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Principal Acronyms and Abbreviations
AICM

Aeropuerto de la C iudad de México

AIP

Aeronautical Informatio n Publication

AIRAC

Aeronautical Information Regulation and Con trol

ASA

Aeropue rtos y Servicios Auxili ares

ATC

Air Traffic Control

ATM

Air Traffic Management

ATS

Air Traffic Services

CWP

Controller Working Position

EMS

Environmental Management System

FAA

U .S. Federal A viatio n Adrninistratio n

FIR

Flight Informat ion Region

GA

General A viation

HITL

Human-in-the-Loop

IAP

Instrument Approach Procedure

ICAO

Intern atio nal Civil A viation Organization

LOA

Letter of Agreement

MITRE

The MITRE Corporati on

MMUN

Cancún Internatio nal Airport

NAICM

N uevo Aeropuerto Internacio nal de la Ci udad de Méx ico

NAVAID

Navigational Aid

PMT

Project Management Team

SENEAM

Servicios a la Navegación en el Espacio Aéreo Mexicano

SID

Standard lnstrument Departure

SMS

Safety Management System

SOP

Standard Operating Procedure

STAR

Standard Terminal A rrival Route

TMA

Termin al Maneuvering Area

u.s.

United States

VFR

Visual F lig ht Rules
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Introduction

The MITRE Corporation (M ITRE) is supporti ng Aeropuertos y Servicios Auxiliares (ASA)
in its development and implementation of a new airport, referred to in this document as Nuevo
Aeropuerto Internacional de Ciudad de México (NAICM), to replace the current Mexico City
lnternational Airpo rt (AICM). NAICM is being des igned to conduct tri ple independe nt paralle l
approach and departure procedures, which are co mplex operatio ns never befare cond ucted in
Mex ico. Cancún lnternatio nal Airport (MMUN), which has two parallel runways appropriately
spaced for dual independent arrival and departure operations (refer to Enclosure 3 of MITRE
Technical Letter F500-L 14-022, dated 28 March 20 14 for additional detail s) offers a unique
opportunity within Mex ico for preli minary preparatio n for the operation of independe nt approach
and departure procedures. At MMUN, Servic ios a la Navegación en el Espacio Aéreo Mex icano
(SENEAM), with the assistance of MITRE, can set-u pa d ual independent arri val and departure
o peratio n test-bed to allow controllers to understand earl y-on the far more complicated
independent operation that is to be expected at NAICM.
T he implementati on of indepe ndent operations, however, requires numerous issues to be
addressed, such as:
•
•
•
•
•
•

Instrument procedure design
Airspace design
Air Traffic Control (ATC) equipment acquisition
Human-in-the-Loop (HITL) simul atio n activities
Controller workforce training
Standard O perating Procedures (SOPs) development

T herefore, in a rder to assist the aviation authorities of Mexico, MITRE 's support includes
guidance regarding the co mplex A TC transitio n planning and multiple e le ments, incl uding
general equipment requirements, to be co nsidered in preparing for independent arri val and
departure o perations. Refer to Enclosure 3 of MITRE Technical Letter F500-Ll5-007, dated
12 January 20 15 for additional details.
Previo us work conducted by MITRE has resulted in a conceptual airspace design for
NAICM. T his conceptual design was presented to the Mexican aviatio n authorities in J uly 2012.
T he airspace design work for dual independent arri val and departure operations at MMUN is in
the early stages, but will be develo ped and imple mented ahead of the opening of NAICM.
T herefore, this document pertains directly to the implementation steps needed at MMUN, as well
as at NATCM.
This document highlights the key tasks and projects that must be conducted to turn a
conceptual airspace desig n into reality. It covers the following:
•
•
•
•

T he gene ral scope and objecti ves of an implementatio n plan
The establishment o f a project management structure and team to oversee
implementation
The many factors, components, and tasks that have to be considered when developing
an imple mentation pl an
T he consideratio ns concerning the choos ing of an implementation date
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T he considerati ons affecting the successfu l execution of the implementation date
T he immediate post impJementatio n transition period
T he need for post implementation evaluations

The implementatio n process involves various organizations and requ ires inputs from experts
with di verse backgrounds, such a instrument procedure design, radar system database
configuration, controller training, charting and document publ icatio n. Ali this and m uch more
must be pJanned and coordinated together to reach the ultimate goal of a start date for the
implementatio n of a new airspace design and procedures. For NAICM, this is made more
complex by having to schedule the airspace changes with the open ing of the new airport, as both
must happen at the same time.
It sho uld be noted that there wiJJ be many locaJ factors that w ill also need addressin g,
including how the airspace design will be formall y approved and tested by the Mex ican aviation
authorities. T his wilJ affect the time line and the actual achievement of the resulting
implementation dates. Such factors include the availability of resources and staffi ng to complete
various tasks, the recruitment and training of additio nal controllers, and the reconfigurat ion and
expansion of the ATC system, particularly if that incl udes the procurement of additional
equipment o r the modification or even constructio n of a new A TC operatio ns room.
Despite man y of these local factors, MITRE fee ls that this document provides use ful
guidance to the Mexican aviation autho rities in its upcoming MMUN- and NAJCM-related
procedural and airspace implementation efforts. S pecificaJJy, this document hig hJights key tasks
and projects that are recommended to be cond ucted as part of the implementation of a new
airspace des ign, such as the introducti on of a new Termi nal Maneuvering Area (TMA) in a large
metropolitan area like Mexico C ity, o r majo r airspace redesign and modificatio n of operations at
MMUN. M uch of the informatio n is based on MITRE' s experience of working with the United
States (U.S.) Federal Avi atio n Administration (FAA), as well as other av iation autho rities around
the world to help in the implementation of airspace des ign projects, both large and small. This
document also prov ides informatio n and g uidance on essential tasks that should be considered
regarding the establishment of a project management structure responsible for the planning and
implementation of the new airspace designs.

Of necessity, this document has been written in general terms. It is targeted at senior
operational and technicaJ managers who are likely to be overseeing such an airspace
implementation, as well as technical and operational personnel who are Jikely to be in charge of
specific tasks as part of the larger impJementatio n project. T herefore, the intended audience are
those personne l who are knowledgeable about Air Traffic Management (ATM) and its man y
technicaJ and operacional aspects.
T he document does not include informatio n related to local requirements in Mex ico.
Spec ific Mex ican reguJations and associated requi rements will still need to be considered and
met in addition to those mentio ned in this document. lt should also be noted that, while this
document attempts to cover the most important considerations, the list is not exhaustive.
Readers are cautioned against relying solely on this document for guidance. Nevertheless,
MITRE considers that this document can provide useful information as a basis to start
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imple mentation planning for both the airspace and procedure designs at the Cancún and new
Mex ico TMAs.

2.

General Scope and Objectives of an lmplementation Plan

This section briefly describes the general scope and objective of an implementation plan. An
imple mentation plan should be a high-level document that is used to describe ali the necessary
parts that will contribute to implementing a particul ar project. It should also describe how the
implementation team will be establi shed, and define the project goals, objectives and prio rities as
well as set the project's scope. The imple mentatio n plan should list ali of the key considerations
and tasks that must be accomplished to achieve the desired goal, but without going into the detail
o f how those tasks will be achieved . It should establi sh the necessary communicatio n links
between the different tasks and defi ne the roles and responsibilities of key people, in particular
those who will be responsible for making key decisions. Most importantly, an implementatio n
plan should establish a realistic time line for each task and show how each task relates to the
overall objecti ve as well as its relationship to o ther tasks. ldeally the implementation plan sho uld
establish the benchmarks to measure the success of the project and the implementatio n.
T he o bjective of an implementatio n plan is not to describe all the tasks and considerations
necessary to achieve the project o bjectives, but rather to prov ide an o verview that would be used
by the managers and decisio n-makers as guidance for implementing a project. T he plan should
also be used to help understand the inter-relatio nships between tasks, provide guidance o n the
necessary communication links that need to be established and to help monito r progress along
the agreed timelines. lt sho uld also identi fy important decision-making milestones alo ng the
way.
Implementation plans are living documents and they will be revised many times over the
course of a maj or implementation project, such as the introd uction of a new TMA airspace
design. T his is a normal part of the imple mentatio n process and should not be considered a
weakness o f any plan that is develo ped and then modified, but as a strength that helps to manage
and realize an important ad vancement in modernizing ATM.

3.

Project Management Considerations

This section discusses the establi shment of a proj ect management structure and the setting up
of a proj ect management team with specific task teams created underneath. It also hi g hlights the
need to avoid requirement creep (defined in sectio n 3.3) and for managing ri sk, establi shing
communication links and the need for compli ance with the local regul atory process.

3.1

Establishing a Project Management Structure

An important part of an implem entation plan is to establish the project team and structure
whereby key roles are identified and individual people are appointed to fil ! those roles. This
structure allows for the o rganizatio n of the multiple tasks that are required to be completed o n
schedule to ensure the project is successful. It is important to provide leadership and to establish
the decision making process and the individual(s) who will be responsible for making the key
decisio ns along the way.
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Establishing a Project Management Team

A Project Management Team (PMT) needs to be established under a single leader who wi 11
have final decision-making authority. T his single Jeader wi ll report directly to the highest
management leve! within the organization(s) respon sible for the implementation .
Under the PMT leader there will be a number of senior managers, each of them an expert in
their own technical or operational field who wi ll be responsible for the implementatio n and
completion of specific tasks identified later in the plan. They should each have sufficient
authority to make decisions within their field of expertise and to assign staff to complete specific
tasks. T hese are the managers who wi ll be in communication with eac h other o n a regular and
detailed basis concerning the progress being made on various tasks, issues being encountered and
will make recommendations for changes or adjustments to the implementation plan.
These senior managers wi ll also be responsib le for communicating the project goals,
strategies and priorities down to the staff actually completing the tasks. At this point specifics
are needed to answer the followin g questions:
•
•
•
•

W hat tasks need to be done?
W ho is doing them ?
When will they be done by?
W hat is the dependency between the tasks, both interna! to their area of expertise and
externa! with the other areas of expertise?

Monitoring the progress on each of the tasks and intervening to assure project timelines is
also an important role of the PMT.

3.3

Avoiding Requirement Creep

lt is important in any large project to resistor avoid completely uncontrolled changes or
continuous growth in the scope of a project. Thi s growth in scope is often referred to as
" requirement creep". It is easy for large-scale projects to expand far beyond the original scope
without good discipline from the managers of the implementation plan. Requirement creep can
be the road to fai lure, and result in severe cost overruns, significant delays to implementation and
even total fai lure of the project.

3.4

Managing Risk

In any large-scale project, such as the implementation of a new TMA design, the
management of risk is an important factor in ensuring eventual success. This also involves
contemplating the complete fa ilure of the project.
A ri sk is something that may happen. If it <loes happen then the impact it will have on the
project must then be determined.
The second thing to consider is what adverse impact the risk will have on the project. Next is
to determine the li kelihood of it happening. Sorne risks may be critica!, while others will have a
lower chance of occurring and lower impact on the project. Having established these two things
it is then possible to respond to the risk and to put in place ri sk mitigatio n measures.
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Lastly, mo nitoring and control ling risks as time passes is also an important aspect. Sorne
ri sks w ill be avoided and w ill disappear, o thers may increase their chances of happening or
increase their impact. Ali these facto rs nced to be managed by the PMT.

3.5

Communication

Communicating to others, within the same organization, as well as w ith other organi zati ons
in volved in the implementatio n, and then externally to other pares of the aviation co mmunity as
we ll as the public, is ali pa11 of managing the implementation project. It is important to
communicate not o nl y the good news, but the bad news too. lf communicatio n ceases then
peop le become suspicious and make up their own version of events. Communicating earl y about
a delay in completing a task, ora technical issue that has arisen can help ensure the expectatio ns
of others are being kept in Jine with what is achievable.

3.6

Complying with the Regulatory Process

O ne of the most important responsibilities of the PMT is to understand, coordinate and
comply w ith the regulatory require ments needed to achieve approval for the airspace design to be
imple rnented. lt is o ne of the key facto rs and it is irnportant that o nly o ne o r two indi viduals be
made responsible for this. Achiev ing regulatory approval is a maj or milesto ne towards the
successful implementation of a new airspace design.

4.

lmplementation Planning Considerations

Thi s section of the report highlights the key facto rs that sho uld be considered when planning
the implementation of a maj or airspace redesign, such as a totall y new TMA.

4.1

Change Management and Interrelation with Other Projects

T he implementation of a majo r new airspace design or redesign, such as the one being
contemplated by the Mexican authorities in Mexico C ity and Cancún, respectively, is a major
change to the operatio nal A TM enviro nment, and as such has impacts across man y d ifferent
fields in ATM. Managing ali the changes required to suppo rt such an airs pace redesign also
requires that it be integrated with other projects that may already be o ngoing. These o ther
projects might include changes to the ATC syste rn auto mation, replacement or updating of
components of the radar, communications or navigatio n infrastructure, annual maintenance of
aviatio n infrastructure e.g., runways, radars, and navigational aids (NA V AIDs) to name just a
few . Sorne of these changes may be a part of regional or internacio nal agreements or ob ligatio ns,
perhaps being coordinated under the Internacio nal C ivil A viatio n Organi zation (ICAO), where
implementation dates are agreed many months o r years in ad vance and cannot be changed. All
of thi s must be taken into account when planning for a significant change in airspace structure
and the associated changes to ATC procedures.
In addition, in building che timeline towards an imple mentation date, it is necessary to
monitor the number of changes that occur in the months and weeks immediately prio r to, and
after impl ementation of maj or airspace changes. Controllers need a stable environment in which
to operate while they get used to the new mode of operation that the airspace change has brought
and to become fami liar with the procedural changes that have been implemented. It also takes
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severa! weeks for ali the operational staff to be introduced to the changed environment due to
staff that may be on vacation, on s ick leave, or assigned to temporary duties elsewhere when the
airspace change is implemented. lf too man y changes are introduced in quick succession, or the
operational environment is not stable for a period of several weeks or months, this cou ld result in
an increase in controller operational errors. This could then resu lt in increasing the risk of an
unsuccessful implementation of the new airspace and the necessity to revert back to the o ld
operational environment. Planning implementati on o f airspace changes needs to consider this
and potenti ally "freeze" any other changes to the overa!! system and env ironment fo r severa!
weeks or even months prior to and after the airspace implementation date.

4.2

Operational Evaluation of the Airspace Design

Operat iona l evaluations of lhe airspace design are necessary to assess, prior to ac tual
implementati on, the effectiveness of the changes being proposed and to determine if the changes
will achieve the desired objectives. In addition, evaluations also help to identify any unforeseen
effects of the changes, such as creating new issues or moving problem s to new locations. These
evaluations usuall y take two forms; fast-time simulations using computer modeling and real-time
simul ations (al o referred to as HITLs) using active air traffic controllers.
In addition, other simulations may also be use fu l to evaluare particular aspects of the new
design, such as using airline flight simulators to test the flyability of proposed procedures or
computer modeling and analysis of simulated flight tracks to determine improved climb or
descent profiles.
Revis ions to the airspace de ign can be expected from this stage of the implementation
process and may introduce the need for additional evaluations to be conducted if the airspace
revisions prove to be significant.

4.2.1

Fast-Time Simulation

Many fast-time simulation tools can be used to evaluate a particular airspace design or
redesign proposal of the size of the new Mexico and Cancún TMAs. Fast-time simulations can
help controllers visuali ze how traffic will move through the new airspace des ign as well as help
with identifying unforeseen issues, such as new area of traffi c congestion or new areas of route
interaction. Fast-time simulations can also assist in analyz ing particular aspects of an airspace
redesign, and to re-run an operational analys is using simulated traffic to determine the expected
benefits of implementing the new airspace structure compared with the current airspace design.
C hanges to traffic level s and traffic distribution in the simulation can also be used to test how
robust the new airspace design is in coping with increases in traffic, or changes to traffic flow
densities. T his helps to ensure that the new airspace design will last severa! years and cope with
higher traffic levels before a furth er airspace redesign becomes necessary once more.

4.2.2

Real -Time Simulation

Real-time simulations are used to test the new airspace design using active controllers in a
real-time environment. Tests are conducted using a simulated A TC environment that is as close
as possible to the ATC environment that will be used when the airspace changes are
implemented. At this stage of the evaluations only minor changes to the design should be
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necessary, such as handoff altitudes or minor lateral changes to a route or airspace/sector
boundary.
Real-time simulation is a good method to test the coordination procedures between
controllers and to ensure that the planned revisions to Letters of Agreement (LOAs) between
ATC fac ili ties or other coordination procedures work effectively in the new ai rspace
environment.

4.3

Instrument Procedure Design

One of the first steps in taking an airspace design from paper to reality is to design spec ific
Standard In trument Departures (SIDs), Standard Terminal Arrival Routes (STARs) and
l nstrument Approach Procedures (lAPs). T hese new instrument procedure designs wi ll form the
foundation on which the new airspace design will be implemented.
This is typically an iterati ve process between procedures designers and airspace designers;
where procedures designers may not be able to des ign an arrival or departure procedure that
exactly marches those depicted in the original airspace design concept and vice versa. Revisions
to the proposed airspace des ign may have to be made dueto obstacles or terrain that could affect
particular routes. S uch c hanges to the design, which can be significant, wi ll have to be retested
and reevaluated to ensure new route interactions do not cause multiple adverse ripple effects on
the overall des ign and creare additional route interactions elsewhere.
The new instrument procedures wi ll be the basis on which documentation and charts
(e.g., SID and STAR charts) will eventually be revised and published. lt will also be an essential
part of the process for obtaining approval from the necessary regulatory authorities for the
airspace de ign to then be implemented.

4.4

Safety Management System Assessment

ICAO recommends that a safety assessment be conducted prior to the implementation of any
major change potentially affecting the safety of aircraft operations in order to demonstrate that
the change meets an acceptable leve! of safety.
Additional information can be found in ICAO Doc. 9859.3, Safety Management Manual
20 13. Particular attention is drawn to Chapter 5 Safety Management System (SMS).
T ypically, in any safety assessment, three basic questions are be ing asked:
•
•
•

What could go wrong?
What would be the potential consequences?
What is the freq uency of occurrence?

Consideration of these three questions needs to be applied to ali the changes bei ng proposed,
including items such as pilots selecting an incorrect procedure, to impacts of partial or total
system failures.
Once the severity of a particular fai lure has been assessed, mitigations can then be put in
place to ensure an acceptable leve! of safety. These mitigations may include back-up or fall-back
systems, or something as simple as an adjustment to a procedure to assure safety.
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Contingency planning and fall-back procedures also need to be considered for the new
airspace design as part of the safety management plan.
Much of what is required in order to meet regulatory approval is contained within local laws
and regulati on. As a minimum, ali local requirements will have to be met, and coordination with
the airspace and Air Traffic Service (ATS) regulator wi ll be required prior to implementing any
change in airspace design or assoc iated procedures. T ime to fulfill these obli gations will have to
be factored in to any implementation plan of the new Mex ico TMA that wi ll serve NAICM and
surrounding airports, or the redesigned Cancún TMA. An earl y assessment of the minimum
requirements to address this is recommended.

4.5

Contingency and Fall-back Planning

Changes in the ATC system and procedures brings with it potential changes to contingency
and fall-back planning in the event of a partial or complete ATC system fai lure. The existing
contingency and fall -back plan may need to be reconsidered and revised if the fall-back ATC
fac ility is no longer adequate to cope with taking over responsibility of managing the new
airspace. Consideration may have to be given to splitting a single existing ATC fac ility (such as
a combined Area and Approach Control Center) into two separate buildings, to avoid or limit the
chances that both facilities would fail at the same time. This consideration is particularly
important for NAICM, and should also be seen in the light of potential security risks as well as
potential system degradation and fai lure. T he open ing of NAICM will bring a significant
expansion to the size of the ATC operation in Mexico City, and bring a consequent need for
much larger ATC faci lities. Risks of a single point of failure should be minimized where
possible.
Interna] documentation and agreements will have to be revised that properly reflect the
change to the contingency and fall-back plan . This could also affect the safety management
plan and the mitigations in place to maintain adequate levels of safety.

4.6

Environmental Impact

ICAO has not yet developed any specific guidance document regarding Environmental
Management Systems (EMS). However, ICAO does recognize that this is a growing concern,
and that the aviation sector, including air traffic control , is coming under increasing pressure to
balance growing demand in air transportation with the protection of the environment. In 20 13,
ICAO published a report 1 that looked at sorne of the common principies and best practices
applied around the world, and recommended that spec ific EMS guidance be developed for
member states.
Any airspace changes or change to routes/procedures will have an environmental impact.
Principally these will affect noise distribution around the airports that the new airspace design or
redesign wi ll serve, as well as affect emissions and fue! bum for ai rcraft operators. T he impact
of these changes should be assessed through studies and analyses using appropriate models to
better understand the impact of these changes, and to determine if adjustments to the airspace
desi gn can be made that would minimize any adverse impacts that may have been identified.

1

ICAO E11viro11111enta/ Report 2013, A viation and Climate Cha11ge 20 13
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Assessment of the impact of airspace and ATC procedure changes will ha ve to meet local
regulations, and will also form part of the regul atory approval process. As a mínimum, ali local
requirements to assess environmental impacts will have to be met, and coordi nation with the
airspace and A TS regul ator wi JI be required prior to implementing any change of airspace design
or associated procedures.
T he time taken for such assessments and for reaching agreement on what wi ll eventually be
imple mented should not be under-estimated. In the U.S. and elsewhere, conducting
env ironmental impact studies and reaching agreement on the way forward can take many months
or even years. This must be factored in to the implementation plan for the new Mexico TMA
and the redesigned Cancún TMA, and an earl y assessment of the minimum req uirements to
address this is recommended.

4.7

Radio, Radar, and Navigation Infrastructure

An assessment of the radio, radar and navigation infrastructure will be required to ensure that
sufficient coverage is provided aJong ali the proposed routes and radar vector patterns. Where it
is determined that coverage is insuffic ient (e.g., dueto terrain or for technical reasons) then
additional infrastructure may need to be procured and installed prior to the implementation of the
airspace change. T he time required for such an assessment and the resulting need fo r additional
infrastructure will need to be factored in to the implementation plan for the new Mexico TMA
and redesigned Cancún TMA.
Having installed new infrastructure, approval to use thi s new equipment wi ll be required.
T he approval decision is based on the testing and checking (e.g., tlight checking of NA V AIDS)
of the new routes and procedures and has to be scheduled in advance.
Finally, approval for controllers and/or pi lots to use the new equipment may require new
procedures and operational standards (e.g., application of new separation standards which may
require controller and/or pilot training befare approval is given by the appropriate authorities).
T he type of controller and/or pilo t training for the new procedures and operational standards will
need to be determined and then developed. This wi ll need to be considered in determining a
reali stic timeline for such activities.
The length of time for the above-mentioned acti vities can cause a significant delay in the
implementation date of either the new Mex ico TMA or redesigned Cancún TMA, andan earl y
assessment of the require ments, procurement and training is recommended.

4.8

Airspace Classification

A long with the man y changes being considered in routes, ATC sectors, procedures (both
pilot and controller) as part of a major new airspace design or redesign, airspace classification
cannot be forgotten. This includes, as a natural progression, the potential expansion or
modification to controlled airspace boundaries.
Airspace classification defines the level of ATC services to be provided in a particular sector
of airspace, as well as sets the rules on aircraft equipage and pilot qualifications needed to
operate within that airspace sector.
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The relevant authorities need to consult with users and other interested parties on the
potential need to change the airspace classification within airspace structures, such as control
zones or TMAs and to raise the cl assification to another (possibly higher) leve! (e.g., C lass D to
Class B). T hi s could result in additional equipage being required for sorne types of flights
(e.g., mandatory carriage of a radio or transponder Mode C) or restrictions on certain types of
flights (e.g., Visual Flight Rules [VFR] operations). lt could also result in additionaJ controller
responsibilities to separate types of traffic or provide traffic information to pilots. T his could
result in increases in controller workload. T hi s may then affect how the new airspace is
sectorized, as well as the number of controllers needed to operate the airspace at peak times.

4.9

Hardware and ATC Equipment Requirements

The implementation of a new airspace design, such as a new TMA, will likely (as mentioned
above) also introduce new sectorization and the potential need to add more ectors to manage the
traffic at peak times. This potentiall y will require additional Controller Worki ng Po itions
(CWPs) that will have to be added to the ATC operations room prior to the new airspace des ign
being implemented.
An assessment of this expansion in CWPs will need to be made earl y in the project to
determ ine if suffi cient numbers of spare CWPs exist today to accommodate this expansion or if
additional equipment will be requi red to be procured and installed. This expansion of CWPs
may also impact the expected life -cycle of the existing ATC system, particul arly if it is reaching
the end of its li fe. A new, more modern ATC system may have to be considered if additional
CWPs from the current ATC system are no longer being manufactured.
At worst this assessment of hardware and A TC equipment may conclude that the existing
ATC operations room is insuffic ie nt to meet future needs and additional space or a new ATC
faci lity may need to be constructed prior to implementing the new airspace des ign. This is likely
to be the case for NAICM.
T he results of thi s assessment could cause a significant dela y in the implementation date of
the new Mexico TMA or redesigned Cancún TMA, and early assessment of this aspect is
recommended.

4.10 Charting, Publication, and Documentation
Prior to implementing the changes involving a new airspace design, new charting and
documentation (interna! as well as external) will be needed. A new airspace design o r a redesign
of an existing airspace in volves changes to both published procedures as well as interna) changes
within the ATC facility. Items such as LO As between A TC faciliti es, new charts, revisions to
the controller SOPs manual and c hanges to the Aeronautical Information Publication (AIP) are
ali required to be ready well in advance of the implementation date of an airspace change. A
minimum of two Aeronautical Information Regulation and Control (AIRAC) cycles (56 days) is
required to implement changes in the AIP for example.
Sufficient time must be allowed for the required changes to documentation to be determined,
negotiated and then published. W here changes to procedures or LOAs affect the handling of
flights across international Flight lnformation Region (FIR) boundaries negotiating changes wi ll
require significant lead time and should be started as soon as an airspace design is finalized.
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An early assessment of the changes required in charting, publication and documentation is
recommended.

4.11 Training
T he training of air traffic controllers prior to implementing a new airspace design is essential
to a successful implementation. W here changes in the airspace desig n are major, such as a new
TMA, or c hanges in sectorizatio n and procedures are significant, controllers may require a
substanti al period of training to learn in detail the new environment. T his time for training will
also be increased if a new ATC system is to be implemented in a new building. Controllers will
first need fami liarization training on the system itself and its functionaJity, prior to traini ng in the
new air pace desig n.
Controller training can range in form from classroom briefings, new documentation to study,
computer aided training to learn the new airspace structure and practice new procedures, as well
as, eventuall y, a period of real-time simulation to become familiar with the new way of operating
o r a combination of any of these forms .
The time taken to prepare the materi als fo r this training, the need to develop a new training
simulati on environment, develop effective training scenarios and instruct the trainer , as well as
the time needed in conducting the actual training program across ali the affected controllers,
should not be under-estimated. T his will have to take into account the fact that you are removing
active controllers from the existing operationaJ environment, and that current operations must be
maintained. Therefore, such training may have to be conducted only during the season when
lower traffic levels are experienced , if possible. In addition, the training may ha ve to be
rein forced by refresher training immediately prior to implementing the airspace redesign,
depending on how long before the implementation date the main training program was
conducted.
Such requirements will also affect new students being trained as well as the ex isting
workforce. Students who w ill j oin the ATC faci lity affected by any of the airspace changes wi ll
also have to be incorporated in to the training plan. The need to provide additional instructors to
cond uct the necessary training and oversee the real-time simulation exercises will also need to be
factored into the overall training plan.
T raining may extend beyond just controllers. For example, if new hardware is being
procured and installed, thi s may require that technical staff are also trained on maintaining the
new equipment. Pilot training may also have to be considered, especially if this includes the
mandating by the regulatory authorities of new cockpit equipment requirements in the new
air pace (e.g., satellite navigation).

4.12 Go/No-Go Decisions
At various critica! stages along the timeline of the implementation plan strategic Go/No-Go
decisions points should be included. This is to take into account delays or unforeseen events that
could affect the implementation of the new airspace design. If, for example, additional CWPs
are required to be installed but procurement is delayed, this will impact implementation of the
airspace desig n, even if everything else is ready to move forward. T he impacts of such delays
should be factored into a revised time plan for implementation as early as possible and dec isions
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made that may stop continued progress towards implementation until matters have been resolved
or an alternative strategy devised.
Such Go/No-go decision s mu st be made at a suffi ciently high level in the management
structure, and responsibility for those decisio ns must be put in place w hen developing the overall
project rnanagement structure.

4.13 Publicity and Awareness
Awareness of the impending c hanges to the airspace structure and the routes to a nd from the
airports the airspace serves will be required well ahead of the actual implementation. This
typically takes two forms: pil ot awareness and training and informing the general public.

4.13.1 Pilot Awareness and Training
Pi lo t awareness of changes to the airspace design, procedures and routes is an important
factor to the success of the implemcntation of a new or redesigned TMA. Efforts by the aviation
authorities to brief the local pilot cornmunity shou ld start well ahead of an implementation date.
This extends beyond just profess io nal pilots and should also include General A viatio n (GA)
pilo ts. This is especially irnportant if this includes changes to VFR routes, procedures and
airspace classifications. Coordination with the managernent of local airlines that have pilots
based at the rnain airports and who wi ll fly on a regular basis through the new airspace shou ld be
rnade aware of the planned changes early in the process. In sorne cases airlines may set up their
own interna] awareness and/or briefing campaigns to notify their pilots and other affected
personnel.
Pil ots should also be rnade aware o f the temporary necessity to restrict traffic flows in the
new air pace to ensure controllers do not become overloaded during the transition w hile they
becorne used to the new operating environment. These restrictions rnay cause a ternporary
increase in flight delays, but typically are lifted in a phased manner as the controllers get used to
the new operation and can handle busier traffic levels.

4.13.2 General Public Awareness Campaign
Closer to the implementation date, efforts sho uld be made to rnake the general public aware
of the changes. This is especiaJl y relevant for the local communities that rnaybe affected by
changes in routes and fli ght paths, sorne of whom will be positively affected and others who rnay
not be. In addition, during the actual irnplernentation day and for severa! days or even weeks
after, traffic volurnes rnay have to be restricted during the transition to ensure that controllers do
not become overloaded and becorne used to the new operating environment. T hese restrictions
may cause a ternporary increase in flight delays and the traveling public shoul d be made aware of
this to rninimi ze bad publicity in the media.

5.

Planning and Execution of an lmplementation Date

This sectio n discusses factors involved with choosing an irnplementation date as well as
factors necessary to consider during the execution of an airspace irnplementation and transition.
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Choosing the Implementation Date

C hoosing the implementation date is an important step and can be critica! to the success of
the whole implementation. Obviously, the implementation date itself must be after a ll of the
planning steps have been success full y completed, new equipment in stalled, ali of the hardware
and software testing is completed, and the workforce and pilots are trained o n the new airspace
design.
Other considerations might include the season or time of year for implementation.
lmplementing major airspace changes sho uld be done when traffic demand is lowest so that
controllers and pilots can get used to the new changes before peak seasonal traffic periods are
experienced. However, the date for implementation should not occur at times when disruptions
to traffic flows are common, perhaps due to seasonal thunderstorm activity or other weatherrelated events (e.g., fog). Airport construction or regular maintenance periods of es ential
NA V AIDs o r other essential aviatio n components should also be considered prior to deciding an
implementatio n date.

5.2

Planning and Monitoring the First Day of Operations

Planning the first day of the new operatio n is essential if the implementation of the new
airspace design is to be successfu l. Planning down to the nearest minute may be needed where
complex changes are being made . Everything from ensuring new equipme nt is turned o n and
working to ensuring new radar video maps are operating on the controller's radar screens must
be considered.
In addition, the correct fli ght planning by airlines and the entry of those flight plans into the
A TC system may have to be implemented severa) hours in advance of the actual change in
airspace and ro utes. C hecking that essential tli ght information (such as flight progress strips) is
being provided to the correct ATC secto rs needs checking and that the ATC system is correctly
managing the progress of fli ghts ali need to be in place prior to "goin g live".
As the implementatio n day progresses, monitoring and fixing issues that arise throughout the
day also leads to a successful implementation of a new airspace design. Early monitoring and
identification of issues can prevent small issues from becoming bigger problems later o n and
make or break the success of the implementation.

5.3

Reduced Capacity

Dueto the unfamiliarity of both pilo ts and controllers to the new airspace operation, and the
need to maintain safety and workload levels at a manageable level, traffic fl ow restrictions are
commo nl y put in place to ensure that controllers do not become overloaded. The first few days
may require sorne significant reductio ns in the usual capacity of the system, perhaps as muchas
25 %. However, as controllers become more familiar with the operation, and ind ivid ual issues
that may arise with flights during the first few ho urs of operation (e.g., incorrect tlight plans
being issued) occur less often these fl ow restrictions can be graduall y diminished and fu ll
capac ity can be achieved.
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lf this reduced capacity is timed with a natural period when traffic demand is lower than
capacity the reductions in traffic volumes may be minimal or only cause slight impacts during
peak times.
For something as complex as the introduction of a new TMA design, capacity level s should
have returned to near normal levels within three to four weeks (assuming no unforeseen issues
with the design or its implementation).

5.4

Contingency and Fall-back During Implementation

Contingency and fall-back plans need to be deveJoped and considered during the transition
period of moving from one airspace design to another. In the early hours of implementing the
new design, careful monitoring is needed to ensure that the new airspace design is operating as
expected, and that the new procedures are all working correctly. Specific events or system
degradation may require a decision to stop impJementation and return to the old design. In the
case of the opening of a new airport and the closing of the old airport, reverting back to the old
design is not possible. A specific process for contingency and fall-back plans, as well as the
criteria to revert to the old design should be established prior to implementation of the new
airspace design. Specific individuals should be identified who would be responsible for making
that decision should events unfold that make the new design unworkable. T hese events may be
related to system degradation if new systems are not working correctly, operational issues with
procedures related to sector and airspace design, problems with pilots correctly filing and flying
the new procedures and others.
Intermediate degradations or issues may not require returning to the old operation, but may
require modifications to the operation, possibly of a temporary nature, until the full operation can
be established. A process and management structure should be established during
implementation planning to cover potential scenarios.

5.5

Additional Operational and Management Support During Transition

During the initial transition period, typically for the period where traffic flow restrictions
may be necessary to manage controller workload ata lower than usual leve!, additional technical,
operational and managerial support may be needed to troubleshoot issues that may arise with
individual flights or groups of flights that may be encountering problems. These problems may
stem from implementation difficulties, lack of familiarity with the new operation or even the lack
of awareness of the new operation.
As controllers become more familiar with the new operation, the flow restrictions can be
gradually lifted and the additional operational and managerial support reduced until no majar
issues are being encountered.
Management oversight needs to be provided on site, with management personnel and/or
personnel familiar with the new airspace design in or clase to the operatíons rooms to answer
questions and provide guidance on any procedure issue that may arise. This will also be
required, in the first few days, during night shifts and over weekends. Procedures for having
senior managers and other essential personnel available, or at Jeast on call, should be considered
in the initiaJ critica] days of operation.
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Typicall y thi s additional support will last from justa few days to severa) weeks depending on
the size and complexity of the change. For something like a completely new TMA design this
extra support wou ld normally be extended over 3 to 4 weeks from the implementation date.

6.

Post lmplementation Evaluation and Modification

T his section highlights the need for further evaluation and modifications to be considered
once the new airspace design has been implemented.

6.1

Post Implementation Evaluation

lmplementing a new airspace design is not the end of the story. It is necessary to analyze the
new operation and determine if the new airspace design has achieved ali the desired goals when
the origi nal decision to change the ai rspace was made. T his requires an evaluation of the new
operation versus either the last evaJuation of the o ld operation or the antici pated benefits from
the modeling of the new operation. The same metrics should also be used to determfoe and
quantify the improve ments that have been achieved by implementing the new airspace design.
In addition, the new airspace design should be evaluated and any unexpected outcomes
identified. These may take the form of the fol lowing:
•
•
•
•
•

New traffic congestion points that are causing delays
Less than expected reduction in de lays
Operational issues related to the airspace design against actual aircraft performance
Higher than expected interactions between new mutes
Higher than expected coordination requirements between controllers

Feedback from controllers, pi lots and available data sources shou ld be gathered concerning
the operational issues that are being encountered in the cockpit or ATC operations room. Any
incidents that have occurred should be studied, particularly if there are safety concerns. Trends
should be studied to determine if these incidents or issues are merely related to the trans ition to
the new operati on and decreasing over time, or if there is consistent or increasing numbers of the
same issue. The latter would indicate a design issue that wi ll need to be addressed.

6.2

Post Implementation Airspace Modifications

No airspace design or its implementation is perfect, and issues will arise during the transition
phase that wi ll have to be addressed on an ind ividual basis. However, if issues are consistently
arising in particular sectors or airspace quadrants or relate to particular procedures, then
modifications to those sectors or procedures may have to be considered and rapidl y
implemented. A similar but s limmed-down process to the airspace design process should be
conducted and a solution or mitigation considered for the issue identified. Once more-even after
the modifications have been implemented- a further evaluation of the airspace design should be
conducted to ensure there are not additiona1 problems.

7.

Summary and Next Steps

This document has highlighted the multitude of tasks and projects that must be conducted to
turn a paper airspace design into reality. T hi s process involves numerous organ izations and
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requires inputs from experts with diverse backgrounds. All this and more must be planned and
coordinated to reach the ultimate goal of implementing a new airspace design.
T hi s document covered the general scope and objectives of an implementation plan, the
establishment of a project management structure and team to oversee implementation and
discussed in sorne detail the many factors that have to be considered when developing an
implementation plan. It also highlighted considerations concerning the choosing of an
implementation date and the successful execution of the implementation. Finally the need for
post implementation evaluations were also discussed.

lt is now up to the Mexican aviation authorities to come together and make the strategic
decision to plan for a major change to the design, route structure and operations within the new
Mexico and Cancún TMAs.
Following such a decision, it is important to set upa PMT sim ilar to that described in
Section 3. This team needs to include Servidos a la Navegación en el Espacio Aéreo Mexicano
(SENEAM) along with other organizations (e.g., airlines) providing expert advice as needed.
ldentification of specific individuals to be put in charge, and to establish a leadership team as
soon as possible is strongly recommended. Decision-making powers sho uld be delegated to the
leadership team from the highest leve! in SENEAM.
Having established the PMT, development of an implementation plan should be considered
as the first step in determining how the airspace design concepts can be implemented.
Important decisions now need to be made and steps taken by the relevant Mexican authorities
to be ready to implement airspace design changes for both a new Mexico TMA and Cancún
TMA. These first steps and decisions begin the process of turning an airspace design that is, at
this stage (in the case of NAICM), only a concept design on paper, or in the case of MMUN in
the early stages of being designed, into actual flight procedures that pilots will fly , and
controllers will use to manage traffic flows into and out of NAICM and MMUN for many years
into the future.
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