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Standardization and integration of the airport master plan design process

Abstract: The article presents the conclusion of the practical experience as well as the results
of the author's research in the field of airport management, formulated in the context of the
implementation of the investment of the Central Polish Airport. The subject of the
considerations and implications is the process of designing the Airport Master Plan — AMP,
which in the current situation should be modified in order to ensure effectiveness and
efficiency of implementation and quality of results. At the beginning, AMP was characterized
on the basis of a study concerning legal acts and selected standard documents, and a study of
the quality and risk issues of the AMP was carried out. On the basis of the results obtained,
conclusions have been formulated regarding the need for standardization and integration of
the dynamic process of AMP design.
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Characteristics of the General Plan of the Airport

The statutory [42] obligation of the entities managing or establishing an airport of public use,
which is the subject of consideration of the airport, is, inter alia, preparation of the General
Plan of the Airport, and regarding the considerations of the General Plan of the Airport -
PGPL, the purpose of which is to document the development plan of the airport, and the
subject, in particular:

e territorial scope,

e specification and values of surface parameters limiting aerial obstacles,

e concept of spatial development with the assumptions for the development of zones
around the airport,

e air traffic development plan, including broken down into regular operations,
charter and general aviation, transport of passengers and goods,

e the concept of providing air navigation services,

e capacity analysis, including its current (in the case of existing airports) and future
parameters regarding: maneuvering field and aprons [43], terminals, air space and
access roads to the airport and communication systems, in relation to the
forecasted traffic development and planned airport modernization,

e economic and financial information regarding in particular the current and planned
ownership structure, the expected sources of investment financing, current and
expected profitability and liquidity of the entity, the planned amount of airport
charges and income from them, with reference to the entity's total planned
revenues,

as well as any other data, information and characteristics that significantly affect the current
operation and future development of the airport.

The Act [42] specifies the requirement to prepare PGPL in a minimum 20-year time
horizon and its updating in 5-year periods or more often if existing or designed technical and
operational features of the aerodrome or economic, operational, environmental and financial
conditions require significant changes.
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The PGPL project (and each update thereof) before approval (in terms of compliance with
the country's transport policy) by the minister responsible for transport, is subject to:

e consultations with municipalities whose areas have been included in the territorial
scope of PGL,

e opinion by the President of the Civil Aviation Office - ULC,

e agreement (in the aspect of compliance with government programs regarding the
development of the country, including its individual regions) by the minister
competent for regional development.

The approved PGPL is a formalized presentation (text and graphics) of a certain planning
concept of the operation and development of a given airport [2, 43]. However, it should be
borne in mind that PGL is not a strictly business plan document, but a set of prognostic
operational and technical assumptions for the operation of an airport in a specific technical,
operational, meteorological, environmental, market, economic and economic and legal
environment. Due to this, the objective and subject matter of the legally prescribed [42]
approval procedure for PGPL is only to ensure optimal and effective development of
infrastructure and operation of the airport, in line with the general objectives and assumptions
regarding transport and infrastructure development strategies [30] and regional development
[29] in line with the principles of sustainable development, which is of particular importance
for airports included in the TEN-T network [35]. As a rule, an approved PGPL is also not an
investment program subject to direct implementation, nor does it restrict the freedom of
economic activity of an airport managing entity, and as such cannot constitute an element of
excessive State interference in the activities of airport managing entities [2, 31].

The process of designing the General Plan of the Airport
The general framework requirements and the standard of performance of PGPL have been
defined by the International Civil Aviation Organization (ICAO) in ICAO Annex 14 [43] and
the ICAO Doc 9184 Manual [2], which stipulate that PGPL is to present a planning concept of
optimal development of the airport, based on logically combined and adequately aggregated
results of research and analyzes regarding:

e forecasts of traffic volume and air transport,
economic and financial issues,
location criteria and methods,
infrastructure,
systems and operating processes,
lane width,

e spatial development and environmental protection,
the methods of performance have been adequately specified in other ICAO publications,
including Doc 8991 Manual on Air Traffic Forecasting, Doc 9157 Aerodrome Design
Manual, Doc 9562 Airport Economics Manual, Doc 9889 Airport Air Quality Manual,
creating a formal set of specifications and guidelines.

It is a common practice to use other methods and algorithms for the preparation of PGPL,
as defined, for example, by the International Air Transport Association (IATA) [1] or
developed on the basis of theory and scientific research [12, 19, 25, 26, 27]. This practice is a
consequence of the high degree of generality of the referenced ICAO documents in the
methodological sense, as well as the special significance of PGPL for the airport operator and
the resulting needs regarding the substantive scope and level of detail of the PGPL content.
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In the sense of the theory of design methodology [8], the implementation of PGPL is the
task of unitary engineering design, the result of which is preceded by implementation
activities. The implementation of this design task includes the implementation of the
following partial tasks:

e setting the goal, determining the scope, adopting assumptions,

e identification of requirements,

e design,

e construction,

e operation, and then modernization and extension, or liquidation or change of use,
which are implemented in the formula of a systematic process. This process, due to the
specificity of the objective and the subject as well as the broad and diverse substantive scope
of PGPL, is a complex, iterative and interference engineering engineering process, including
numerous activities, including:

e collection, verification and aggregation of input and inter-stage data and

information,

e defining project variants, selection criteria and making decisions,

e defining goals and optimization criteria and making decisions,
and direct actions that lead to the achievement of the final result, i.e. analysis and design,
using specific methods and algorithms whose selection is to a large extent an arbitrary
decision of the PGPL Contractor.

The implementation of the PGPL design process is characterized by creative and synergic
interdisciplinary conceptualization of the way the objectives are implemented in a very wide
range of issues, in particular: infrastructure and aircraft, ground-based equipment, social and
economic conditions, forecasts of traffic volume and structure and air transport,
environmental aspects, air carrier strategies, strategic objectives, assumptions and directions
of transport development defined in the Community, national and regional dimension [22].

The resources [11] of the PGPL design process are:

e sponsor and clients as well as stakeholders and beneficiaries of the project,

e the project team,

e project management methodology,
data and information collections,
and methods for collecting, aggregating and processing data sets that differ in scope and
degree of specificity, and the level of integrity and cohesion.

The appropriateness and adequacy of PGPL project resources and relationships depend on
the quality of the results of the PGL project, which in particular applies to project team
members who should belong to experts in specific fields, undertaking arbitrary decisions
regarding the selection and use of data sets and the choice of methods and tools. Previous
research [22] shows that the critical resource of the PGPL project is the members of the
project team who must meet the requirements regarding, in particular:

e level of substantive competences,

e motivation and ability to accept responsibility,

e teamwork skills and activity and effectiveness.

Another important factor, significantly determining the course of implementation and the
quality of the results of the PGPL project, is the management of data and information
resources and communication, in particular in the field of consultations, which is a component
of knowledge management and project repository, and what in the aspect of explicit and
implicit knowledge of the project has a significant impact on the quality and risk of the PGL
project implementation, the quality of results and the risk of their application [6].
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Quality and risk of the design process of the General Plan of the Airport

Regardless of the chosen algorithms and methods of implementation of individual partial
tasks as well as management of the PGPL project implementation, the characteristic feature of
the PGPL design process is the presence of factors [9, 22]:

e volatility of airlines' policies and strategies,

e development and improvement of aircraft construction,

e uncertainty of forecasts and prognostic analyzes, the degree of which increases
with the increase of the time horizon,

e potential competition between airports and the resulting contradiction of goals and
assumptions,

e potential competition between the airport and other modes of transport and the
resulting conflicts of objectives and assumptions,

e potentially conflicting or divergent goals and selection criteria determined
internally by the PGPL Contractor and determined externally (e.g. transport policy,
development plan and spatial development plan),

which factors will be randomly and dynamically variable in the 20-year time horizon of the
PGPL development, as well as to a lesser extent in the five-year PGPL update periods.

An important issue is also the hierarchical subordination of the PGPL design process to
political, economic and spatial planning at the State level [9].

In such circumstances, the quality of PGPL understood as the degree of meeting the
requirements [39] and expectations is becoming a significant problem issue:

e clients of the PGPL design process, which primarily include airport managing
bodies and government administration bodies, competent in matters of aviation,
transport and infrastructure, development and the economy,

e stakeholders, including air carriers, ground handling agents, air traffic service
providers, the local community remaining in the airport's airport gravity area,
managing other airport operators and carriers and infrastructure managers of other
modes of transport,

determined in particular by the availability and consistency of input data, adequacy of
selected methods and their correct application, competences of members of the PGPL Project
team, effectiveness of consultation processes with direct users and stakeholders of PGPL.
It should be noted that the PGPL quality issue must be considered in a broader context
than just limited to the airport being a PGPL entity. Complex relationships and formal, legal,
organizational, operational and economic conditions determine the need to consider the
quality of PGPL, taking into account that the airport being its subject is:
e aspecial kind of public utility airport [43],
a highly complex technical system [14, 23],
a highly complex functional system [18, 19],
one of many on the competitive air transport market [3, 4, 5, 28, 30],
element of the air transport system [30, 38],
a multimodal element of the integrated transport system [13, 21, 35, 38], which
can be considered as a link in the integrated supply chain [24],

e a factor of regional development [29] and socio-economic [17],
whose exploitation takes place in a dynamically and independently changing environment and
conditions [16, 19, 24, 37] and is subject to numerous disruptive factors: technical,
environmental, operational and remains in connection with:

e technical reliability of infrastructure elements [14, 23],

e airspace and air traffic management [7, 25, 34],

e the population of operating aircraft and traffic flow structures [20, 25].
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This sets the risk context for the management and operation of the airport [15, 16, 17, 24],
the causes of which are disturbances, damage to infrastructure and other emergency
situations, resulting in congestion and reduced airport capacity [26, 27, 37] and readiness
operational [20] or discontinuation of airport operations [14, 19].

This risk, in particular in the aspect of the possibility of its reduction [44] (e.g. by adding
surpluses to the airport's reliability structure [19] in the assumptions of investment projects),
is not included in the PGPL subject, which is a significant and unwarranted weakness of
formal PGPL specifications.

It is also significant that the PGPL's formal specifications omit risk issues, both the risk of
project implementation and the risk resulting from the assumption and implementation of the
assumptions and concepts of the approved PGPL [22], resulting from the occurrence of
numerous factors of variability and indeterminacy [9]. This is in obvious contradiction with
the requirements and legal and actual interests of the clients and stakeholders of the PGPL
design process. The result is the search and use of various methods in the PGPL design
process, giving the opportunity to obtain results with a range and quality that meet specific
requirements and comply with the adopted assumptions. Thus, a set of heterogeneously
substantive and qualitative general plans of individual airports is created, which can be
defined by the concept of "incompatibility", which significantly hinders and limits the
possibility of their integrated and systematic use on each problem level of systems and
transport processes management, i.e. adaptation, optimization and regulation, both at the
micro-single airport [18, 21] and macro scale - transport systems and networks [13, 35, 38].

The issue of standardization and integration of the design process of the General Plan of
the Airport

The PGPL design process is a highly complex process that can be implemented with a static
(based on relatively simple deterministic algorithms [1, 2]) or dynamic (taking into account
the random variability of independent factors [9, 11]) methodical approach, each of which
omits aspects standardization and integration of design methods and principles and procedures
of PGPL project management, which is however a practical need. In this state of affairs,
actions were taken aimed at developing more detailed than formal specifications [2, 43],
guidelines for a uniform method of preparing and coherent presentation of PGPL results, on a
national scale (e.g. [10]), based on scientific publications (e.g. [9, 12]).

Such actions (unsuccessfully) were also taken in Poland. In 2013, the Ministry of
Transport launched an initiative (in cooperation with ULC, Ministry of Regional
Development, Ministry of National Defense, PANSA, Airports and Association of Regional
Airports) document defining the substantive scope and formal content of PGPL, constituting a
specific consensus and fulfilling the desiderata of the involved entities [31]. This initiative
was a response to the needs of airport operators to harmonize and specify the requirements,
methods, and standards of PGPL design in a manner consistent with the law and national [30]
and Community [13, 35] strategic documents and programs in the field of air transport. ,
respecting the principles of sustainable development [24] and the concept of spatial
development. The draft guidelines were prepared on the basis of numerous international
publications [1, 2, 12, 43] and national [25, 26, 97] and included in its scope detailed technical
specifications and methodological guidelines.

In the current formal and actual state [36, 40] resulting from the decisions taken on the
implementation of the investment of the Central Communication Port - CPK, updating PGPL
has become a particularly difficult task. The uncertainty of the CPK's potential impact on the
market and the structure of air transport and the distribution of air traffic in the airspace and
between individual airports, as well as government decisions, means that it is necessary to
adopt a certain standard for updating already approved PGPLs, based on the synergic
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integration of government parties, port managers Air carriers and other stakeholders, in
particular air carriers, without which successive editions of the PGPL will be only worthless
documents fulfilling the statutory obligation [42]. It should be borne in mind that the CPK
investment is based, next to the statutory provisions issued so far [41, 42], on the rules and
procedures for the management and implementation of CPK investments and accompanying
investments and other projects related to the construction of the CPK [40], with the leading
role of the Government Plenipotentiary for the Central Communication Port for the Republic
of Poland, being the secretary of state in the Chancellery of the Prime Minister, whose tasks
include in particular preparing and supervising the implementation of the CPK investment,

including in particular [36]:

e analysis of legal, technical and economic conditions for the preparation and
implementation of investments;

e preparation of project assumptions for investments and concepts of
implementation of activities necessary to carry out investments;

e preparing proposals for legislative changes and changes in government strategic
documents necessary to carry out the investment.

The scope of statutory regulations [40] cited above and competences of the CPK
Representative show that both CPK investment processes as well as legislative and program
changes in the field of air transport will be dynamic, which should be properly considered
when updating the approved PGPL.

In particular, the subject of the standard of preparation (and updates already approved)
PGPL should adequately and uniformly determine:

1. the distinction between detailed specifications for existing and newly established
airports, respectively

2. rules for determining project criteria and making decisions with their application
[11], e.g. location [2, 43],

3. amethod for determining the value of the airport's utilization rate [43],

4. the method of calculating the airport's operational readiness [20],

a method of assessing the balancing of airport usability and operational readiness

values [18, 20, 43],

6. the method of analyzing the capacity of the maneuvering area, aprons and
terminals of the airport, as well as the scope and level of detail of the presented
results [9, 12, 27],

7. method of prognostic assessment of the degree of capacity saturation and rules for
interpreting results [26],

8. method for assessing the balancing of capacity and capacity of particular airport
subsystems, i.e.. CTR and TMA, maneuvering area, aprons, including de-icing,
passenger and freight terminals, rail and road transport systems, car parks, etc. [1,
18,21, 27],

9. methods of analysis and management of airport operation risk [15, 16, 17, 32, 44],
including business continuity [14, 19],

10. a method of analyzing the capacity to meet the demand for air transport [1, 9],

11. how to specify CTR specifications and TMA requirements and provide ATS
services [7],

12. the structure of relations and the manner of publishing other documents required
by regulations [42], e.g. airport utilization program, forecast and plan of air traffic
organization at the airport and its area, indicating ways to avoid collision with
traffic from existing neighboring airports, extract and outline from the local zoning
plan for the area of the airport and its surrounding areas in the zone of its impact, a
copy of the decision on the location of the public purpose investment, a copy of

e
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the decision on building conditions, a copy of the decision on the permit for the
public airport investment or a copy of the decision determining the location of
investment in the CPK [40], in order to reduce the number of documents being
prepared and to eliminate duplication of content,

13. "milestones", which are decision-making points for the implementation of
individual tasks specified in PGPL, related to the results of relevant analyzes and
updated forecasts.

Adoption and uniform application of the standards set out above will ensure consistency
of new or updated PGPLs, and the quality of implementation processes, results and effects of
use can be effectively ensured by introducing procedures ensuring integrated implementation
of PGPL's design processes, in particular through:

e introducing the obligation to prepare forecasts of demand for traffic and air
transport to a competent authority, e.g. ULC or CSO, adopting uniform
assumptions and consistent input data and submitting the results of these forecasts
to PGPL's contractors for uniform and consistent use,

e implementation of information exchange and consultation procedures between the
Contractor of PGL and other relevant entities operating in the field of civil
aviation, in particular air carriers and PANSA as well as other institutions and
entities, e.g. GDDKIiA, PKP,

e implementation of the procedure for identifying currently applicable legal
requirements and other requirements applicable to PGPL design.

Summary

The substantive scope and the level of detail of currently binding formal specifications [2, 42,
43] of PGPL preparation do not provide acceptable levels of risk and quality of the PGPL
design process [22], consistent with practical requirements [22] and the use of its results [9].
This is a particularly important problem in the context of the CPK investment. As results from
the research [22] of critical resources and assets of the PGPL project, next to the project team
members are methods and data resources that should be used in a systematic, uniform and
repeatable manner. This results from the desirability of developing and applying uniformly
the analysis methods and implementing PGPL project management principles and procedures,
including components for quality assurance and risk management [11, 22, 32, 39, 44]. In the
context of these procedures, particular importance should be attached to consultation and
information exchange procedures [11, 39, 44].

The development, and then their uniform, effective and effective application of the above
methods, principles, and procedures, ensuring standardization and integration of PGPL design
processes, also requires undertaking appropriate organizational measures, with appropriate
participation of representatives of relevant institutions and entities. It will be reasonable to
apply solutions analogous to those already existing and properly functioning, i.e. substantive
extension and refinement of the competencies of the air carriers committees at airports and
airport user committees [33, 42], the Airspace Management Committee [34], and in particular
the Council to matters related to the construction of the Central Communication Port, which is
an advisory body to the CPK Plenipotentiary regarding the implementation and functioning of
the CPK investment. Another option seems to be the appointment of a separate consultative
body to the President of the ULC or the minister responsible for transport.

However, taking into account the information published in the press about decisions taken
at governmental level to close the airport. F. Chopin in Warsaw, when the CPK is launched,
the property of the Association of Regional Airports should be considered, the purpose of
which is to organize and systematize the cooperation of regional airports, including in the area

83



Transportation Overview - Przeglad Komunikacyjny 12/2018

of investment processes and modernization as well as the development of common airport
quality standards.
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