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Background:

Canada has established a foreign military flight-training center at Goose Bay, Labrador for sub-sonic low-level jet fighter training.  Within the Military Training Area (MTA) flight training may be conducted down to 100 feet above all obstacles.  The MTA is a 130,000 square kilometer wilderness area approximately size of England (Figure 1).  Aircrew practice navigation using terrain-masking to avoid radar detection and conduct simulated attacks on camera targets placed throughout the MTA using on-board cameras to verify their accuracy.  An average of 6,000 sorties are flown every year, during a 30-week training season between April and October by crews from four participating nations, with occasional participation by other air forces.  Based on an average of 200 training days per season, more than 98% of the MTA experiences less than a single overflight per day.  Figure 2 depicts a typical month of training activity.  River valleys are favoured for terrain masking and tend to receive more overflights, but even these do not exceed 4 events per day.  There is only one community (Churchill Falls, population 800) within the training area and it is protected from disturbance by a 10-nautical mile radius exclusion zone.  Roughly a dozen small aboriginal communities are situated some forty
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miles or more from the training area perimeter.  Members of these communities practice traditional hunter/gatherer harvesting activities within the training area during different periods of the year.  There are also a number of fly-in outfitter camps active during portions of the training period. 

The training area also contains several species of endangered, threatened, naturally rare and commercially or culturally important wildlife thought to be sensitive to noise.  Among them is the George River Caribou herd, currently estimated at about 800,000 animals, several woodland caribou herds (threatened), Bald and Golden Eagles (naturally rare), Harlequin Ducks (endangered), and Moose (sensitive during late winter period).  

The Noise Dimension

A jet overflight at the lowest altitude results in a noise event, typically in the range of 114 -118 db, with a duration of about 15 seconds.  While not impulse noise, the event is sufficiently loud to cause significant impact on sensitive wildlife if not mitigated.  Potential adverse effects include a flight reaction that may separate cows from calves during the post calving period for caribou, chilling of eggs if nesting birds are flushed from the nest and kept from returning, knocking young birds or eggs out of the nest during flushing response, creating a negative energy balance by repeatedly disturbing wintering animals when energy reserves are already low and forage is in short supply, or simply driving animals out of prime habitat as a result of continuous disturbance.

Components of Noise Management 

The foundation for the noise management procedures is the Environmental Impact Statement (EIS) prepared by National Defence.  The EIS sets out baseline information for wildlife, identifies potential impacts/effects and mitigation standards.  Our noise management procedures are unique, integrating environmental protection, training requirements and stakeholder concerns into one management program.  Key elements include:

a. an initial detailed Federal Environmental Assessment of the activity by an independent panel, 

b. an Environmental Mitigation Program,

c. flight activity monitoring,

d. consultation with stakeholders through an independent Institute for Environmental Research and Monitoring, established by government to conduct on-going effects research, and 

e. planning for future requirements.

Environmental Review
Public concerns regarding possible impacts on wildlife and people led to the project being referred for public review under the federal Environmental Assessment and Review Process (EARP) in 1985.  After an extensive examination, an independent environmental assessment panel issued a report and recommendations to the Government of Canada in 1995.  Based on a review of the DND Environmental Impact Statement (EIS) as well as many other submissions from subject matter experts, interested parties and the general public, the Panel concluded that there was little to suggest that significant negative environmental, social or health impacts would result from the project given the comprehensive environmental mitigation program supporting the flying training.  Accordingly, the Panel recommended that the project proceed, subject to some key conditions.  Among its 58 recommendations, it highlighted the need to establish and fund an independent Institute, with a mandate to conduct effects research to verify project impacts and provide a forum for dialogue.  

The Panel also agreed with the DND proposal to reconfigure the training area in a manner that would permanently exclude certain areas deemed to be most sensitive due to the presence of valued wildlife or human activity. The elimination of those areas through reconfiguration has allowed us to isolate the most sensitive areas and thus simplify the remaining environmental management challenge.  Figure 1 illustrates the previous MTA configuration as two separate areas extending beyond the current northerly and southerly boundaries and joined by corridors.  The portion to the north was extensively occupied by the George River caribou, and further east, by various sensitive raptor populations.  To the south, the eliminated portion has removed flight activity from areas of higher interest to local communities.  Our reconfiguration proposal also included a significant environmental protection component.  Of the 130,000 sq km, we proposed that 30,000 would be dedicated to protection of sensitive areas.  

Environmental Mitigation Program
As the Responsible Authority, DND is solely responsible for establishing and managing a mitigation program appropriate to its activity.  This program is funded by participating nations and developed as an annual program.  Each new program year incorporates new requirements, lessons learned and adjusts the level of effort and funding dedicated to each program serial.  While the focus of the program is noise mitigation, it also includes a variety of stand-alone elements ranging from wildlife monitoring, to airborne contaminants, compliance monitoring and follow-up on predictions set out in the EIS.  Once the program outline is complete it is presented to the Institute, wildlife resource managers and aboriginal groups for comment as part of our consultation process. Consultation is an essential component of the development process.  It allows us to get feedback from stakeholders as well as investigating opportunities for collaboration to achieve complementary objectives. 

Noise mitigation is designed to afford population level protection to sensitive species.  The most practical method to achieve this goal was through establishing spatial and temporal separation of the flying activity from sensitive areas.  It is a conservative approach based on a worst-case premise and limited understanding of potential impacts and effects.  It is also a systematic approach, that combines dedicated field surveys to locate sensitive areas (by species) and application of an avoidance criteria matrix that standardizes protection requirements based on perceived seasonal sensitivity.  

The MTA spans more than 4 degrees of latitude, and varies from dense spruce forest in the south to sub-arctic tundra in the north with corresponding diversity in climatic conditions, and seasonal change.  Wildlife distribution is equally diverse.  Therefore, each sensitive species must have a monitoring program specifically designed.  Given the remote area, we rely heavily on satellite telemetry, radio telemetry, and aerial surveys to gather species data.  Monitoring data gathered may include caribou migration, densities of animals in herds, flocks or aggregations, nest activity, even the numbers of eggs laid and birds fledged by nest.  When sensitive locations are identified, avoidance closures are designated and then issued as Operations Directives to each foreign operations center.  For example, human activity areas and nesting raptors receive a 2.5 nm radius closure, while George River caribou receive 10 to 19.5 NM radius closures depending on seasonal sensitivity (Figure 3).  Figure 4 demonstrates the results of spatial separation.  At 2.5 NM the noise level would be 60–70 db.  However, we have eliminated both the startle/flushing reaction and the visual stimuli.  The noise at the receptor would best be described as a change in background noise levels.

      [image: image3.jpg]Constraints Map

August 10, 2000

Il Caribou
[Raptors
Il waterfowl
B Human
I Misc.




                           
[image: image4.wmf] 


                    Figure 3





       Figure 4

Compliance Monitoring

Participation by aircrew is an essential element of the management program.  We have integrated a Flight Track Compliance Monitoring component into our program to verify that the flying activity is conducted in accordance with Flying Orders and that military aircraft are avoiding designated sensitive areas.  The flight track information is reported by aircrew after every mission, entered into a digital file and transmitted to the Goose Bay Office, in Ottawa.  At that point, individual flight tracks are constructed and overlaid on the constraint map in a centralized Geographic Information System for analysis.  Results of this process 
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       Figure 5

Figure 5 is a typical day’s activity.  Note there are flight tracks in some closed areas; these are above the above 1000 ft and not part of the low-level training program.  At the conclusion of each season, the information gathered for compliance monitoring is provided to the Institute for Environmental Monitoring and Research for independent review (and into the public domain).

Institute for Environmental Monitoring and Research

The Institute for Environmental Monitoring and Research is a unique initiative.  In approving the project, Government recognized that considerable public concern remained, especially by aboriginal peoples, regarding the potential effect of the project on their way of life.  There was also a need to advance the scientific research into the potential impacts and effects of military activity.  The Institute is established as an independent body funded through government grant, and made up of a Board of Directors representing federal, provincial and regional government interests, along with aboriginal groups and other stakeholders as equal partners.  The Institute provides a forum for dialogue where issues and concerns can be addressed and conducts its research program independently from National Defence.  As possible, National Defence and the Institute combine efforts in conducting fieldwork.  

Future Development

To be sustainable, the training activity conducted at Goose Bay must evolve with technological and tactical developments.  With the new fighters about to be introduced aircrew training needs will change significantly.  New activities being considered to address new training requirements include:



a. supersonic high-level flight,



b. attack helicopter training including night ops, and



c. increasing the propeller aircraft training.

Each will require environmental assessment.  Assuming they are approved, mitigation procedures focusing on the potential impacts from these new activities will be established to ensure we do not exceed levels previously approved by government.

Likewise management procedures must adapt to new ideas and the results of new research.  Noise modeling is a new initiative that will enable us to better understand the potential impacts and investigate new approaches for mitigation.  We are also submitting our Environmental Management System for ISO 14000 certification.  ISO 14000 is the international standard for EMS.  ISO 14000 will help us to ensure National Defence commitments to environmental protection and stewardship continue to be achieved.  
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