


TECHWATCH is a newsletter published twice a year to provide customers and stakeholders
with updated information regarding the technology and systems developed and used by
NAV CANADA.
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AIS Data Management System (ADMS)

Description: NAV CANADA purchased an industry leading aeronautical data management
system to support current and future data requirements, as well as the production of paper-based
products. The system, purchased in summer 2006, was designed to provide aeronautical data
validation rules, storage, change management and product assembly. A key enhancement
provides the capability for an accountable source such as an airport manager to submit airport
data changes directly into the AIS change management stream eliminating the need to retype the
data. The prototype was successfully tested and some additional changes will be made before
this capability will be put into production. In addition to the static data changes, this system will
handle dynamic (NOTAM) data changes, ensuring that all AIS data will be managed through the
same system.

Customer Benefits: By changing our focus from the publishing of aeronautical information to the
management of the data itself, NAV CANADA can support publication of the traditional paper
aeronautical documents and, more importantly, support new product formats. The Company will
also be able to respond to changing customer requirements in a more timely manner. The new
automated system will also reduce errors — providing for a more consistent set of products — and
allow for better access to electronic data.

Implementation:
- All aeronautical data elements that are part of the Aeronautical Information Regulation

and Control (AIRAC) are now entered into ADMS.
Efforts are currently underway to link data from all publications and charts to the ADMS
data.
Testing on Custom Reports that use ADMS data in the operational systems is underway.
The ICAO NOTAM Project to integrate the NOTAM information into ADMS has been
approved. The initial deployment will be an Airport field condition reporting capability that
will create an ICAO compliant SNOWTAM while at the same time retaining the Canadian
NOTAM J format. The system will provide wizard-like work flow and plain language drop
down menus in order to ensure that end product conforms to requirements while
minimizing the training required by all parties.

Area Navigation (RNAV)

Description: Area Navigation, or RNAV, enables aircraft to fly on any desired flight path within
the coverage of ground or space-based navigation aids, within the limits of the capability of self-
contained aircraft systems. Area Navigation can include Standard Instrument Departures (SIDs)
and Standard Terminal Arrival Routes (STARs) RNAV procedures. These allow aircraft to
transition between an airport and the enroute structure, and vice-versa, on pre-determined routes
that are programmed into the aircraft Flight Management System (FMS). In line with the direction
being taken internationally, NAV CANADA is on track for “RNAV everywhere, and RNP where
required”.

Customer Benefits: RNAV-certified aircraft have better access to, and flexibility for, point-to-
point operations, rather than being required to navigate between ground-based navigation aids
such as VORs and NDBs. Between 2009 and 2016, the Company estimates that RNAV will save
customers $259 million in fuel costs and reduce CO2 emissions by 734,000 metric tones.

Implementation:
There are over 600 RNAV (GNSS) procedures in Canada.
There are currently 66 published RNAV STAR procedures at 20 Canadian airports.




There are 17 published SID RNAV (GNSS) procedures at six airports.

A national review has been completed which looked at all RNAV and conventional SID
and STAR procedures to ensure that they provide the most optimum profiles for our
customers.

The Windsor/Toronto/Montreal (WTM) Airspace and Services Review is developing a
new RNAV structure including SID and STAR procedures leading to and from a new
RNAYV enroute structure. Customer consultation is ongoing. Changes will be implemented
in phases beginning in late 2010. A similar project is underway to review the Calgary-
Edmonton-Fort McMurray airspace corridor taking into consideration the proposed
parallel runway at Calgary.

Automatic Dependent Surveillance-Broadcast (ADS-B)

Description: ADS-B is a surveillance system that provides radar-like surveillance for suitably
equipped aircraft using satellites, aircraft avionics and ground infrastructure to relay aircraft
identification, position and altitude to air traffic controllers. ADS-B is currently in use for the
airspace over Hudson Bay. The system provides coverage to 250,000 square nautical miles from
FL290 to 410 for most of that area. Progress is being made on expansion of ADS-B coverage
over the north east Coast of Canada and southern Greenland.

Customer Benefits: The system brings significant safety and efficiency benefits, offering
properly-equipped and certified aircraft more flexible, fuel-saving routes and earlier climbs
through airspace previously managed using only procedural air traffic control. Aircraft with ADS-B
automatically transmit accurate position reports with integrity every second to Air Traffic Control
(ATC). As a result, ADS-B will reduce separation minima for equipped aircraft and allow more
aircraft to follow the most efficient flight trajectory. Between 2009 and 2016, NAV CANADA
estimates that ADS-B over Hudson Bay and over Southern Greenland will save customers $245
million in fuel costs and reduce CO2 emissions by 678,000 metric tones.

Implementation:

- ADS-B is currently being used on a tactical basis over Hudson Bay (Phase I). Eventually,
because of air traffic flow management demands, aircraft will need to be equipped with
ADS-B avionics in order to efficiently transit ADS-B surveilled airspace.

Currently, 17 airlines and a total of 509 certified airframes are eligible to operate using
ADS-B in this airspace. The Company expects the number of aircraft that are certified to
double by the end of 2010. This means more than 80 per cent of the traffic transiting this
airspace will be ADS-B certified by November 2010.

Eastern Canada ADS-B (Phase 2) flight checks were conducted for Brevoort, Saglek and
Hopedale installations in January 2010. Implementation is planned for Spring 2010.
Implementation over southern Greenland is planned for November 2010 (Phase 3).

An exemption has been received from Transport Canada for country-wide use of ADS-B.
NAV CANADA will implement ADS-B pursuant to a business case and appropriate
conditions being met.

Canadian Automated Air Traffic System (CAATS)

Description: CAATS is one of the world’s most advanced flight data processing systems and the
foundation for the Company’s air traffic management system for the next quarter century. CAATS
is an integrated flight data processing system which automates flight profile monitoring and
extends conflict prediction and detection into non-radar airspace. It also processes and distributes
flight data information to other NAV CANADA and international systems.




Customer Benefits: CAATS enables collaborative decision making in flight planning which will
result in operators flying preferred routes more often. Further functionality improvements will
increase fuel saving opportunities. CAATS simplifies the flight-management process for air traffic
controllers and other operational staff by automatically updating flight information coming from
other centers, printing out flight progress strips, computing flight estimates and processing flight
plans. The elimination of many manual processes, including the need to verbally “hand off”
aircraft, will improve safety by increasing the time available to focus on separating aircraft.

Implementation:
- CAATS has been implemented in Moncton, Gander, Montreal, Winnipeg, Toronto and
Vancouver ACCs.
CAATS was commissioned in the Edmonton ACC radar specialties of Southern Alberta in
December 2009, connecting all ACCs.
CAATS will replace the Edmonton NADS/NSIT system in their Northern non-radar
airspace in 2010.

Extended Computer Display System (EXCDS)

Description: EXCDS is an electronic flight data system that replaces paper flight strips; displays
and allows manipulation of flight data; and enables non-verbal communication between
controllers, flight service specialists and other personnel. It provides for a paperless work
environment and significantly reduces the need for verbal coordination.

EXCDS fully integrates tower flight data with departure, arrival, enroute and flow management
systems, as well as airport agencies. EXCDS also manages and integrates radar, weather,
runway status and other aeronautical data. It automates administrative tasks, reduces controller
workload and dramatically improves inter-facility coordination. Data is always consistent and
clear, and instantly available when needed.

Customer Benefits: EXCDS has helped to improve the quality and responsiveness of NAV
CANADA services in tower and terminal airspace by automating many tasks such as the routine
delivery of clearances and coordination between air traffic control units. In addition to domestic
applications, sales of the system to other Air Navigation Service Providers has generated
revenue for reinvestment in the Canadian ANS.

Implementation:

- EXCDS is installed and working in all but two NAV CANADA control towers. The
remaining two will be completed later this year. The focus for the most recent
implementations has been the utilization of a newly developed movement counting
adaptation.

Plans are underway to expand this capability to Flight Service Stations.

EXCDS version 5.0, which is scheduled for release later in 2010, incorporates many of
the “best-in-class” features developed for our external customers.

In addition to domestic implementation, EXCDS is installed in five control towers in the
UK and one in Denmark. EXCDS will also be installed in three Scottish towers —
Edinburgh, Glasgow and Aberdeen — over the next two years.

The Company has recently sold the system as part of an integrated air traffic control
solution designed and delivered jointly with Sensis Corporation to Airservices Australia.
The system, called INTAS (Integrated Tower Automation Suite), will initially be installed in
three control towers.

EXCDS is also used by the GTAA for de-icing and Apron Management.




Flight Procedures Design and Airspace Management (F PDAM)

Description: FPDAM is an off-the-shelf software tool for computer-aided design of instrument
approach procedures as well as for generating digital representations of current approaches.

Customer Benefits: The use of computer-aided design software will enable NAV CANADA to
significantly increase the production capacity for instrument procedures, improve response times
to customer requirements and meet the demand for new LPV procedures.

Implementation:
The production rate has risen from 300 published instrument procedures per year in
2008, to 700 per year in 2009. It is expected that FPDAM will allow a continuous year
over year increase in production rates over the next four years.

ESS Information Management System (FIMS)

Description: The FSS Information Management System (FIMS) provides flight planning and
alerting, weather briefing, and aeronautical information (NOTAMS) to Flight Information Centres
(FIC). It reduces routine workload and associated errors due to manual data input and improves
data delivery for more efficient briefings. This automated flight data processing system centralizes
flight information while allowing each specialist to access any part of this information whether they
are performing pre-flight or en route flight services.

The first phase of FIMS implementation replaces Multi-Purpose Information Display System
(MIDS) for all associated alphanumeric weather information, flight data and NOTAMs. The second
phase of FIMS provides specialists with access to graphic weather products.

Customer Benefits: The main benefit is improved service delivery through more advanced
briefing and flight planning tools. Improvements to continuity of service and overall reduction in
system support costs will be accomplished through the replacement of aging computer equipment
with FIMS.

Implementation:
As of October 2009 Phase | FIMS has been implemented at all FICs.
Research into the development of the second phase of FIMS, which includes the
provision to weather graphic products, is underway.

Gander Automated Air Traffic System (GAATS)

Description: The Gander Automated Air Traffic System (GAATS) is an advanced oceanic air
traffic system used to facilitate control of aircraft transiting through the North Atlantic (NAT)
airspace. Features include flight plan processing, generation of the Organized Track System
(OTS), advanced conflict prediction and datalink communication for position reports (Automatic
Dependant Surveillance — Contract (ADS-C)), communication (Controller Pilot Data Link
Communication (CPDLC)) and oceanic clearances (OCL).

The next generation of GAATS, known as GAATS+, will support increased inter-unit coordination
and the introduction of additional functionality designed to assist the controller with planning and
controlling activities.

Customer Benefits : GAATS automates flight data processing, and integrates automatic
dependent surveillance (ADS) position reports and Controller Pilot Data Link Communications
(CPDLC), resulting in faster responses to customer requests. CPDLC and automatic dependent




surveillance-contract (ADS-C) allow for the phased implementation of reduced separation in the
North Atlantic, which will enhance efficiency and permit equipped aircraft to request optimal flight
profiles.

This will allow Gander ACC to increase capacity without an increase in staffing requirements.
Increased convergence between GAATS+ (in Gander) and SAATS (system based on GAATS,
modified for use in Prestwick and operated by UK NATS) allows for increased cost-sharing
opportunities between NATS and NAV CANADA for oceanic system development initiatives.

Implementation:
The implementation of GAATS+ is planned for the fall 2010.

Multilateration — Surface Detection

Description: Multilateration can be installed on the ground at an airport for surface detection.
The Company has initiated projects to use MLAT for surface detection, as a complement to
Airport Surface Detection Equipment (ASDE) and a component of future Advanced Surface
Movement Guidance and Control Systems (A-SMGCS) at major airports.

Customer Benefits: Since multilateration uses existing transponder technology, no additional
investment is required on the part of customers to modify aircraft equipment. Multilateration will
improve safety at airports where it is installed by providing air traffic controllers with additional
situational awareness.

Implementation:

- NAV CANADA's first operational use of multilateration as a complement to ASDE is
planned for spring 2010 at Montréal’s Pierre Elliot Trudeau International Airport. MLAT
hardware was installed at the airport this past summer and acceptance testing is
currently underway.

Multilateration — Wide Area Multilateration (WAM)

Description: Multilateration WAM is a system of ground stations that receive signals from aircraft
transponders on Mode 3/A, C and S and ADS-B to determine aircraft position. This information
can then be used by ATC for radar-like surveillance and separation.

Customer Benefits: Multilateration can provide coverage in areas where it is not possible or too
costly to install radar. As a result, NAV CANADA will be able to increase surveillance capability in
areas where it would improve the efficiency of flight operations.

Implementation:

- NAV CANADA has received an exemption from Transport Canada that allows the
Company to use multilateration in the same manner as secondary surveillance radar, to
provide separation.

A WAM installation in Fort St. John is currently undergoing Operational Readiness
Demonstration and is expected to be operational in spring 2010.

32 multilateration installations were installed to enable the provision of a VFR traffic
advisory service in the Sea-to-Sky corridor between Vancouver and Whistler during the
2010 Olympics.

11 multilateration receivers have been is installed around Vancouver Harbour for
commissioning in late 2010.




Navaid Life-Cycle Replacement Projects

Two factors determine the scope of the ground navigation aid (navaid) replacement program: the
rate at which aircraft operators equip with GNSS avionics; and the extent to which some ground
aids are required to mitigate the hazard posed by interference with GNSS signals.

DME (Distance Measuring Equipment)

Description: NAV CANADA recently completed the replacement of 100 DMEs that had
reached the end of their normal service life. These 100 older DMEs have been replaced
with new, state-of-the-art equipment.

Customer Benefits: Improved service reliability.

Implementation:
100 DMEs were replaced between April 2007 and October 2009.

ILS (Instrument Landing Systems)

Description: To improve service reliability and reduce maintenance costs, 95 systems,
most of which were installed in the early 1970s and 1980s, are being replaced with new
state-of-the-art equipment.

As the new systems do not radiate a useable back course signal, LNAV/VNAYV and/or LPV
approaches (with vertical guidance) are being designed to replace the localizer back
course approach capability and maintain or improve airport accessibility.

Unlike the old systems, the replacement ILS transmit localizer and glide path signals that
are capable of meeting Category I, Il and Ill precision.

Customer Benefits: The new systems are more reliable and more stable thus providing
better service to our customers.

Implementation:
- 54 ILS have been replaced with new systems over the past six years.
Nine additional systems are expected to be replaced by the fall of 2010. They are
located in Deer Lake (AB), Halifax (NS), Toronto Pearson (ON), St Hubert (QC),
Kitchener/Waterloo (ON), Fort Nelson (BC), Prince George (BC), Vancouver
International (BC) x 2.
The full ILS replacement program is scheduled for completion in 2014.

TACAN

Description: TACAN is an ultra-high frequency (UHF) electronic NAVAID that provides
suitably equipped military aircraft with a continuous indication of bearing and distance to
the TACAN station. The TACAN includes a distance measurement function that is usable
by civilian aircraft as a conventional DME. DND will decommission 30 of its TACANS over a
period of 30 months commencing April 2010. NAV CANADA will install new DME at these
30 locations to replace the distance measurement function currently provided by TACAN.

Customer Benefits: Improved service reliability and reduced maintenance costs.

Implementation:
The first TACAN to be replaced by DME is scheduled for April 2010.
The replacement program is expected to be completed by fall of 2011.




North Warning System

Description: Using Department of National Defence North Warning System radars, NAV
CANADA will provide an additional 40 minutes of surveillance for aircraft not equipped or certified
for ADS-B, flying between Labrador and Greenland over the Atlantic Ocean starting in 2010. Data
from radars across north and northwestern Canada will gradually be integrated into ACC
systems.

Customer Benefits: The additional surveillance will provide for preferred altitude and routing of
aircraft and opportunities for more efficient loading of the North Atlantic tracks. The additional
surveillance for aircraft flying westbound over the Atlantic Ocean will result in $30 million in fuel
savings and an equivalent reduction of 87,000 metric tons of CO2 emissions.

Implementation:
- Integration of surveillance data from Brevoort, Saglek, and Cartwright radars is planned
for Spring 2010.
Integration of surveillance data from Baffin Island (Nunavut) radars is planned for later in
2010.
Integration of the data from North Warning System radars in the north and northwest is
being considered for 2011.

Required Navigation Performance (RNP) Procedures

Description: In collaboration with WestJet, NAV CANADA has implemented a number of “short
transition” instrument runway approaches that include a constant descent.

Customer Benefits: RNP provides for more direct and constant descent rates. Between 2009
and 2016, it is estimated that these procedures will save customers approximately $78 million in
fuel costs and reduce GHG emissions by 218,000 metric tones. It is estimated that a new
Abbotsford approach to runway 25 saves approximately 48 flying miles.

Implementation:
- New procedures are being developed on a regular basis.
Most recently published is an approach into Abbotsford airport (runway 25).
Two new procedures have been submitted for the Edmonton area; these have already
been sent to the RNAV Review Committee for input.

SASS (Scheduling and Sequencing System)

Description: SASS is an automated computer-based system to schedule and sequence airport
arrival traffic. Air Traffic Controllers use SASS to effectively allocate available landing slots and
minimize delays when demand exceeds capacity.

Customer Benefits: SASS helps to maximize airport efficiency and minimize customer delays,
thereby reducing airline operating expenses.

Implementation:
- SASS was commissioned in Toronto and Vancouver in December 2008.
In November 2009, a second SASS system was installed in Vancouver to allow the
Western Traffic Management Unit to flow traffic into Calgary. The second Vancouver
system has full data feeds from Edmonton ACC.




Weather Systems Upgrade Program

NAV CANADA is undertaking a major upgrade to the weather reporting infrastructure, by taking
an integrated approach to replacement of AWOS, weather cameras, anemometers and
temperature sensors. It will provide for more accurate and reliable reporting of essential aviation
weather information. Implementation of this program began in 2008.

AWOS (Automated Weather Observation Syste _m)

Description: Legacy AWOS provide sky condition, visibility, precipitation, temperature,
dew point, wind, pressure and ice accretion data for weather reports and forecasts at 72
sites. These older systems are aging and becoming increasingly difficult and costly to
maintain. A replacement initiative has commenced, with new, more-advanced AWOS being
deployed.

Customer Benefits: More reliable and accurate provision of METAR/SPECI at key
locations will increase airport accessibility and improve safety. The replacement AWOS
meet new regulatory sensor accuracy requirements. The new AWOS is designed to report
thunderstorm and, where available, RVR information and will use an ice-resistant
anemometer to report wind speed and direction during freezing precipitation, freezing fog,
and wet snow events.

Implementation:

- New AWOS are currently commissioned in St. Anthony (Nfld), Dawson Creek
(BC), Muskoka (ON), Kelowna (BC), Gore Bay-Manitoulin (ON), Prince George
(BC), Sherbrooke (QC), Lloydminster (AB), St-Hubert (QC), Sarnia (ON), Toronto
City Center (ON), Stony Rapids (SK).

Smithers (BC) AWOS will be available on April 8, 2010

24 additional AWOS replacements are planned by the end of calendar 2010. They
are: Fredericton (NB), Kitchener/Waterloo (ON), Lynn Lake (MB), Nipawin (SK),
North Battleford (SK), Port Hawkesbury (NS), Prince Rupert (BC), Quesnel (BC),
Sandspit (BC), Dauphin (MB), Dryden Regional (ON), High Level (AB), Key Lake
(SK), Mackenzie (BC), Edson (AB), Medicine Hat (AB) and Moosonee (ON).

In total, 63 AWOS sites are in various stages of implementation (site survey, civil
works, equipment installation, testing phase).

Ice Resistant Anemometers

Description: Anemometers are required at 176 manned airport weather observation sites.
Aging, conventional anemometers (rotating cups and wind vanes) will be replaced with
heated, ice resistant, sonic probes that have no moving parts.

Customer Benefits: These devices will provide more reliable and accurate wind direction
and speed information for takeoff and landing. The same system will be used in the AWOS
sites thereby realizing cost efficiencies.

Implementation:

Installation will be done in concert with the rest of this integrated program
beginning in summer 2010.

Remote Digital Temperature Sensors and Di __splays

Description: Legacy equipment at 172 manned airports is costly to maintain and requires
observers to walk to the instrument’s location to take readings. New digital sensors will
facilitate the delivery of data directly to the observer.
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Customer Benefits: Reliable, timely and accurate temperature and dew point information
will allow aviation weather observers to include the same information in their special
weather reports (SPECI) as they do in their routine hourly reports (METAR). The same
system is used in the AWOS sites thereby realizing cost efficiencies. Data will be
transmitted to a new weather observation data entry terminal where it will be digitally
ingested to obviate human transcription errors.

Implementation:
Installation will be done in concert with the rest of this integrated program
beginning in summer 2010.

Digital Weather Cameras

Description: In 2008, NAV CANADA began installing new Digital Aviation Weather
Cameras (WxCam) to replace the 22 existing analog camera systems and to expand the
network. WxCam images are intended to be used as a supplement to existing weather
information products. The new cameras have a 91°an gle of view and will provide improved
higher resolution images that are updated every 10-minutes and distributed through a
redesigned WxCam interface on the NAV CANADA Aviation Weather Web Site (AWWS).

Customer Benefits: The colour images are updated every 10 minutes providing visual,
near real-time information about weather for flight planning - a feature that is especially
useful during marginal conditions and at sites commonly affected by localized weather
phenomena.

Implementation:

Currently, there are 48 sites with WxCams in Canada and, over the next two years,
approximately 90 additional sites will be equipped with the new systems.

Wide Area Augmentation System (WAAS)

Description: WAAS is a space-based GPS augmentation system that uses a network of ground
reference stations and geostationary satellites to monitor GPS performance and provide
improved position accuracy and integrity of messages to aircraft via satellites. The system is
designed specifically for aviation with a high level of reliability and availability. An American
system, NAV CANADA has cooperated by participating in its development and by installing four
reference stations in Canada, linked to a North America-wide network.

Customer Benefits:  With WAAS, the accuracy, integrity and availability of en route, terminal and
approach guidance navigation are improved to the point where NAV CANADA can start planning
to decommission some ground-based aids while improving level of service at some sites. There is
also a significant safety benefit as WAAS makes possible “localizer performance with vertical
guidance” (LPV) approaches with limits as low as 200 feet where terrain and runway equipment
permit. This means that an LPV precision-like approach with both lateral and vertical guidance
can be flown using WAAS at any qualifying airport within WAAS coverage.

Implementation:
24 LPV approaches, supported by WAAS have been published to date.

Additional sites are planned but are dependent upon provision of necessary airport
survey data.
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