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RUNWAY END SAFETY AREAS IN CANADA EXPLAINED 
A PRACTICAL OVERVIEW OF NPA 2010-012 - Revised 
By: James P. Lindsey, GENIVAR (formerly Pryde Schropp McComb Inc.) 

In response to recent domestic and international 
developments, in 2010 Transport Canada tabled 
Notice of Proposed Amendment (NPA) 2010-
012 which will mandate the implementation of 
Runway End Safety Areas (RESAs) at qualifying 
certified Canadian Airports. Transport Canada’s 
intent is to bring Canadian certified airports in-
line with current International practices. 

Under current regulations, Transport Canada 
recommends a RESA at certified airports where 
the runway is longer than 1,200m / 3,937 ft 
(TP312 4th Edition - Aerodrome Standards and 
Recommended Practices).  As proposed under 
the recently revised NPA, a RESA would be 
required where the runway length is greater than 
1,200m or where an instrument runway is 
utilized by scheduled passenger-carrying 
operations using aircraft with more than nine (9) 
passenger seats.  Airports north of the 60th 
parallel serving only small air carrier aircraft are 
excluded from the proposed regulation.  

Based on the revised NPA 2010-012, this paper 
will discuss the qualifying criteria of RESAs and 
their associated physical characteristics. This 
paper will also discuss restrictions that may 
impact your airport’s ability to implement a 
RESA, and the financial cost and potential 
operational impact of RESAs. 

WHAT IS A RESA? 

Transport Canada defines a RESA as being “an 
area symmetrical about the extended runway 
centerline and adjacent to the end of strip 
primarily intended to reduce the severity of 
damage to an aeroplane undershooting or 
overrunning the runway”.  This area of land is 
prepared and protected to mitigate damage in 
the event of an aircraft runway excursion and to 
facilitate the movement of emergency vehicles.   

In practical terms, a RESA is a prepared area 
beyond the runway end that is constructed and 
protected to minimize damage to aircraft; similar 
to the graded portion of the runway strip. 

WHY MANDATE RESAs NOW? 

RESAs are not new in aviation, either in Canada 
or Internationally. What is new in Canada, is 

their escalation to ‘standards’ (i.e. mandatory) as 
opposed to ‘recommendations’. This is intended 
to bring Canada in line with current international 
standards and practices – i.e. International Civil 
Aviation Organization (ICAO).   

When the current edition of TP312 (4th Edition) 
was published in 1993, ICAO Annex 14 (1st 
Edition 1990) specified RESAs as being 
‘recommended’. Since then, the international 
community has reasoned that RESAs contribute 
significantly to the reduction of aircraft damage 
and passenger injuries. As a result, in 1999, 
ICAO elevated the RESAs to ‘standard’ under 
Annex 14 3rd Edition. With no major update to 
TP312 4th Edition since its publication in March 
1993, Canada’s aerodrome standards and 
recommended practices have lagged behind the 
international community, and RESAs remained 
‘recommended’ only. 

Recently, the Transportation Safety Board of 
Canada (TSB) has become an instrumental 
advocate of RESAs in Canada. In 2010, the TSB 
identified RESAs on its Watchlist as one (1) of 
nine (9) critical safety issues posing the greatest 
risk to Canadians. This recommendation stems 
from the TSB investigation of the August 2005 
Air France Airbus A340 overrun at Toronto 
Pearson International Airport. In the subsequent 
investigation, the TSB identified “that it was the 
terrain beyond this point [the runway end] that 
largely contributed to the damage incurred by 
the aircraft and the injuries to the crew and 
passengers” (Air France Investigation Report 
TSB No.A05H0002 s.4.2.4). 

It has long been assumed that RESAs would be 
mandated in the next revision of TP312, either 
through TP312 5th Edition or Canadian Aviation 
Regulations (CARs) 322. However, it is now 
apparent that due to recent developments, both 
domestically and abroad, Transport Canada will 
mandate RESAs independently through CARs 
and the CARAC (Canadian Aviation Regulation 
Advisory Council) process. 

WHEN WILL RESAs BE IMPLEMENTED? 

As an amendment to CARs, NPA 2010-012 is 
required to adhere to the CARAC consultative 
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process. Typically, the CARAC process from 
stimulus to publication can be lengthy if there is 
opposition. However, in the case of RESAs, 
there is likely to be minimal opposition, in 
function not in funding, as their merit has been 
established internationally. This was made clear 
by Transport Canada during CARAC Technical 
Committee meeting held September 2011 in 
Ottawa.  This, compounded with the TSB’s 
identification of RESAs on their Watchlist, will 
likely result in minimal resistance moving 
through the CARAC process.    

If published as proposed per the revised NPA 
2010-012, airports will be provided with an 
implementation deadline, where RESAs would 
be mandated. This deadline could potentially be 
phased for some airports, dependent on risk 
factors such as aircraft movements or runway 
length, however this is purely speculation. What 
has been confirmed by Transport Canada is that 
there will be a defined implementation period 
where compliance is mandatory. Failure to 
comply will result in individual (i.e. accountable 
executive) and corporate (i.e. airport) penalties 
as detailed in NPA 2010-012. 

Transport Canada eluded to a timeline of three 
(3) to five (5) years during the September 2011 
CARAC Technical Committee meeting. 

WILL MY AIRPORT REQUIRE A RESA? 

According to analysis completed by Transport 
Canada, there are approximately 211 airports 
which would qualify for RESAs.   

However, according to analysis completed by 
GENIVAR, a cursory review of the Canada 
Flight Supplement (effective November 18, 
2010) reveals that there are approximately 203 
certified airports with runways greater than 
1,200m in length, totalling approximately 262 
runways. Of those 203 certified airports, there 
are an additional 54 runways less than 1,200m 
in length which may also qualify.  Additionally, 
there are approximately 113 certified airports, 
representing 125 runways with lengths less than 
1,200m. Depending on the instrument approach 
procedure minima, and air carrier services these 
125 runways may also require RESAs.   

Although the exact number of airports which 
may require a RESA is not conclusive, it is likely 
that the majority of certified airports will require a 
RESA on at least one (1) runway. 

WHAT RESA CRITERIA ARE CHANGING? 

The most significant change to the RESA 
requirements is that Transport Canada proposes 
to escalate them from ‘recommendation’ to 
‘standard’. Therefore any runway end that meets 
the criteria will be required to provide a RESA or 
equivalent arrestor system.   

Through NPA 2010-012, Transport Canada 
intends to change both the eligible criteria and 
the physical characteristics of RESAs as set out 
in TP312 4th Edition. Although these changes 
are minimal, they will have implications as to the 
number of airports impacted and subsequently 
the number of RESAs required.   

The following is a brief overview of the changes: 

GENERAL CRITERIA 

According to TP312, all runways greater 
than 1,200m (3,937 ft) in length would 
require a RESA.  However, NPA 2010-012 
also requires that runways with instrument 
approach minima less than 500 ft (non-
precision / precision) must have a RESA 
regardless of its length. 

SCHEDULED PASSENGER SERVICE 

A major change of NPA 2010-012 is the 
exclusion of RESAs for instrument runways 
less than 1,200m with no scheduled service 
or service with small aircraft (where the 
aircraft has less than nine (9) seats). 

Runways greater than 1,200m still require a 
RESA regardless of scheduled air service. 

NORTHERN AIRPORTS 

Another major change of NPA 2010-012 is 
that airports north of the 60th parallel serving 
small scheduled passenger air service, 
regardless of runway length, are exempt 
from RESAs. 

However, many provincial transportation 
departments argue this definition of northern 
excludes southern remote airports; airports 
which serve communities where the airport 
is the only year-round means of transport.   

This is a critical and highly controversial 
definition, which potentially has significant 
financial, operational and public service 
impacts for a number of remote Airports 
throughout Canada.  
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LOCATION AND CHARACTERISTICS 

Currently under TP312 4th Edition, the RESA 
originates at the end of the runway strip and 
has a length of 90m. Under NPA 2010-012, 
the RESA has a length of 150m and is co-
located with the declared distances: TORA 
(runway end) and/or ASDA (stopway) for 
departures and the LDA for arrivals. 

Although this change appears technical only 
at first glance, practically this revision allows 
for airports to artificially create a RESA by 
reducing their declared distances.  Using 
this ‘operational’ RESA, an airport makes no 
physical change to the area beyond the 
runway, runway pavement or visual navaids 
to mitigate aircraft damage in the event of a 
runway excursion.  This significantly reduces 
the effectiveness of RESAs, provides no 
safety benefit and is not in accordance with 
international practices; the apparent motive 
behind RESAs.  This is major error of NPA 
2010-012, and facilitates the opportunity for 
Transport Canada to minimize their funding 
commitment at the operational expense of 
airports and subsequently air services. 

ENGINEERED MATERIALS ARRESTOR 
SYSTEM (EMAS) 

Not currently recognized under TP312 4th 
Edition, NPA 2010-012 recognizes an 
Engineered Materials Arresting System 
(EMAS) as an acceptable alternative to a 
RESA. An EMAS is essentially an aerated 
concrete that slows the aircraft by crushing 
the concrete with minimal aircraft damage. 
An EMAS can be used in combination with a 
RESA where insufficient space is available.  

SLOPES AND STRENGTH 

Under NPA 2010-012 the transverse and 
downward longitudinal slope requirement of 
the RESA remains at 5% per TP312 4th 
Edition. However, NPA 2010-012 now 
requires that RESAs be without ditches and 
sloped to prevent water accumulation. Also, 
the strength of the RESA is proposed to be 
assessed under dry conditions. 

HOW WILL I IMPLEMENT A RESA? 

Due to their physical characteristics, the cost 
and constructability of each RESA depends on 
the existing site conditions. As a result, potential 
impacts associated with the implementation of 

each RESA are related to the topographical 
conditions.  Under ideal conditions, constructing 
a RESA may only require minor earth works 
such as site grading and compacting.  However, 
under most conditions a more comprehensive 
work program will be required. 

The following is a brief list of potential factors 
that could impact the difficulty, and subsequently 
the cost of implementing a RESA: 

(a) Property Boundary – Is there sufficient 
area between the runway and property? 

(b) Obstacles – What obstacles (frangible 
or not) are located inside the RESA? 

(c) Topography – Does the topographical 
downward slope exceed a 5% grade? 

(d) Geology – What is the soil type? i.e. 
exposed bedrock, muskeg, sand...  

(e) Watercourse – Is there a river, creek or 
municipal drain inside the RESA? 

(f) Services – Are there site services that 
run through the RESA? 

Any number of the above factors will complicate 
the construction of a RESA. Taking an inventory 
of the existing conditions will help you 
understand the complexities and potential costs 
involved in constructing each RESA. 

WHAT IS THE COST OF A RESA? 

During the September 2011 CARAC Technical 
Committee meeting, Transport Canada provided 
an estimate of $408 million to implement RESAs 
at the 211 qualifying Airports. However, this cost 
is argued by many associations to be low due to 
method used by Transport Canada to determine 
the cost estimates. 

As discussed above, the cost to implement a 
RESA is directly related to the existing site 
conditions.  A recent project which involved the 
construction of four (4) RESAs on an existing 
rehabilitation project resulted in an average cost 
of $125,000 per RESA (i.e. $500,000). At this 
site, the existing conditions were favourable and 
required only minor earthworks and relocations. 
However, costs will quickly escalate if one or 
more of the above noted factors are involved.   

Alternatively, another Canadian Airport recently 
undertook a partial RESA program at a cost of 
$6million.  This included only earthworks and 
site grading, demonstrating how quickly the 
costs of RESAs can escalate. 
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Where site conditions are not conducive to a 
typical RESA, an EMAS may be required. The 
cost of implementing a single EMAS in Canada 
is estimated at $2 million. This cost can increase 
by upwards of 300% depending on the system 
and amount of site preparation required. 

WHO WILL PAY FOR RESAs?  
IS THERE FUNDING AVAILABLE? 

Transport Canada’s triage of RESAs indicated 
that the financial and operational impact of 
RESAs will be “high”. However, at this time, 
Transport Canada has not disclosed any special 
funding programs to cover their cost estimate of 
$408 million.   

For qualifying airports, the Airports Capital 
Assistance Program (ACAP) is a potential 
source of funding. However funding for ACAP is 
limited to approximately $38 million per year and 
must be shared with other typical safety related 
projects. Eligibility criteria for ACAP is available 
on-line, but can be summarized as being 
available for certified airports that handle 
between 1,000-525,000 annual passengers. 

At this time Transport Canada has not disclosed 
if funding for non-ACAP eligible airports will be 
available.  Transport Canada requested airports 
(both ACAP eligible and ineligible) to submit an 
estimate of the number of runway ends that may 
require a RESA and associated budgetary cost 
estimates.  This is potentially an indication that 
Transport Canada is considering funding for 
non-ACAP eligible airports, the level of which is 
unknown. Based on previous funding programs, 
it is likely that any funding will be a cost sharing 
initiative and will favour ‘shovel ready’ projects. 

National Airport System (NAS) airports will not 
likely have access to funding and will therefore 
be required to self-finance RESAs. 

WHAT IF A RESA CANNOT BE 
IMPLEMENTED? 

Under NPA 2010-012, all qualifying runways will 
require RESAs. There is zero flexibility; although 
the option to seek an exemption under the 
existing process remains. If a RESA or EMAS 
cannot be implemented, the declared distances 
of the runway must be reduced by the length 
required to obtain the full RESA.  Due to this 
operational RESA criterion, it is anticipated that 
Transport Canada will not support an exemption 
as there is no financial or physical impact to a 

reduction of the declared distances.  There is 
however an operational impact, reducing safety, 
accessibility and potentially air service. 

Under the operational RESA, the worst case is a 
90m (295 ft) reduction of the declared distances, 
representing the portion of the RESA extending 
beyond the runway strip.  

Operational RESAs are not recommended, but 
may be necessary for airports where funding no 
funding is available or an alternative solution not 
feasible. However, airports with scheduled 
service or with commercial/corporate traffic, may 
find the operational impact significant. Air 
carriers have key operational lengths that are 
tied into their standard operating procedures. 
Reducing the declared distances below these 
key lengths may result in some air carriers not 
being able to operate from that runway, or under 
some conditions the Airport. 

WHAT ARE THE NEXT STEPS? 

In general, it is recommended that Airport’s be 
proactive in their approach to RESAs. The 
following are four (4) next steps that airports 
should consider regarding RESAs: 

1. Determine Qualifying Runways. 

2. Review Site Conditions and Options. 

3. Prepare a Cost Estimate. 

4. Seek-Out Funding Opportunities. 

It should be clearly noted that Airports are 
strongly encouraged to lobby for funding through 
industry associations and their federal/provincial 
representatives. Transport Canada has already 
identified that financial and operational impact of 
implementing RESAs will be “high” yet have not 
identified funding sources.  In an effort to 
mitigate the pending financial and operational 
impact of RESAs, Airports are encouraged to 
review with industry associations and Transport 
Canada their specific circumstances to ensure 
that an accurate assessment of the net impact of 
RESAs can be developed and is understood. 
 

James Lindsey, M.Sc., C.M. is an Aviation Consultant 
with GENIVAR Inc (formerly PSMI).   

Mr. Lindsey can be reached at 647-789-3550 x307 or 
james.lindsey@genivar.com or www.psmi.ca. 

 

 


