process-oriented management system (ISO 9001). We checked the existing procedures (needed for monitoring) if they meet the EU-ETS requirements and if needed we made appropriate adjustments. There are also newly defined procedures for the EU ETS, where new roles/capacities and responsibilities have been defined and documented in amendments to our existing manuals (e.g. new processes: definition of the monitoring methodology for additional aircrafts under 4 c), determination of flights covered by Annex I of the Directive under 4 f) and compliance with the requirements of the selected tier und 7 d) in our operations manual). Our activities to integrate monitoring for EU-ETS in our management system include procedures on recording, transmitting, storing and retrieving data used for EU ETS purposes, as well as new internal review procedures. See also section 11(b) for reference to the relevant chapters, which have been extended to cover EU ETS processes.

Also improved/amended quality assurance procedures are documented in our management system. They include regular plausibility checks of flight data (fuel consumption per airport pair and aircraft, etc.). 
EU ETS procedures will also be addressed in our audit plan. The next audit is scheduled for January/February 2010 to check the quality of the new/amended processes for the monitoring. In this context the new/amended procedures should get a certification.
We have also defined new responsibilities for monitoring the accuracy of our methodology and potential for improvement. This currently takes the form of a project team made up members from a variety of departments (i.e. controlling, operations, IT, fuel) who have regular documented meetings and report to our Chief Operational Officer. 
