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This report, and information or advice which it contains, is provided by Jacobs Consultancy solely for internal use and reliance by its Client in performance of Jacobs

Consultancy 's duties and liabilities under its contract with the Client. Any advice, opinions, or recommendations within this report should be read and relied upon only in

the context of the report as a whole. The advice and opinions in this report are based upon the information made available to Jacobs Consultancy at the date of this

report and on current UK standards, codes, technology and construction practices as at the date of this report. Following final delivery of this report to the Client, Jacobs

Consultancy will have no further obligations or duty to advise the Client on any matters, including development affecting the information or advice provided in this report.

This report has been prepared by Jacobs Consultancy in their professional capacity as Consultants. The contents of the report do not, in any way, purport to include any

manner of legal advice or opinion. This report is prepared in accordance with the terms and conditions of Jacobs Consultancy 's contract with the Client. Regard should

be had to those terms and conditions when considering and/or placing any reliance on this report. Should the Client wish to release this report to a Third Party for that

party's reliance, Jacobs Consultancy may, at its discretion, agree to such release provided that:

(a) Jacobs Consultancy's written agreement is obtained prior to such release, and

(b) By release of the report to the Third Party, that Third Party does not acquire any rights, contractual or otherwise, whatsoever against Jacobs Consultancy
and Jacobs Consultancy, accordingly, assume no duties, liabilities or obligations to that Third Party, and

(c) Jacobs Consultancy accepts no responsibility for any loss or damage incurred by the Client or for any conflict of Jacobs Consultancy's interests arising out of
the Client's release of this report to the Third Party.
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Jacobs Consultancy UK Limited, formerly known as Leigh Fisher Associates, has been retained by the

Commission for Aviation Regulation (the Commission) to undertake an independent assessment of current
and future capacity at Dublin Airport. The ultimate purpose of the capacity assessment is to assist the
Commission by informing further their decision on the appropriate scheduling status at the Dublin airport,
in accordance with the provisions of Article 3.3 of Council Regulation (EEC) No. 95/93 as amended by
Regulation (EC) No. 793/2004 of the European Parliament and of the Council.

The evaluation largely considers the period 2007-2010 or up to 27.4mppa. Although reference is made to
subsequent years, the addition of significant additional capacity through the development of Terminal 2
(2009) and a parallel runway (circa 2012) will mitigate against any continued delays of significance. It is
recommended that a capacity review is undertaken once the additional capacity from Terminal 2 and the

parallel runway is operational, to re-assess the appropriate scheduling regime at the airport.

The capacity assessment has focused on three key elements of the Dublin airport system:

> passenger terminal
> apron stands
> runway/taxiway system.

Although landside access and airspace have not been assessed, it is noted that no significant landside or
airspace capacity issues have been uncovered in the analysis or consultation that might influence a
decision on the appropriate slot coordination regime at the airport. If there were to be a shortfall in
kerbside capacity it is reasonable to expect that it could be appropriately managed to mitigate the impact.
Furthermore, it is worth noting that the introduction of coordination would have a negligible effect on

kerbside demand patterns and behaviour.

An extensive consultation exercise has been conducted during the assessment and summarised in Section
1 and Appendix A. Personal interviews, including with the individual representatives of the Dublin Airport
Authority (DAA), Dublin Coordination Committee, Department of Transport, Irish Aviation Authority, Air
Traffic Control, National Air traffic Services (NATS) and the main based carriers at the airport, were
conducted. Discussions were also held with Airport Coordination Limited (ACL), who are currently
responsible for schedules facilitation at Dublin airport. Issues of concern have been discussed with each
party in endeavouring to understand current and future demand and capacity issues. The consultation
has attempted to identify opportunities for mitigating any identified capacity issues and enhancements in
operating flexibility. In addition the Airline Operators Committee was offered the opportunity to engage,

directly contribute to the study and provide input and assumptions.
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In determining appropriate assumptions for the analysis, a list of specific data requests was sent to the
DAA and Airport Coordination Limited (ACL). Furthermore during the consultation exercise, consultees
were asked for specific demand, operational and survey data that could strengthen the analysis.

EVALUATION GRITERIA

As set out in Section 2, the traffic forecasts for the airport have been reviewed and under the ‘Centreline
Case’, passenger traffic is forecast to rise from an estimated 20.4 million passengers per annum (mppa) in
2006 to 24.7mppa by 2010 which is an average growth rate of 4.9% per annum. It is noted that based
on current trends, DAA expect demand to be significantly higher than forecast for 2006, currently
estimated at 21.2mppa. Although updated forecasts are being prepared they were not available at the
time of writing, although throughput in 2007 is expected to be 22.8mppa. This implies that the demand is
running approximately one year ahead of the current centreline forecasts, in other words 24.7mppa is
likely to achieved in 2009. Air Transport Movements (ATM’s) are only forecast to rise by an average of
1.9% over the same period largely due to increasing load factors. It is also pointed out that in assessing
the capacity of the airport system, the peak hour demand, rather than the annual total is the key
determinant. As such the analysis has reviewed busy hour data from Summer 2006, which therefore fully
reflects the higher than expected traffic in Summer 2006.

An actual summer 2006 schedule, using a day representative of ‘typical’ operations, was used to assess
the terminal and runway analysis. The Typical Peak Hour passenger (TPHP) flow in the schedule is
broadly consistent with a 30™" busiest hour and provides a robust basis for assessing terminal performance

against service level standards.

DAA have provided queue time service level standards which has been supplemented by IATA defined
levels of service where necessary. Given that demand represents the 30" busy hour, an equivalent to
level of service 'C' has been used as a capacity criteria. If the level of service drops below ‘C’ then a
facility has been considered to either be approaching or over capacity, depending on the length of time
and number of passengers affected. Future year TPHP has been assumed to grow in line with total
passenger forecasts. Given that over recent years the TPHP has grown at a lower rate due to larger

increases in off-peak demand, this can be considered a conservative basis for the terminal assessment.

TERMINAL GAPACITY

As set out in Section 3, Terminal capacity has been assessed through the use of a proven simulation
model, ARRIVE-DEPART. A summer 2006 base case schedule has been used to calibrate the model
against available survey data. Based on the ‘shape’ of the demand curve, maximum capacities for
passenger processing facilities have been derived. The maximum capacities have then been assessed
against the busy hour demand profile to quantify the potential passenger level of service for 2007-2010.
Using DAA and IATA standards, an assessment has been made as to whether a facility is under,

approaching or over capacity.

The results show that, despite likely localised congestion at security and immigration in Summer 2007, the

check-in and security capacity enhancements proposed in 2007 and 2008 by DAA would appear to provide
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sufficient capacity for the terminal to handle the predicted peak passenger demand through to 2010, but
that congestion at security will require careful management in order to operate effectively in 2007 and
2008. It is noted that although immigration is very sensitive to short peaks in demand, the proposed
centralisation of immigration in 2008 will improve processing efficiency and provide sufficient capacity
through to 2010. Solutions to capacity constraint at immigration and security have been proposed.

Whilst there are circulation issues on the departures concourse, peak hour circulation can be improved
through pro-active management of passenger flow to and from check-in, changes in airline check-in policy

and a potential re-allocation of check-in desks within the concourse areas.

It is therefore concluded that despite likely localised issues in Summer 2007, based on the forecasts for
passenger demand and the developments proposed by DAA, the passenger terminal system should be
able to operate at an acceptable level of service through to the opening of Terminal 2.

STAND AVAILABILITY

It is evident from the existing apron layout and stand allocation, as shown in Section 4, that Dublin airport
is currently approaching stand capacity during the overnight period. However, there would appear to be
only sufficient stands to accommodate current predicted wishlist' demand in summer 2007. However,
during Summer 2007 contingency stands are likely to be required to accommodate scheduled aircraft at
peak, and therefore stand allocation will require careful management at peak times. Due to works
associated with the construction of Terminal 2, the number of stands available in winter 2007 will not
meet peak demand requirements. Although additional remote stands are proposed in 2008-2010 to meet
demand, there appears to be no contingency provided and the resultant increase in bussing will reduce
the operational efficiency of airport operations. In addition to the difficulties likely to be caused by the
construction of Terminal 2, there is also a risk that remedial pavement works may be required.

Taken together it is concluded that current stand availability will be significantly compromised from Winter
2007. In conjunction with the increased reliance on bussing and the potential for operational constraints
with the construction of Terminal 2, additional demand beyond Summer 2007 will increase aircraft delay

and exacerbate congestion in the cul-de-sacs.

Runway CapnciTy

NATS have assessed and confirmed the ability of runway 10/28 to handle the summer 2007 demand with
average delays of less than the 10 minute criterion assumed from summer 2007. As shown in Section 5, a
VisSim model of the runway and feeder taxiways has been constructed to investigate the capacity of the
runway under a range of parameters, rather than just test current conditions. A base case model has
been developed and calibrated against the HERMES model used by NATS.

1n managing airline schedule requests, the appointed facilitator ACL, looks to voluntarily agree a schedule, defined as
the wishlist, that provides a more balanced distribution of daily departures and arrivals within the capacity thresholds of
the airport.
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The modelling has confirmed the peak movement capacity of the runway as declared by NATS for summer
2007 and shown that additional peak movements lead to an exponential increase, not just in average but
peak and 90 percentile delays. The key reason for the delay is the assymetrical nature of the peak hour
demand which constrains the effective capacity of the runway in this period.

An additional 2 movements per hour could allow the runway to handle a small increment in peak demand
over the Summer 2007 peak hour wishlist. The VisSim modelling has shown that such small increases in

peak capacity, may be achievable either through :

> ATC adopting reduced 1Nm landing clearances; or
> Additional airfield infrastructure, such as previous DAA proposals for a bypass taxiway, an

expanded holding point and an additional RET.

We understand that DAA is currently assessing the business case for the apron enhancements, but it is
clear that no improvements are likely by Summer 2007 and therefore will not provide any short-term

solution to the peak period capacity constraint.

Whilst the development of Terminal 2 mitigates any potential future terminal capacity shortfall, the
additional stands provided cannot be optimally used until the parallel runway is completed. It is therefore
recommended that the development programmes for Terminal 2 and the parallel runway are reviewed and

closely coordinated to ensure that additional stand and runway capacity is delivered as soon as possible.

CoNcLUSION

Due to the asymmetry of arrivals and departures in the peak morning schedule and reduced stand
availability, additional peak services beyond those in the Summer 2007 wishlist will increase apron delays
and average runway delays above the currently agreed 10 minute delay criterion. It is therefore
recommended that Dublin Airport be designated as coordinated from the Winter 2007 season due to

insufficient airport runway and apron capacity during peak times.

As shown in Section 6, evidence on prior activity patterns from recent seasons suggests that outturn peak
demand would be greater than assumed in the current Summer 2007 wishlist. It is therefore
recommended that schedules coordination at Dublin Airport also be strongly considered for the Summer
2007 season, as the airport will be at the capacity of its airfield infrastructure and there appears to be no
operational contingency provided. Coordinated status for Summer 2007 would help to ensure that capacity
constraints are effectively managed and fair access to available slots is provided.

Based on the analysis conducted, runway and stand constraints mean that the airport will not be able to
cater for additional peak services until the proposed parallel runway has been completed and additional
stands provided, although this is not to say that additional demand cannot be accommodated outside the
peak hours. It is therefore recommended, that the appropriate scheduling status of the airport is reviewed

again once the planned additional stand and runway capacity are operational.
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INTRODUCTION

Jacobs Consultancy UK Limited, formerly known as Leigh Fisher Associates, was retained by the
Commission for Aviation Regulation (the Commission) to undertake an independent assessment of current
and future capacity at Dublin Airport. The ultimate purpose of the capacity assessment is to assist the
Commission by informing further their decision on the appropriate scheduling status at the Dublin airport,
in accordance with the provisions of Article 3.3 of Council Regulation (EEC) No. 95/93 as amended by
Regulation (EC) No. 793/2004 of the European Parliament and of the Council.

11 BACKGROUND

This report arises as a result of representations over recent years that capacity at Dublin is no longer
sufficient for airlines’ planned operations against a backdrop of
strong traffic growth over recent years. The Commission for
Aviation Regulation commissioned a capacity study in 2004, and
determined that it was appropriate to designate Dublin Airport as
coordinated for the summer season of 2006. However, following
legal challenge, the airport reverted to schedules facilitated

status in July, 2006. The Commission has decided that in order
to help determine the most appropriate future coordination status of the airport, it is necessary to carry

out a further capacity analysis study.

12 ApPROACH

The following three key elements of the airport system have been assessed:

> Passenger Terminal
> Aircraft Stands
> Runway and taxiways

Although landside access and airspace have not been assessed, it is noted that no significant landside or
airspace capacity issues have been uncovered in the analysis or consultation that might influence a
decision on the appropriate slot coordination regime at the airport. If there were to be a shortfall in
kerbside capacity it is reasonable to expect that it could be appropriately managed to mitigate the impact.
Furthermore, it is worth noting that the introduction of schedules coordination would have a negligible

effect on kerbside demand patterns and behaviour.

The assessment has been undertaken based on the Terms of Reference set out in Appendix C. In
conducting the assessment, Jacobs Consultancy has undertaken an extensive consultation exercise with
stakeholders at the airport, to ensure that analysis is inclusive and reflects, where feasible, the range of

views, issues and concerns.

A summary of our approach is set out the sections below.
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1.2.1 Consultation

An extensive consultation exercise has been conducted.

We have actively sought to engage airport stakeholders and both personal and
telephone interviews have been conducted. Issues of concern have been
discussed with each party in endeavouring to understand current and future
demand and capacity issues. The consultation has attempted to identify

opportunities for mitigating any identified capacity issues and enhancements in

operating flexibility.

Personal meetings and telephone interviews were held with representatives from:
> Dublin Airport Authority

Ryanair

Aer Lingus

Aer Arran

CityJet

bmi

US Airways

Servisair

Aviance

Signature

FBO

Air Contractors

ACL

Irish Aviation Authority

Air Traffic Control (ATC)

Department of Transport

NATS

DAA consultants for T2 development and T1 capacity

¥ ¥+ ¥ ¥ ¥4 ¥ ¥ ¥ 3 ¥ F ¥ FFEYY

Although a formal meeting the Dublin Coordination Committee was not arranged, meetings with most of
the individual representatives on the Committee were conducted. In addition the Airline Operators

Committee meeting on 11

October, 2006 was attended and the members of that group were additionally
contacted twice by email. Discussions were also held with Airport Coordination Limited (ACL), who are
currently responsible for schedules facilitation at Dublin airport. In all instances the representatives were
offered the opportunity to engage, directly contribute to the study and provide input and assumptions.

Further details are set out in Appendix A.

A tour of the existing landside and airside facilities was conducted with DAA. Furthermore, a walk around

the landside terminal area was undertaken with Ryanair, to help assess potential options for improvement.
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In order to improve both the robustness and credibility of the assessment, and provide consultees with
confidence in the conclusions, key assumptions have been circulated to relevant parties for comment and
feedback. Therefore, for example, the assumptions proposed for the analysis of check-in were circulated
to the main airline carriers through the AOC, whilst the Dublin Airport Authority has had the opportunity to
review the other airport operational assumptions.

This report sets out the key assumptions used in the analysis and through distribution amongst the
stakeholder group provides opportunity for further review and comment.

1.2.2  Assumptions

In determining appropriate assumptions for the analysis, a list of specific data
requests was sent to the DAA and ACL. In addition during the consultation
exercise, consultees were asked for specific demand, operational and survey
data that could strengthen the analysis. Where information was forthcoming

from consultees it has been reflected where possible in the analysis.

The time period initially considered for evaluation is 2007-2012 on the basis that the opening of Terminal
2 in 2009 and the proposed parallel runway in 2012 will resolve any identified terminal capacity issues. It
is suggested that a further capacity study will be required by 2012 given the significant terminal, stand
and capacity enhancements that will have been introduced by then. Although this report recognises that
there are some airport stakeholders who do not believe that Terminal 2 provides an effective solution to
Dublin’s capacity requirements, the purpose of this report is not to speculate on the relative merits of the
proposed scheme.

The terminal and stand capacity has focused on the period 2007-2010 or up to 24.7mppa, on the basis
that on current trends the demand forecasts for 2010 may be realised by 2009 or the same time as
Terminal 2 is completed. The analysis has considered the peak movement capacity of the runway and

then assessed this against forecast movements in 2007 and beyond.

Details of the specific assumptions used in the terminal and runway modelling are set out in Appendix B.

1.2.3  Analytical Methodology

Terminal capacity has been assessed through the use of a proven simulation model, ARRIVE-DEPART.
The model has been used effectively on many capacity studies worldwide, including London Heathrow,
Washington Dulles, Birmingham, Bristol and Marseilles airports. A summer 2006 base case schedule has
been used to calibrate the model against available survey data. Based on the ‘shape’ of the demand
curve, capacities for passenger processing facilities have been assessed against the demand profile to
qguantify the potential passenger level of service for 2007-2010. Using DAA and IATA standards, an

assessment has been made as to whether a facility is under, approaching or over capacity.

The analysis of stand availability examines the stand capacity at key planning horizons until 2010, with the

opening of T2 due in 2009. Changes to fleet size, aircraft mix and proposed new routes have been
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identified where possible through discussions with airlines. Where appropriate, additional changes
including the impact of Open Skies have been identified and added to the future demand for aircraft
stands. A comparison between supply and demand of stands has been conducted to evaluate the future

availability of stands.

To help investigate the capacity of the runway under a range of parameters, a review of the analysis
undertaken by National Air Traffic Services (NATS) has been conducted. In addition, a simulation model
was constructed using VisSim software to develop an operational model. The purpose of the model is not
to replicate the NATS work, but rather to allow further consideration of throughput under a range of

parameters.

13 REPORT STRUCTURE

Section 2 sets the demand context for the study. Section 3 reviews the analysis of terminal capacity,
Section 4 stand availability and Section 5 runway capacity. Section 6 considers other issues relevant to
the coordination status at Dublin, whilst Section 7 provides conclusions. Appendices A, B, C and D contain

further details on the consultation undertaken, assumptions made and the terms of reference.
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DEMAND CONTEXT

2.1 FoRECASTS

DAA provided centreline airport demand forecasts for the period 2006 — 2010, which are set out in Table 1
below, showing a compound annual growth rate (CAGR) of 4.9% for passengers and 1.9% for air
transport movements. However, it is noted that based on current trends, DAA

4

arture Gates

F AN
"AGAZINES

[

expect demand to be significantly higher than forecast in 2006, currently
estimated at 21.2mppa. Although updated forecasts are being prepared they
were not available at the time of writing, although 2007 is expected to be
22.8mppa. This implies that demand is running ahead of the forecasts by
about one year and that 24.7mppa may be achieved by 2009. In this
context, it is worth noting that in assessing the capacity of the airport, the
key is to assess at what peak demand level capacity is considered breached,

and then relate that back to a timeline. In this way, we can ensure that the

“  assessment is based on capacity limits, rather than notional dates which are
subject to change if demand does not match expectations. It is also pointed out that in assessing the
capacity of the airport system, the peak hour demand, rather than the annual total is the key determinant.
As such the analysis has reviewed busy hour data from Summer 2006, which therefore fully reflects the
higher than expected traffic in Summer 2006.

Table 1- Dublin Airport Forecast Growth

Year 2005 2006 2007 2008 2009 2010  CAGR
Pax 18,450 | 20,411 21,653 22,563 | 23,613 | 24,717

('000)

Growth | 7.7% 10.6% 6.1% 42% | 47% | 47% | 4.9%
ATM 173.0 179.1 1833 186.8 | 189.9 | 193.4

Growth | 3.1% 6.1% 4.2% 3.5% | 3.1% | 35% | 1.9%

Source: Dublin Airport Passenger & Aircraft Movement Demand Forecast Report, updated August 2006

22 Peak TERMINAL DEMAND

In airport capacity analysis, it is important to ensure facilities meet demand to required standards, whilst
accepting that lower levels of service will be experienced in the peak periods. Typically airport facilities
are designed for the 30" busy hour of the year. In other words facilities are designed to accommodate
the 30" busy hour demand to a certain level of service, but recognising that there will be other times

when the levels of service is lower.

The capacity of the airport terminal is related to the Typical Peak Hour Passenger flow (TPHP). This
relates closely with the 30" Busy Hour of the airport in a year. Information was provided by DAA outlining

the passenger flows for each hour of Summer 2006. This was used to determine the 30™ Busy Hour on
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arrivals and departures and can be seen plotted in Figure 1. As can be seen from the graph, the absolute
busiest hour has a passenger throughput much above the 30" busy hour. However, catering for the
maximum peak would result in a high degree of redundancy throughout the airport as this is a rare event
and not typical. The 30™ hour is an industry standard used in determining an appropriate design point for
a specific level of service. In the context of this study, the 30™" hour can be considered a reasonable point
for determining the upper capacity of the airport.

Analysis of Summer 2006 shows that although the peak demand is 4,463 on departures and 4,328 on
arrivals, the 30" busy hour design point is 3,423 on departures and 3,233 on arrivals. In assessing
terminal capacity at the airport, the 30" busy hour has been used as reflecting a typical busy day at which
reasonable levels of service should be expected to be maintained. If the broadly accepted levels of service
are significantly breached under the 30" busy hour, then it would be reasonable to conclude that the
airport is operating over its effective capacity.

Figure 1- Top 50 Passenger Busy Hour Rates Summer 2005 and Summer 2006

4600 7 === Departures S06
e Arrivals S06
Departures S05

4400+ - """
Arrivals S05

4,200 -

4,000 -

3,800 -

Hourly Passengers

3,600 -

3,400 -

3,200 -

3,000

1 3 5 7 9 11 13 15 17 19 21 23 25 27 28 31 33 35 37 39 40 43 45 47 49

Rank

It is worth noting that the departures peak is significantly above the 30" busy hour for longer than the

arrivals peak, in that the second busiest hour of the year on arrivals is 3,645.

Compared to summer 2005, it is interesting to note that the 30™ busy hour was actually higher in summer
2005 than in summer 2006. This may in part reflect the effect of the schedule coordination in place
during the period. On arrivals the shape of the demand profile is consistent with summer 2006 and the
30" busiest hour was 7 % higher.
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The three key constraints identified in the setting of the Summer 2007 capacity limits are concourse

circulation, departures security and immigration, which are therefore a key focus for further evaluation.

23 Busy Houn FORECASTS

Relating the annual number of passengers to the busy hour gives an indication of the traffic characteristics
at Dublin. In general as annual traffic increases the ratio of busy hour to annual passengers decreases
because as traffic increases it tends to spread the peaks within and between seasons. This has certainly
been the case over recent years at Dublin and in 2006, annual number of passengers to 30" busy hour
was 5,962 on departures and 6,313 on arrivals. This compares to factors of between 5,000 and 6,000 on
previous capacity studies at Dublin and indicates that the airport has a smoother annual and daily

passenger flow than in the recent past.

// | It is also useful to compare the recent growth in overall traffic with
///////////// 4 growth in the 30" busy hour. Despite a traffic increase estimated at

/f /f/////////////////////z '

10% in 2006, the summer busy hour growth was 7% on arrivals, whilst
on departures the 30™ busy hour was actually lower in summer 2006
than in summer 2005. Whilst the impact of schedule coordination may
have affected the 2006 demand, this does show that much of the future

///////W////////////{{f« ’

growth is increasingly being accommodated in off-peak periods.

Whilst not material in the context of slot coordination, the analysis does lend weight to the fact that peak
capacity at Dublin airport may be approaching its original design limits and therefore additional demand is

increasingly being accommodated in off peak periods.

Based on the overall demand growth, it is reasonable to expect that the busy hour demand will grow by a
maximum factor of 4.9% annually which would give a 30" busy hour of 4148 on departures and 3918 on
arrivals by 2010. This assumes that the busy hour will grow in proportion with the overall demand,
whereas in practice, as has been seen in recent years, additional demand would affect the peak periods
less proportionately. However, given the expected higher demand than forecast for 2006 this is
considered a prudent assumption. Furthermore maintaining the ‘shape’ of the 2006 summer schedule
provides a robust basis on which to simulate the ability of the terminal to handle increased peak

passenger demand.

Table 2 - Forecast 30" Busy hour rates 2006-2010

BHR 2006 2007 2008 2009 2010

Departures 3423 3632 3784 3962 4148
Arrivals 3233 3430 3574 3742 3918
MPPA 20.4 21.7 22.6 23.6 24.7

Dublin Airport Capacity Review, Final Report, December 6, 2006 7



JACOBS
CONSULTANCY

Airport Management Consulting

It is worth re-iterating the purpose of this report is to assess to what extent the capacity of the airport
system has been reached, as such the focus is on determining whether there is scope for additional

services rather than an assessment of the likely demand itself.

24 Summer 2007

In assessing the capacity of the runway and future stand availability, the early departures wave at Dublin
is significant in that it leads to significant numbers aircraft parked overnight, and hence stand demand.
Furthermore it means that the peak departures wave in the early morning is the key in determining

runway capacity.

ACL have initially identified excess departures demand for Summer 2007. Initial requests have shown a
demand for 45 departures for the 0500 hour, a total of 49 movements in the hour. This is 19 movements

higher than the declared Summer 2006 capacity.

ACL have subsequently prepared a Summer 2007 wishlist for 7 additional home based
aircraft, with 5 additional departures in the 0500 hour and 2 additional in 0600 hour
bring the total to 40 movements. Over the day the peak movement demand is 45 in
the 0800 hour and 47 in the 1600 hour. 44 movements is a common demand from
1000-1300. The Summer 2007 wishlist has been used in the runway analysis, and in

particular to help determine the number of additional peak movements that could be

accommodated.

In attempting to quantify peak hour terminal demand for summer 2007, we have used the summer 2006
schedule as a baseline profile. We have then applied growth factors to the 2006 demand profile to allow
an assessment of the impact of forecast growth on the terminal facilities. In this way the existing 'shape’
of the schedule is maintained in assessing the level at which growth in the peak periods is achievable.
The resulting busy hour demand can then be related back to an annual estimation.

In assessing the capacity of the runway system and stand availability, the Summer 2006 schedule has

been used with reference to the 2007 wishlist schedule prepared by ACL.
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TERMINAL CAPACITY

3.1 ArPROACH

The analysis of the passenger terminal has been carried out in a number of steps. For each facility in the
process, data was collected to enable characteristics such as queue length and process time to be calculated.
Using this together with an actual summer 2006 schedule it is then possible to model the passenger flow

through the airport.

The modelling of passengers flows through the airport was carried out using ARRIVE-
DEPART software developed by Jacobs Consultancy. ARRIVE-DEPART has been utilised
and validated on many airport projects including London Heathrow (Terminals 1, 3, 4 and
5), Birmingham International, Bristol, Washington Dulles and New Athens International.
The software takes input from arrival and departures schedules to model the flow of

passengers from entering the terminal to boarding the aircraft and from leaving the

aircraft to the arrivals concourse.

The theoretical capacity of any facility in an airport terminal is the maximum process rate of one unit multiplied
by the number of units in the facility. For example the theoretical capacity of a bank of check-in desks is the
maximum processing speed of one of the desks multiplied by the number of desks. However in reality
passenger flows at an airport do not allow this to happen. Even airports that have relatively flat passenger
flow profiles still experience peak periods and consequently need to be able to provide for them. As a result
the nature of the schedule will not allow all of the facilities to be utilised during all periods. The use of
ARRIVE-DEPART allows the capacity assessment to consider the variation in passenger flows and has been

used to map the profiles of the passengers to each facility.

For each facility modelled, a graph has been produced which shows the passengers flows through the facility
in the peak period under consideration. The rate at which passengers arrive at the facility is reflected by the
gradient of the curve. Plotting the process rates onto the graph allows the actual processing rate to be
compared to the demand. If the gradient of the schedule-derived curve becomes steeper than the actual
processing rate, then this indicates that a queue would develop. Two parallel lines have been plotted next to
the actual processing rate. These coincide with a maximum queue which would be allowed to develop in
terms of a time standard and space available. If the processing rate line is placed at the point on the schedule
curve where the maximum processing rate is exceeded, then it is only when a queue has developed past the
queue standard lines that the capacity is reached. The capacity is therefore a function of both the processing

rate and the queue that is deemed as being acceptable.
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3.2  PnsSSENGER DEMAND

In order to create a model that can be calibrated against current terminal operations, a schedule of actual
aircraft movements was provided by ACL for the week 4th to 10th Sept 2006. Analysis of the schedule
indicates that the Friday is the busiest day of the week. Therefore, Friday 8th September 2006 has been used
for an analysis of a typical busy day schedule at Dublin Airport. Table 3 below illustrates the data that was
used to determine the busy day.

Table 3 - Determination of Busy Day

MO 4th TU 5th WE 6th TH 7th FR 8th SA 9th SU 10th
Arrival movements 328

Departure movements 330

Total movements 658 604
Arrival seats
Departure seats 49890 47752 48209
Total seats 98375 96303 96913

Note: Seat numbers have not been adjusted for load factors.

3.3 LEvEL OF SERVICE CRITERIR

There are many interplaying factors that influence the relationship between available space, time and level of
service. Level of service can primarily be expressed as a function of space available or a function of time,
although additional criteria such as comfort, convenience and distance can reasonably be included. In
reviewing the capacity of the terminal at Dublin, we have focused on quantifying the level of service based on
time and space criteria.

It is useful to consider the framework for Level of Service that has been developed by IATA:

Excellent level of service; condition of free flow; no delays; excellent level of comfort

High level of service; condition of stable flow; very few delays; high level of comfort

Good level of service; condition of stable flow; acceptable delays; good level of comfort

Adequate level of service; condition of unstable flow; acceptable delays for short periods; adequate level of comfort

Inadequate level of service; condition of unstable flow; unacceptable delays; inadequate level of comfort

m m| O O W >

Unacceptable level of service; condition of cross-flows, system breakdown and unacceptable delays; unacceptable
level of comfort
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In assessing the capacity of the Dublin airport system, the IATA levels of service will be referenced unless

specific queue or space time standards have been provided by the DAA. Whilst a static analysis can
specifically quantify the processing capacity of the system, a dynamic analysis assesses the ability of a facility
or process to accommodate the pattern of traffic flows. Capacity is ultimately a measure of system capability
and, given that the airport system can operate at varying degrees of congestion and delay, therefore needs to

be related to the level of service provided.

Since the appraisal has used a typical demand schedule, broadly equivalent to the 30" busy hour, it is
important to recognise that at peak periods facilities will experience higher demand. Therefore, consistent
with industry practice, level of service of ‘C’ has been used as a broad benchmark of capacity. In other words
if the level of service in the 30" busy hour drops below 'C’ then the facility can be considered as close to
capacity. A terminal properly planned to provide a good level of service at its design flow rate would be
expected to cope with a 20% overload and still provide an adequate level of service. Therefore, in general it
has been assumed that if more then 20% of passengers in the peak period experience level of service ‘D’, then

the facility can be considered to be over capacity.

If any passengers experience level of service E or worse, then it is reasonable to conclude that the facility is
over capacity given that the demand profile used in the assessment does not represent the absolute peak in

the year.

For each of the facilities in the terminal system, we have therefore quantified the performance in the peak

period as follows:

_ Level of Service C or better experienced by all passengers in the peak period

At capacity Up to 20% of passengers in the peak period experience Level of Service D

_ More than 20% of passengers in the peak period experience level of Service D or worse

Table 4 summarises the level of service assumptions used in the capacity assessment.
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Table 4 - Level of Service Assumptions

A B [ D E F
m? per pax m? per pax m? per pax m? per pax m? per pax m? per pax
Pre check-in concourse >2.5 2.5 2.3 <23
Post check-in concourse >2.3 2.3 1.8 <1.8
Security 1.7 1.4 1.2 1.1 0.9 <0.9
Immigration 1.4 1.2 1.0 0.8 0.6 <0.6
Arrivals Concourse 1.7

Note: Circulation space is assessed on whether LOS C is exceeded or not

This method has provided the basis for assessing capacity at key passenger processing points. The
assessment of capacity at check-in was based on the total desks provided, the percentage of check-in queue
space utilised at any one time and the space per person provided in the circulation space. This is discussed
later in this report. Due to the fluidity of allocation in gate and reclaim areas, a review of and reference to
previous empirical capacity studies undertaken by Arup has been conducted. Where this method has been
used, the demand into the facility has been generated in ARRIVE-DEPART and has been assessed against the

proposed empirical capacity.

34 CURRENT AND PROPOSED INFRASTRUCTURE

In assessing the future capacity of the terminal system, a number of proposed infrastructure and capacity

enhancements have been included, as set out in Table 5 below.

Table 5 - Proposed Infrastructure Enhancements

PROPOSED ENHANCEMENTS YEAR

Check-in area 14, 24 desks Early 2007
Additional security channels, total 14 Area A and 10 Area B 2008/9
Centralised immigration, 12 channels 2008

3.9 ARRIVE-DePART CALIBRATION AGRINST 2006 OPERATIONS

In order to assess the impact of different demand and operational scenarios, it is important that the ARRIVE-
DEPART model is representative of current performance. The ARRIVE-DEPART terminal model was calibrated
against available survey data, largely from Summer 2006, and also referenced against anecdotal evidence
learned in the consultation exercise. A detailed calibration check was undertaken to ensure that the model
was delivering a realistic account of existing terminal operations. The computer model uses a reference
schedule provided by ACL for Friday 8th September 2006. It is recognised that the model will represent a

typical day of operation but that any number of factors may affect the terminal on any given day. Where it is
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considered that the model of Dublin Airport is particularly sensitive to events likely to occur at Dublin,
sensitivity tests have been conducted. The results from the model calibration are set out in the following

section, focusing on the areas where the model will be used to assess capacity.

3.5.1 Departures Concourse Dwell

It is noted that Dublin Airport is characterised by a particularly early passenger turn-up profile. This results in
a significant proportion of passengers dwelling at the airport before the check-in desks are opened for the
passengers to check-in. Survey data reported by Millward Brown in August 2006, on behalf of DAA, indicated
that the average pre-check-in dwell period at the airport was 23 minutes. Figure 2 illustrates the average pre-
check-in dwell calculated by ARRIVE-DEPART compared well at 26 minutes. It was concluded that ARRIVE-

DEPART is correctly calculating the turn-up of passengers and friends and family prior to check-in opening.

Figure 2- Calibration of Average Pre-Check-in Dwell
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3.5.2 Check-In

Data was collected from airlines and DAA to model the check-in process. This information included process
times per passenger, desk opening and closing times, queue standards and desk allocation. This information

was used to generate check-in queues and desk opening profiles in ARRIVE-DEPART.

Figure 3 describes the check-in desk opening profile at Dublin throughout the day. The graph illustrates the
number of desks opened, based on demand, as calculated by ARRIVE-DEPART. This is then compared to the
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actual desk allocation as supplied by DAA for a typical busy Friday during Summer 2006. It is evident from
this graph that there appears to be in the order of 20% additional desk capacity between that generated as
pure desk demand and the number of desks actually available during the peak (140 desks). However, this
does not take into account the location of desks or for how long a desk may be closed. For example, one
airline may need 4 desks for a period of 3 hours but for the first half hour may only need to man 2 of the 4
desks. It would be inappropriate to assume that the 2 closed desks could be allocated to a different airline for

the half hour period when they are not in use.

The graph therefore also shows a separate line describing the number of desks

required taking into account “unusable” desks. This clearly shows that at peak,
POSITION

CLOSED I il all of the 140 desks available are allocated and therefore the check-in hall is close

POSITION

to capacity during the peak, as experienced today.

Data provided by DAA showed that as an example, several of the US carriers located in aisles 11 to 13 have
requested additional desks in order to process passengers more efficiently. These requests have been turned

down during Summer 2006 due to lack of available desks.

Figure 3- Traditional and Bag Drop Desks Required (08/09/06) -Modelled and Actual
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Figure 4 illustrates modelled average queue time in comparison to service level agreements (SLAs) based on
time in queue at check-in. SLAs were quoted as 15 minutes for shorthaul destinations and 20 minutes for
longhaul destinations by DAA. An average queue time of 16.7 minutes was computed by ARRIVE-DEPART
which highlights the dominance of shorthaul traffic at Dublin Airport and compares well to the surveyed

information.
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Figure 4 - Average Check-in Queue Length (Rolling hour) Summer 2006
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It is concluded that the model results compare well with available survey data, both in terms of the number of

desks forecasts to be required and the queue lengths.

3.5.3 Security

Security has been analysed assuming that all passengers from Aer Lingus and from aisles 1 and 2 are directed
to Security B, and that all other passengers are directed to Security A. This general pattern of behaviour is
apparently typical of current daily operations in the terminal. Given that the flow of passengers from aisles 1
and 2 is relatively small and that the flow from Aer Lingus is less
“peaky” (due to the large proportion (65%) of self service check-in and
ability to check-in at any desk), the hourly flow to Security B reaches a
maximum of approximately 1320 pax/hour. The flow of passengers to
Security A is characterised by larger pulses of passengers and an hourly

flow of 2235 passengers. Only a very small percentage (<10%) of

passengers using Security A are assumed to have used self service or web based check-in. In addition, the
desk opening policies of the airlines using Security A are such that passengers must often wait for check-in to

open, resulting in more pronounced waves of passengers using Security A.

It is noted that the total area dedicated for queuing passengers at Security B is 449m? whereas that for
Security A is only 147m? in summer 2006 (rising to 249m? in winter 2006). Assuming that each passenger in
the queue takes 16.2 seconds to be processed at security, from survey data, the total population in the queue
would equate to:

Queue = No. machines x (queue length in minutes/process time per pax) = 9x(7/0.27273)=231 passengers
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Therefore, using this methodology and assuming 1m? per person, in order to stay within the queuing space at
Security A the maximum queue time would have to equate to approximately 4.5minutes. The SLA for security
is stated as 7 minutes. Figure 5 illustrates the proportion of time during the peak three hours that modelled
queues exceed the queue area boundary (4.5 minutes), the SLA 7 minutes, and those queuing beyond 10

minutes. At no point did queues exceed 15 minutes.

Figure 5 - Proportion of 3 hour busy period where queues exceed service level agreements — Security A Summer 2006
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It is clear from the analysis that during the peak three hours, queues at Security A will remain within the
designated queue area for 66% of the peak 3 hour period. However, for the remaining 34% of time the
queue will spill over into the concourse and adjacent check-in area, even when the 7 minute SLA is achieved.
This is concurrent with anecdotal evidence of queues from Security A impacting on check-in aisles 11 to 13

during peak periods.

Queues at Security B are comfortably contained within the designated queue area and processed within the 7
minute SLA. It is recognised that passengers will not always choose to use the security areas as designated in
the ARRIVE-DEPART model. However, for the purpose of this study, the model provides good representation

of current operations at Dublin Airport during peak periods.
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3.5.4 Immigration

Calibration of processes on arrival is more complicated as there is no definitive guidance on which stands will
commonly be used by different aircraft, and passenger processing will be very sensitive to the actual time on
stand of each aircraft. In order to obtain a realistic allocation of aircraft to stands, stand gantt charts were
provided for a typical busy Friday in Summer 2006. Flight numbers from the schedule were identified in the
gantt chart and aircraft were allocated to the corresponding pier. Arriving aircraft are scheduled to arrive in a
5 minute period. It is therefore possible to have multiple aircraft arriving at the same time in the schedule. In
reality it is unlikely that aircraft will arrive on stand at exactly the same moment. Therefore, schedule times
were adjusted by up to 3 minutes in a random manner in order to spread out false peaks generated by the
schedule. For the purpose of calibration, Pier A has been analysed as it is the busiest immigration channel and

has the most sustained flow of passengers throughout the day.

There are no set SLAs for immigration at Dublin Airport. However, DAA did indicate that queue lengths should
not exceed 10 minutes whenever possible. DAA also gave anecdotal evidence of passengers queuing back
along the corridor from immigration towards Pier A during peak times. Queues generated in ARRIVE-DEPART
for Pier A immigration, which are shown in Figure 6 below, indicate that during the peak two hour period in
the morning (longhaul peak), queues are between 10 and 11 minutes long for approximately one hour (12:00
to 13:00). This concurs with the anecdotal evidence from DAA. It is recognised that due to the sensitivity of
this area, queues may exceed the 10 minute recommended maximum queue length for short periods of a few
minutes. This will be dependent on actual time on stand of individual aircraft and how fast passengers walk to

immigration on a given day.

10minute SLA guideline
L L —_—

Minutes

900 930 1000 1030 1100 1130 1200 1230 1300 1330
Time of Day
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3.5.5 Baggage Reclaim

The situation in baggage reclaim is closely related to the performance of immigration and thus any calibration
is reliant on the flow from immigration Analysis of the model suggests that currently up to 8 belts are
generally utilised at any one time which concurs with current belt provision. During the consultation, no

comments were received that indicated that there were insufficient belts to cope with current demand.

3.5.6  Arrivals Hall

In the same way that passengers typically turn up early for departing flights, it is typical at Dublin to find
meeters and greeters arriving up to one hour prior to a flight arriving. Survey data reported by Millward
Brown in August 2006 on behalf of DAA, indicated that the average dwell time for friends and family was 51
minutes 37 seconds. Figure 7 below, generated by ARRIVE-DEPART, shows average wait times during peak

periods of up to 50 minutes which compares favourably with the survey data.

Figure 7- Meeters and Greeters Average Dwell Time in Arrivals Hall (Morning Peak)

Millward Brown Survey Data August
2006 indicated average dwell time for
Meeters and Greeters of 51 mins and
37 seconds.
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An average number is dependent on how big the population is that it is derived from. For example, if you only
have 2 people of which one waits 1 minute and the other waits an hour, the average would be 30 minutes but
this would not be a fair representation of current activity. The early part of this graph (prior to about 6:30) is
therefore weighted by the fact that fewer people have turned up and the ones that have turned up are the
ones at the beginning of the arrivals profile who have to wait the longest, therefore the average wait time
appears to be high. The total population increases around 7:00 to 7:30 and therefore this is a much better

representation of average wait time for the meet and greet population.

Dublin Airport Capacity Review, Final Report, December 6, 2006 18



JACOBS

CONSULTANCY

Airport Management Consulting

It is therefore concluded that the model is correctly generating the appropriate dwell times for meeters and

greeters within the arrivals hall during the peak period.

3.5.7 Conclusion

In conclusion, based on the survey data available, the model provides a good representation of a typical busy
Friday during summer 2006, although schedule perturbations and other events will alter the performance of
facilities within the terminal. The calibration of the ARRIVE-DEPART model indicates that the model can be
used with a good degree of confidence in order to assess current and future capacity of Dublin Airport

terminal.

3.6 DePARTURES TERMINAL CAPACITY ASSESSMENT

In order to assess capacity, peak demand schedules representing demand up to 24.7mppa have been tested
with the model. Although the DAA centreline forecasts suggest this demand is reached in 2010, it is

recognised that based on current trends, it may be reached sooner.

The following sections summarise the existing situation, based on the calibrated 2006 model, and then assess
the future capacity of each system element, including where appropriate or required potential short-term

solutions to provide additional capacity.

3.6.1 Check-in

Since demands after check-in are a function of the flow though check-in, the check-in and departures

concourse area is therefore the key determining process on departures. There are two aspects to consider:

> Number of desks

> Queueing and Interaction of check-in queueing with concourse circulation

(a) Current Situation

It is clear from the consultation and analysis of 2006 that the current check-in hall is close
to available check-in desk capacity. The current terminal copes with an inflow rate to the
check-in concourse of 3370 pax/hour. Predicted demand for 2010 is 24.72mppa which
based on a linear relationship at the peak, would equate to 4081 passengers in the busy

hour or an increase of 711 in the busy hour between 2006 and 2010.

Assuming that there are only minimal gains in desk throughput capacity by reallocating check-in desks, the
additional capacity will need to be provided by check-in facilities in Area 14, if check-in is to accommodate
forecast demand beyond 2006. Due to the early turn-up profile of passengers using the airport care must be

taken to provide enough circulation space as well as check-in capacity.
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(b) Check-in capacity thresholds

An empirical analysis of the departure concourse would assume that each check-in bank will operate as
effectively as possible and that the circulation space will be equally used by all passengers, friends and family.
However, in reality each aisle will operate in a different way throughout the day depending on schedule of
departing flights, the type of passenger checking in (self service or traditional check-in), the desk opening
policy of the airline, and the mix of airlines using the aisle. Therefore, for the purpose of this study, check-in

has been split into the five areas shown in Table 6 below.

Table 6 — Modelled Check-in Areas

Zone Aisles/Airline

Area 1 Aisles 1 and 2

Area 2 Aer Lingus

Area 3 Ryanair

Area 4 Aisles 9 and 10
Area 5 Aisles 11, 12 and 13

Each of these areas has been assessed independently. It is assumed that the each queuing passenger and
accompanying baggage occupies on average 1.7m? (IATA LOS C for high percentage of passengers with
trolleys) and that queues will be managed for each area as currently done by the ‘pink shirts’. Each area is
assessed throughout the day to determine whether the queuing area is being fully utilised. This is expressed
as a percentage of available space for each area being used at any one time. The calibration of the model
indicated that the correct number of desks are being allocated throughout the day by the model. Therefore
any queues generated that overspill outside the queue area must be a function of either insufficient queue
space or passengers turning up prior to check-in opening and thus generating large queues. The following

categorisation has been used to assess queue space available for each area:

Check-In Queue space

Area operating at less than 50% of capacity

Area operating between 50% and 90% of capacity

Area operating at greater than 90% of capacity or at 100% for more than 0.5 hours

Where the queues back into the concourse circulation areas, the population has been added to that of friends
and family and passengers waiting to check in. It is noted that dense check-in queues are not an indication of

poor performance, however where queues overspill into circulation areas the passenger density is relevant.

The total pre-check-in population has been adjusted to reflect the survey evidence that 37% of passengers
and friends and family dwell elsewhere in the terminal. This includes the mezzanine area and the arrivals
concourse. People dwelling pre check-in are assumed to occupy 2.3m? per person which is concurrent with

IATA ADRM Level of Service C standards for passengers that have not yet checked-in their baggage.

Dublin Airport Capacity Review, Final Report, December 6, 2006 20



JACOBS

CONSULTANCY

Airport Management Consulting

(c) Assessment of Additional Check-in Capacity from Area 14

It is assumed that any additional check-in capacity beyond 2006 will be
supplied by Area 14. Area 14 provides an additional 295m? of check-in
queue space of 9m depth. 514m? of additional circulation space is also
provided. IATA LOS C indicates that each queuing passenger should have

1.7m? of queue space. This equates to queuing population of 174

passengers.

The capacity of Area 14 will depend on what type of check-in operation is operated in the area. Four different
scenarios have been examined to determine whether an additional busy hour demand of 674 passengers, the
additional busy hour demand at 27.4mppa, can be accomodated. The following four scenarios have been
assessed:

> Scenario 1 - Manual Check-in assuming a check-in operation similar to Ryanair where 2 desks are
allocated per flight.

> Scenario 2 — 35% Web Check-in and Automated Check-in system — suggested configuration for
relocating Ryanair to Area 14.

> Scenario 3 - An airline with a significant self-service/bag drop check-in operation and where
passengers for any flight can check in at any desk allocated to the airline. This is similar to the
current Aer Lingus check-in operation.

> Scenario 4 - A mix of smaller airlines that each operate a selection of services including premium
check-in and self service/bag drop. This could be equated to airlines such as British Airways or Air
France.

(i) Scenario 1 - Manual Check-in

Assuming that a flight can successfully be checked in by two desks, an additional 12 flights could theoretically
be checked in this manner. This would equate to an additional in flow or busy hour rate of 1161 passengers in
addition to the main concourse. However, Dublin Airport is characterised by approximately 30% of passengers
on shorthaul flights arriving 2.5 hours before departure. Given that desks do not open until 2 hours before
departure, there is likely to be a significant increase in concourse population that cannot check in. This could
be in the order of an additional 800 people in the concourse area. Given that at peak times the main
concourse is already at capacity, and that the concourse area of Area 14 is limited, there would likely be an

unacceptable overall population in the circulation areas under this scenario.

It should be noted that Ryanair currently require 26 desks at peak in order to serve 13 departures and have a
significant impact on the total number of people in the circulation space of the check-in concourse. Given only
24 desks are available and Ryanair have requested an additional 10 desks, it does not therefore appear to be
possible to locate the entire Ryanair operation in Area 14 unless there is a change in the check-in operation

away from manual check-in or a split operation is assumed.
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(i) Scenario 2 - 35% Web Check-in and Automated Check-in system

This scenario assumes the same schedule as proposed in Scenario 1, but with 35% of passengers by-passing
check-in and moving directly to security. The remaining passengers can check in at any of the 24 available
desks. Discussions with Ryanair indicated that they would be willing to investigate earlier desk opening times
of up to 3 hours prior to departure. Early desk opening has been assumed in this scenario. All passengers
dwelling pre and post check-in are assumed to be accommodated in Area 14. The total inflow of people to the
departures concourse equates to a busy hour rate of 1207. This is slightly higher than in scenario 1 due to the
fact that passengers turning up having checked in on-line are assumed to turn up closer to the time of
departure. The total concourse population for Area 14 would be 151 people resulting in no overspill into the

main departures concourse. This appears to be an effective way of using the facilities provided in Area 14.

This scenario has assumed that all 24 desks will be manned. However, by manning 18 of the 24 desks the
total number of passengers queuing would reach 181 at peak (exceeding 174 passengers for 15 minutes
during the day). The additional 6 desks could provide additional capacity for future Ryanair growth. It is
therefore, concluded that if Ryanair were able to automate their processes and open desks an hour earlier

than present, relocating Ryanair to Area 14 could provide additional capacity beyond 2010.

(iii) Scenario 3 - Single bank for check-in for all flights including 65% self service up take

Check-in Area 14 would be able to cope with an additional 13 flights in this
configuration resulting in an increase in the busy hour rate of 1020 people. Assuming
14 bag drops and 8 check-in desks could be manned throughout the peak as well as
15 additional self service kiosks passengers could be processed without queues

overflowing to the main concourse area.

(iv) Scenario 4 - Individual Airlines with Premium and Self Service Products

A typical desk allocation of 5 desks per airline (3 traditional check-in, 1 bag drop and 1 Premium desk) is likely
to operate no more than 2 additional flights in the peak. Assuming that desks could be configured to
accommodate 5 such airlines the total increase to the busy hour inflow rate could increase in the order of 10

flights or 695 passengers in the busy hour and will have very limited impact on the main concourse area.

It is noted that the American carriers are unlikely to fit in this area as their desk demand currently exceeds
provision in Area 14. There could be some gain in allocating charter flights to Area 14 however, charter peaks
are not concurrent with the main scheduled peak and therefore the overall gain at peak times is likely to be
less effective if Area 14 is dedicated to charter airlines.

It is therefore concluded that under each scenario, as shown in Table 7, Area 14 is capable of providing

sufficient capacity enhancements to meet demand until 2010 and possibly beyond. The decision as to which
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airlines occupy the space however will depend on the impact on the concourse areas and other operational
considerations.

Table 7- Impact of Area 14 on Concourse Population under various Scenarios

Scenario BHR Impact on Concourse Population
Current Busy Hour Rate 3370 Currently exceeds LOS C at peak
Required capacity to meet 24.7mppa 4081
BHR + Scenario 1 4531 Negative impact at peak
BHR + Scenario 2 4577 Short lived manageable impact at peak in Area 14 only
BHR + Scenario 3 4390 Short lived manageable impact at peak in Area 14 only
BHR + Scenario 4 4065 No impact
(d) Impact of 35% Web Check-in for Ryanair on Check-in Capacity

It is understood that Ryanair predict a significant rise in Web Check-in to 35% by Summer 2007. These
passengers check in on-line and must travel with hand baggage only and thus do not require a dedicated bag
drop facility. Although this will cause a reduction in the number of people checking in at the airport, it is
unlikely that Ryanair will be able to open any fewer desks as passengers will continue to turn up over the
same period as they do currently and one desk is unlikely to be able to cope with the demand generated by
the remaining 65% of passengers. As Ryanair currently operate a manual check-in process any reduction in
the number of passengers checking in will not equate to a reduction in the number of desks required as one
desk cannot be used to check-in more than one flight. It is recognised that although the increase in web
check-in is unlikely to have any effect on the number of desks required by Ryanair, there will be reductions in

queue length and circulation issues in the area surrounding Ryanair check-in are likely to be eased.

It is anticipated that passengers using web check-in are likely to turn up later at the
airport given the anticipation that they do not need to queue at check-in. It is possible
that this may have an impact at security if a significant percentage of passengers turn up
very close to the time of departure. However, without a better understanding of
passenger behaviour at Dublin airport, it is not possible to determine whether this will
have a detrimental impact at security. It is suggested that the turn up profile of these

passengers in monitored as web check-in becomes increasingly popular.

In order to significantly increase the capacity of check-in desks through the introduction of web check-in
Ryanair would need to move to an automated check-in system. This would allow any passenger to check in at
any desk and therefore reduce the total number of desks required or alternatively, reduce the queue length if
all desks are manned throughout the peak. This option has already been discussed in Scenario 2 as a possible

way to accommodate Ryanair in Area 14.
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3.6.2  Departures Concourse

The post check-in population has also been adjusted to reflect passengers, friends and family who choose to
dwell elsewhere in the terminal. People dwelling post check-in are assumed to have 1.8m? per person which is

concurrent with IATA ADRM Level of Service C standards for passengers that have checked-in their baggage.

The post-check-in dwell area has further been adjusted to reflect that security queues at Security A often
overspill into the main concourse during peak times. It is assumed that each passenger that overspills from
the main security queue requires 1.2m?. Although security queues are commonly calculated using 1.0m? per
person, this slightly higher figure has been used to account for passengers queuing in an area that is not
controlled by barriers or other queuing methods. This overspill population is calculated for each minute of the

day and is used to adjust the available space for post-check-in circulation.

(a) Current Operations

The departures concourse is considered by DAA to be an area that is close to capacity during peak times, and
can be subject to crowding on regular occasions throughout the peak summer season. As already described in
this report, the schedule used for analysis is typical for the 30th busy hour during the Summer 2006 season
and therefore is unlikely to generate the level of crowding anecdotally witnessed on the busiest days of
Summer 2006.

During Summer 2006 passengers were advised by the media to allow extra time to
check-in for departing flights. This caused passengers to turn up earlier than usual,
prior to check-in desks opening and thus resulted in an increase in the departures
concourse population. Similarly, security scares throughout the summer also added to
the number of people allowing additional time to check-in. It would not appear

reasonable given current levels of security to assume that this behaviour will change in

coming years.

It is also recognised that any delay to flights has a very significant impact on the concourse population. This is
especially true close to aisles 7 and 8 where the circulation space is narrowed by the presence of the ticket
desks located adjacent to the terminal entrance. This is a busy area due to the number of flights operated by
Ryanair being checked in at a limited number of desks. The flight information display screens are also located
in this area resulting in people congregating in the area. During severe delays it is not uncommon for some
flights to be cancelled and for passengers to be directed to the ticket desks to rebook tickets. This causes

particular congestion around the ticket desks due to the large number of flights operated by Ryanair.
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Using the colour coding system described in Appendix D and summarised earlier, the diagrams on the
following pages provide a series of illustrative snapshots throughout the morning peak describing the nature of
population density within the check-in hall and departures concourse for Summer 2006. The illustrations give

an indication of which area of the departures concourse is working hardest throughout the morning.

below capacity at capacity _

0300-0500hrs
The first diagram indicates that at 0300 the first passengers start to arrive for check-in for Ryanair's early

morning departures. The diagram suggests that the Ryanair area is already filled with passengers waiting to
check-in. In reality it is more likely that these passengers will arrive closer to the time of departure given the
early morning departure time resulting in a smaller population than modelled. Similarly, passengers are

unlikely to wait in the Ryanair check-in area but will use the available circulation space and mezzanine level.

By 0400, each of the check-in areas begins to fill with passengers arriving for early morning departures. As

passenger volume increases the pre-check-in area fills up and the resulting area per person is reduced.

0500-0700hrs

0500 appears to be the busiest time of the morning. At this time, all of the check-in areas are functioning with
queues filling at least 90% of the available queuing area. Aisles 1 and 2 are the sole exception. The pre-
check-in dwell area fills up due to an increase in the number of passengers arriving for flights at around 0700
to 0800. This population is increased by overspill from busy check-in areas.

By 0600 the Aer Lingus check-in area appears to be under less pressure and the pre-check-in circulation area
less congested. This trend continues through hours 0700 and 0800 with check-in becoming less busy. The
Ryanair check-in area remains busy throughout the peak period. This is partly due to the number of flights
Ryanair operates, and partly due to the desk opening policy operated that results in queues building prior to

desks opening.

It is concluded that although the departures concourse does become crowded during the peak period, the
concourse population can be reasonably managed within the overall space available. It is however, recognised
that the concourse will be congested at certain times and may become critical on the busiest days of the
summer period. However there are a number of potential improvements which would help to improve

passenger circulation and reduce crowding along the main front area.
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(b) Future Capacity Assessment

Figure 8 illustrates the Summer 2006 peak period during the morning where pre-check-in circulation space
is reduced to below 3m? per person. This peak is identified as 03:00 to 08:00. For the purpose of further
analysis this period is analysed in more detail.

Figure 8 - Summer 2006, Pre-Check-in Circulation Space per Person
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During the peak period the space per person in the pre-check-in circulation area drops below 2.3m? for
36% of the time. Under the parameters set out in this report, the circulation space should be declared at
capacity if the space requirements are not met for more than 20% of the peak period. Figure 9 illustrates
the space provision person as a percentage of the peak period.
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2.2m2 to 2.3m2 I
2.1m2 to 2.2m2 I
2.0m2to 2.1 m2 I
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It is clear that if an average per person space parameter of 2.0m? could be deemed acceptable during the
peak period, the capacity limit would be achieved for 82% of the peak period. It should be noted that the
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post check-in space requirement of 1.8m? per person is exceeded throughout the day, with a minimum
space provision of 3.2 m? per person. This adequacy of space provision is shown on the coloured area

analysis plans illustrated on the next pages.

(c) Potential Improvements to Check-in and the Departures Concourse

Although it has already been shown that Area 14 will provide sufficient check-in capacity until the opening
of T2 there may be improvements to the layout of the check-in hall that could improve overall circulation

and passenger management.

It is noted that Aisles 1 and 2 do not share the same peak period as Ryanair and aisles 9 and 10. For this
reason it may be prudent to investigate moving carriers located in aisles 1 and 2 to Area 14 thus vacating
desks in the main concourse. If Aer Lingus were to move from aisles 5 and 6 to aisles 1 and 2 this would
provide additional space for Ryanair to expand in to at peak times. It is understood that Aer Lingus would
be able to operate the hold baggage system (HBS) allocated to aisles 1 and 2 and that Ryanair could
continue to share the HBS currently operated by Aer Lingus as well as the system they currently utilise.

Similarly, some gain could be made by applying the above scenario but with Ryanair and Aer Lingus in
opposed positions. This would provide additional queue area adjacent to aisle 1 that could be utilised for
queues forming for Ryanair. However, it is noted that such a move reallocating both Aer Lingus and

Ryanair would cause significant disruption and may not be achievable in the short-term.

It is suggested that the introduction of a ‘one-way’ flow through check-in would help to improve passenger
distribution. Essentially this would reduce the immediate flow along the main corridor at the front of the
concourse and force passengers to use the area at the rear of the concourse which is less densely
populated. This would provide benefits whether passengers were heading straight to security after check-
in or heading to the mezzanine level.

Qs Airline signage has been introduced at the terminal entrance to encourage

Fivee
ALF SOUIh".‘-.‘ESI e
- "]

better distribution of entry between the two entry doors. However, since
the signs are not visible to cars and taxis dropping off, the benefits are
brm - largely muted. It is recommended that signage be more clearly visible to

arriving passengers and vehicles.

R

The main departures notice board would seem to encourage passengers to dwell closer to the centre of he
concourse area. This central area is the area under most pressure at peak since it serves for Ryanair
check-in overspill and main circulation. Consideration could be given for encouraging greater use of the
small display screens at either end of the terminal to help improve passenger distribution and reduce

blockages created by passengers stopping to read the departures board.

If Ryanair were to move to Area 14 it may be prudent to relocate airlines operating smaller aircraft to
aisles 7 and 8 (currently operated by Ryanair). This could improve circulation in the central area of the
departures concourse and ease flow through the concourse to security and to the escalators leading to the
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Mezzanine level. Removal of the aisles could increase circulation space but would reduce the flexibility of

allocating check-in desks at peak times.

The location of the airline ticket desks in the centre of the concourse uneccessarily restricts passenger
space in the area most heavily used by passengers. It is suggested that these are removed and relocated
to the underused area by Aisle 1, where the Bank of Ireland used to be. This would open up the central

area and significantly improve passenger circulation and reduce congestion.

(d) Conclusion

Taken as a whole, it is concluded that with the additional capacity provided by Area 14 and greater
passenger redistribution through active management the overall concourse area can deliver an appropriate

level of service until the opening of Terminal 2 in 2009.

3.6.3 Security

The inflow to security is directly related to the flow of passengers from check-in. The amount of time a
passenger decides to dwell prior to joining the security queue after having checked in will be dependent
on the amount of time that the passenger has before the flight departs and how long the queue is.
Therefore, when the queue length exceeds the SLA of 7 minutes for security, it is not unreasonable to
assume that the length of time that a passenger may wait in a queue will be dependent on a number of
factors. The model cannot account for passenger behaviour in terms of whether the passenger decides to
wait until the queue subsides or whether to join the queue. Queue times over 7 minutes are therefore
provided as an indication of what may happen on a typical day. The results of this analysis refer to an
average delay on a typical busy day, in reality it is possible that short lived peaks of a few minutes could
occur depending on passenger behaviour on any given day.

In 2007 the number of available security units at Security B is reduced by

one unit which has a knock-on effect on the queues in this area. Queues

;‘.‘, o —— could exceed 7 minutes for 1.5 hours during the busy three hour period.
Conversely, additional security facilities at Security A in 2007 reduce the
. 3082 queues in the area and all passengers meet the 7 minute queue standard.

During 2008 Security B queues are greater exceeding 15 minutes for approximately 1 hour of the day.

Security A appears to have additional capacity and therefore queues could be managed by directing

passengers to the smallest queue.

The addition of 4 extra units at Security B in 2009 provides sufficient capacity to cope with demand with

all passengers processed within 7 minutes. A summary of results is illustrated in Table 8.

Assuming current security process times, security overall would appear to provide sufficient processing
capacity. However in order to realise this capacity until 2009, active management and direction of

passengers to both queuing areas will be needed.
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Table 8 - Security Queue length as proportion of peak period

Queue length as % of Peak 3 hours
Year Security Units Area Less Greater
Facility (m?) than7  7-10 10-15 than 15
minutes minutes minutes minutes

Queue length as % of Peak 3 hours
Security Units Less Greater
Facility than 7 7-10 10-15 than 15
minutes minutes minutes minutes

(a) New Security Protocol

New European-wide security protocols were introduced on November 6, 2006. Sensitivity tests indicating
a 26% rise in average process time were applied in the Summer 2007 capacity declaration report to assess
the impact of new security protocols. The analysis was based on data collected
when the new protocols were first introduced in the UK in Summer 2006. However,
the analysis overstates the impact of the new measures and process times can be
expected to normalise once passengers and staff become accustomed to the new
procedures. For this reason, Jacobs Consultancy have tested a 20% increase in
process time (to 19 seconds per person) to illustrate the possible impact. At the

time of writing no survey data is available on the potentially higher process times,
although a 20% increase in considered a worst case scenario. The assessment has been made to
understand the impact in Summer 2007 as although some new facilities have been introduced the full
security upgrade programme has not been completed. The impacts of the new protocol are likely to be

most greatly felt at this point.

The higher process time has a limited effect on queues at Security A due to the introduction of additional
security facilities in the area. The SLA of 7 minutes is exceeded for 15% of the 3 hour peak period
(equivalent to half an hour). However, due to the reduction in security units from 7 to 6 at Security B
nearly all passengers at Security B are likely to experience queues in excess of 7 minutes. Queues are
likely to exceed 15 minutes for approximately 80% of the peak 3 hour period. If the 7" security unit can
be retained, the queues are likely to be reduced so that the maximum queue length at Security B would
be 15 minutes. Security B could expect to have queue times of 10 to 15 minutes for approximately 1.5

hours during the peak period. However, by effectively managing the queues so that passengers are

Dublin Airport Capacity Review, Final Report, December 6, 2006 32



JACOBS
CONSULTANCY

Airport Management Consulting

directed to either Security A or B depending on which is busier, queues could be maintained at or below 7
minutes for 70% of the peak period with queues exceeding 10 minutes for approximately 35 minutes
during the peak (maximum queue wait of 15 minutes). If the 7™ unit at Security B could be retained and
passengers balanced between Security A and B, queues would exceed 7 minutes for approximately 35

minutes with queues reaching a maximum of 10 minutes.

Assuming that the 20% higher process is experienced beyond 2007 and that additional security facilities
are provided in line with the current development programme, security should be able to cope with
forecast demand until 2010 as long as queues are closely managed. This would include queue combing to
bring forward late passengers, and redirecting passengers to the Security Area that has the least queues.
This is illustrated in Table 9 below. However, over time it is reasonable to expect that process times will
not be as long as assumed, although this cannot be confirmed until survey data on process times are
collected after the new protocol has been operational for a period.

The results indicate that security is very sensitive to any change in process time
and manning of available security facilities. This analysis illustrates that although
the terminal is likely to be able to cope on typical days, large queues are likely to
result on peak days during the summer 2007 period. It is suggested that the area
by the old Bank of Ireland in aisle one which is under-used could be used as an
overspill area for Security B queues. Passengers could be actively directed to

Security B to use the extra queueing space. This is considered a temporary

measure until additional capacity is provided and any short term increase in
process times has stabilised.

A potential scheme has been suggested which would create a centralised security under the mezzanine
escalators. Although the disruption may be fairly minimal, more detailed evaluation of the constructability
would be required. Essentially this scheme would formalise the ‘active queue management’ proposed with
an infrastructure solution, as such it is likely to provide the additional capacity, however queuing back in to
the central aisles is likely. Removal of desks in aisles 7 and 8 would be possible but would compromise the

airport’s check-in capacity for expansion.

Table 9 - New Security Protocol: Security Queue Length as proportion of peak period

Queue length as % of Peak 3 hours

Security Units Area mppa Less Greater

Facility than 7 7-10 10-15 than 15

minutes minutes minutes minutes
2007 | Security A 12 268 21,653 74 16 10 0
2007 | Security B 6 449 21,653 1 7 11 82
2007 | Security B 7 449 21,653 41 12 47 0
2007 ALL 18 717 21,653 70 10 20 0
2007 ALL 19 717 21,653 80 20 0 0
2008 ALL 20 717 22,563 84 16 0 0
2009 ALL 24 717 23,613 100 0 0 0
2010 ALL 24 717 24,717 100 0 0 0
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In conclusion, in order to maintain a similar flow of passengers to that experienced during Summer 2006,
a total of 19 units in conjunction with carefully monitored queue management are likely to be required
throughout the peak during Summer 2007. Furthermore if the additional security capacity can be brought
forward, or the area reconfigured to provide a centralised system, this will reduce the extent of active
management required. Taken as whole, even with the worst case security process times, there would
appear to be sufficient security queueing space and processing capacity. It s expected that process times
will stabilise over time, and that security should not be considered a capacity constraint, although
maximum use of the available capacity can be made either through active queue management or a

reconfiguration of the desks into a centralised arrangement.

3.6.4 Airside Lounge and Gates

As part of this study the Arup Capacity Report (May 2006) was reviewed. The method used for assessing
capacity of the hold areas in the report is consistent with any capacity study that may be undertaken by
Jacobs Consultancy. It is noted that the seat availability is less than the IATA recommended 80%.

During the course of this study there has been no evidence that individual gate
lounges are currently unable to cope with the size of aircraft commonly using the
stands they are serving. It is assumed that passengers will not be called forward to
a gate unless the previous aircraft has departed, therefore the capacity of individual
holding lounges has not been assessed as part of this study. However, where a

group of stands is served by a single holding lounge this has been assessed.

The capacity of the hold rooms is not anticipated to be a significant problem whilst Pier C is still in use and
Pier E has not been constructed. However, when Pier C is demolished in order to construct Pier E and
Terminal 2, there will be a loss of 3 wide bodied gate rooms (1565 m?). During this period, the number of
remote movements will increase as early release Pier E stands come on line and remote stands on the
western side of the cross wind runway are used. There is likely to be an increase in the number of remote
movements and therefore requirement for bussing gates. Although small aircraft may be accommodated
during “gate rests” on functioning piers, any large aircraft displaced during the construction work are more
likely to be difficult to find sufficient hold rooms for. Examination of stand gantt charts for a typical busy
Friday in Summer 06 indicates that between 06:00 and 09:00 there are several opportunities to use gate
rests to allow bussing to remote aircraft departures. However, between 09:00 and 12:00 there may only
be room to accommodate 1 of the 9 departures displaced from Pier C on Pier B. There may be
opportunities to use the new Pier D stands for bussed departures depending on the frequency of use of
these stands for shorthaul and domestic departures.

Although gates may become increasingly under pressure during the construction of T2 and the demolition
of Pier C, passenger dwell time at the gate can be managed through appropriate call forward times to
meet demand. There is unlikely to be any additional delay to aircraft departures based on gate capacity.
There are likely to be some issues in the number of bussing gates available for use of remote stands
during the construction of T2. This is very closely related to contact stand availability which is referred to
in section 4 of this report. It is recommended that bussing operations are centralised either through DAA
or a single operator. This would maximise the efficiency of increased bussing operations airside.
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3.1 ArnivaLs CapnciTy ASSESSMENT

For the purpose of modelling arrivals, two distinct peaks have been analysed. A morning peak
encompassing the arrival of longhaul aircraft, and a shorthaul peak in the afternoon. The shorthaul peak
generates the greatest number of inflowing passengers but due to the nature of the passenger profile
(greater percentage EU passengers), has less impact on facilities such as immigration and therefore

baggage reclaim.

3.7.1 Immigration

It has been assumed that the following desks are open for each pier, shown in Table 10:

Tahle 10 - Inmigration Desks

Pier Desks (manned)

A 4
B 6
C 3
Centralised Immigration A/D 12

It has been assumed that each desk can process both EU and Non-EU passengers and that passengers are
not segregated. It has also been assumed that Domestic passengers continue to be routed through

immigration with no bypass facility.

The following EU and Non-EU split has been assumed, shown in Table 11:

Table 11-Passenger Split by Flight Type

Flight Type EU% Non EU%
Domestic 100 0

Ryanair 94 94

Other Shorthaul | 80 20
Longhaul 50 50

The following process times have been assumed, shown in Table 12:

Table 12 - Immigration Process Times

Pier EU (secs) Non
A 4 39
B 4 43

C 4 49
Centralised 4 43
Immigration
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For the purpose of this study queuing standards have been applied in terms of time in queue rather than
space per person. DAA have indicated that in the absence of a service level agreement they aim to
achieve a maximum queue of 10 minutes for any passenger. The IATA ADRM assumptions for maximum
queue time are shown in Table 13:

Table 13 - Immigration Queuing Standards

Short to acceptable Acceptable to long

Passport Control 0-7 mins 7-15 mins

For the purpose of this report, queue time has therefore been assessed as shown in Table 14:

Tahle 14 - Adopted Immigration Queuing Time Assumptions

Good Acceptable Review

Passport Control | 0-5 mins | 5-10 mins | 10+ mins

The theoretical capacity of both Piers B and C indicates that both piers could accommodate a large
increase in throughput. However, the real throughput of the pier will depend on the likely mix and

spacing of aircraft using the pier.

(a) Current Operations

The hourly capacity of Pier C was computed to be 868 passengers in the Arup report (May 2006). The
model indicates that in a rolling hour Pier C immigration is processing 572 passengers. Pier C can
— currently accommodate 6 narrow bodied aircraft or 3 wide bodied aircraft. In reality

CARDIFF

i::i?'ﬁ"i“ it is unlikely that Pier C will have to cope with more than the equivalent of 4 short
FRANKFURT HH

GLASGOWTPIK

LONDONFLGH haul arrivals in a 20 minute period due to operational constraints in unloading more
EDIHNBURGH

essnlAAl  than four aircraft in 20 minutes. This is concurrent with the operation today. This
PARIS CDG

EERERES type of arrival pattern results in a queue of approximately 220 people with a
DOH

PARISTBVA
LONDONNEHR

maximum dwell time of 15 minutes for most passengers, with occasional peaks of

E;::u:'{ﬁi up to 30 minutes. This analysis is based on 3 of the 6 available desks being

T It] Mmanned as per current practice. If short peaks were to occur on Pier C additional

desks are available if staff could be assigned to operate the desks. Although there
are short peaks when queues exceed 10 minutes, it is not anticipated that Pier C immigration is a
constraint to growth at Dublin Airport.

The model shows that Pier B currently processes passengers with a maximum wait time of 13 minutes and
a maximum queue of approximately 160 passengers. The Arup report indicates that the theoretical
capacity of Pier B immigration should be 973 passengers. The model computes that under a Summer
2006 schedule the pier is processing 946 passengers an hour and is therefore operating close to capacity.
However, operational constraints in terms of getting aircraft on and off stand suggest that it is unlikely
that more than one longhaul and two shorthaul aircraft would be able to unload in five minutes, as is the
case today. Therefore, it is suggested that the capacity of the immigration facility at Pier B is unlikely to
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be a constraint to growth at Dublin airport. If short peaks were to occur there are two additional desks
that are currently not manned. Manning these additional desks would ensure that predictable short lived
peaks could be managed.

Immigration at Pier A has been reported as being over crowded at peak times with passengers forced to
queue back along the corridor towards Pier A. Since Summer 2006 immigration has been improved by
adding an additional desk (total 4 desks). The modelling shows that this has reduced the overall queuing
time to less than 10 minutes for most arriving passengers with short lived peaks reaching 15 minutes. At
peaks where passengers have to wait 15 minutes or more the total population can reach approximately
366 passengers which is concurrent with anecdotal evidence of queues in the area. However, throughout
most of the day the total population is less than 250 people. Assuming the space per passenger should be
1m? per person, the queues should regularly be maintained within the given 236m? of queuing space
provided. The dwell time expressed as a rolling hour for Immigration on Pier A equates to 10 to 11
minutes during the peak 2 hour period.

The Arup report indicates that the theoretical capacity of the pier is 1323 passengers an hour. The model
indicates that 1946 passengers can be processed in an hour if the queue is allowed to build to 15 minutes
delay for short periods of the day and the queue is governed by a queue threshold defined by time rather

than space (i.e. passengers are allowed to queue along the corridor towards Pier A during peak times).

It is noted however, that if process times increase or one of the four passport controls is not manned,

queues quickly increase beyond the tolerable limits for queuing space or dwell

time. As a sensitivity check the model has been run by increasing the process

time for EU and Non-EU passengers by one second. Results indicate that by
increasing process times by only one second, queues are likely to regularly
exceed 15 minutes, with queues occasionally reaching half an hour. Analysis
indicates that over a six hour period between 07:00 and 13:00 the total

population would exceed 300 passengers for approximately 1.7 hours and

could on occasion reach 595 passengers. Given that the area is so close to
exceeding capacity, additional measures for providing additional immigration facilities should be

investigated.

(b) Future Capacity

In Summer 2007 the typical peak hour population is assumed to increase in the order of 6% in line with
predicted growth. This growth has been applied evenly to the schedule and results in an increase in
queue time to approximately 20 minutes during the peak 2 hours at Pier A. This growth could similarly be
expressed as two additional shorthaul flights arriving in the peak. The impact of the “even” growth
compared to that of adding two shorthaul flights of 170 passengers during the peak hour is illustrated in

Figure 10.

It is evident from this graph that capacity of Pier A will be exceeded during Summer 2007. One additional
immigration desk would provide sufficient capacity to meet the 10 minute queue time if manned
throughout the peak two hour period. The summer 2007 wish list includes short scheduled peaks of
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arrivals on Pier A that could result in 4 simultaneous arrivals within a 5 minute period and up to 8 arrivals
in a scheduled 15 minutes. It is recognised that that these aircraft are unlikely to unload passengers at
the same moment in time, however, even with randomisation of these flights allowing delay of up to 10
minutes, the resulting population at Immigration on Pier A is likely to generate queues of up to 20 minutes

in duration.

Figure 10 - Centralised Immigration, Rolling Hour Pier A& Immigration Queues
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A single extra desk would relieve the queues. However, the greatest benefit would be gained by providing
a dedicated route for Domestic and CTA flights. Assuming that these passengers pass directly through
immigration (1.8 seconds process time), queues could be kept at below 2 minutes for domestic/CTA
passengers, and less than 10 minutes for remaining passengers arriving from the EU. It would be
essential that these passengers are provided with a dedicated route that is not restricted by passengers
queuing for EU and Non-EU immigration. Alternatively, flights arriving in quick succession should be

allocated to either Pier B or C in order to alleviate queues on Pier A.

It is suggested that in Pier A, one of the departures corridors could be
rededicated as an additional immigration channel. It is understood that
the a two-way flow used to in place, but it is now just a departures flow.
Relocating the Perspex divider wall would create a temporary additional

immigration channel.

It is understood that a new facility in the old terminal building is proposed for 2008. This would provide
12 immigration desks. Analysis of this facility indicates that in 2008 it could handle the entire arrivals
population if manned throughout the day. This area could operate with 6 EU dedicated desks and 6 Non-
EU dedicated desks. However, the greatest capacity will be achieved if all passengers can use any desk
throughout the peak. This additional capacity would be sufficient to serve the airport until the new T2
facility is open. Figure 11 illustrates predicted queue lengths for the new facility assuming all passengers

use a centralised immigration point.
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Figure 11- New Immigration Facility - Rolling Hour Immigration Queues 2008
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This study assumes that the additional immigration facilities provided in 2008 are manned throughout
peak times. This is essential in order to maintain acceptable queue lengths. Immigration queues at Pier A
are likely to exceed current capacity in Summer 2007. Either provision must be made to hold passengers
in queues for up to approximately 20 minutes or additional immigration positions must be provided and
manned. This may be in the form of a temporary structure adjacent to the existing immigration channel.
The forecast queues at immigration are well in excess of typical standards, and it is noted that service
times may be improved if the schedule was managed to ensure that additional arrival flights are not added
to the peak. However, given that there is no formal SLA and that additional capacity is due to come online

in 2008, temporary measures and facilities may help to reduce the queue times.

3.7.2 Reclaim Hall

Baggage reclaim is very closely linked to upstream processes for arrivals passengers, in particular
immigration. The processing rate at immigration will determine the flow of passengers to the reclaim hall.
Therefore, at a busy international airport with centralised immigration and a stable schedule, it is possible
to calculate a realistic flow rate in to the reclaim hall. However, at Dublin immigration is not centralised.
There are three discreet flows of passengers entering baggage reclaim. Although there is some pattern in
the allocation of aircraft to different piers, the allocation can change on a day to day basis. Furthermore,
the immigration provision is different for each pier. It has already been noted in the previous section that
processing at immigration is extremely volatile at Dublin airport with the potential for significant queue to
build rapidly. For these reasons it is not practical to construct a typical passenger flow into the reclaim

hall and hence determine an average dwell time that is truly indicative of typical operations.

(a) Capacity Assessment

Therefore for the purpose of determining the capacity of the reclaim hall an empirical approach provides a
more reliable measure. The Arup report (May 2006) assessing capacity for Summer 2007 used a standard
approach in determining capacity in the reclaim hall. Jacobs Consultancy have reviewed the assumptions
used in this analysis and concluded that the capacity calculations provide a robust account of capacity at
reclaim given the available data and in the absence of a stand allocated future demand schedule. The
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findings of the Arup report have been used for comparison against the peak hour flow generated by the
ARRIVE-DEPART model.

The Arup Report calculated that the total capacity of the baggage hall was
3930 passengers per hour based on belt length and utilisation. This took
into account the current operational constraints restricting utilisation of each
belt. The ARRIVE-DEPART model computes that the typical summer 2006
peak hour population for baggage reclaim in the longhaul peak is currently
2583 people. This would indicate that the baggage reclaim hall is operating
at 66% of its actual capacity and that the hall has capacity for approximately
28mppa. Similarly in the afternoon shorthaul peak, baggage reclaim is
operating at 76% of capacity. It is also noted in the Arup report that

capacity could be increased as utilisation of belts 6 to 10 is increased.

It is reasonable to conclude that baggage reclaim is not capacity constrained in the assessment period and

can accommodate demand up to 2010 as shown in Table 15 and Table 16.

Tahle 15 - Baggage Reclaim Capacity, Morning Longhaul Peak

Morning Longhaul Peak

Year 2006 2007 2008 2009 2010
mppa 20411 21653 22563 23613 24717
tphp 2583 2740 2855 2988 3128
Capacity 3,930 3,930 3,930 3,930 3,930
Tahle 16 - Baggage Reclaim capacity, Afternoon Shorthaul Peak

Year 2006 2007 2008 2009 2010
mppa 20411 21653 22563 23613 24717
tphp 2993 3175 3309 3463 3624
Capacity 3,930 3,930 3,930 3,930 3,930
(b) Sensitivity Tests

Given the close relationship between immigration and reclaim a number of sensitivity tests have been

conducted.

If passengers are processed faster through immigration then, they will experience a longer

dwell in the reclaim hall although the demands for baggage belt space will be reduced. Conversely if

passengers are processed slower through immigration, then there is the potential for bags to arrive ahead

of passengers increasing the demands on the baggage system, but reducing passenger dwell times in the

reclaim hall.

Sensitivity tests on the model indicate that in 2006 the knock-on effect of one additional second in

average processing time at immigration could reduce the total peak hour population by approximately 150
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passengers. Similarly by assuming that only 3 desks are manned at Pier A immigration the total

population could reduce by a further 150 passengers.

Consequently, as these passengers take longer to reach baggage reclaim due to queues at immigration
the number of baggage belts required will increase as bags are not claimed so quickly. Currently 8 belts
should be able to cope with peak demand if each flight is allocated to a different belt. With an increase of
one second for all passengers at immigration and only 3 desks manned on Pier A, all 10 belts would be
occupied with some flights doubled up on belts. The belts can take up to 3-4 flights, so a doubling up of

belts is not perceived to be a problem.

The sensitivity tests support the overall conclusion that the capacity of the arrivals baggage system and
reclaim hall is sufficient to accommodate predicted future growth to 2010.

3.7.3 Customs

As described for baggage reclaim, an empirical approach to defining capacity has been used for customs.
Jacobs Consultancy are in agreement with the methodology used in the Arup report (May 2006) for
assessing capacity. The equivalent hourly throughput is assessed to be 7059 passengers per hour and is

therefore not considered to be a constraint.

3.7.4  Arrivals Concourse

The arrivals hall has been assessed both on the number of passengers dwelling in the area and the
number of friends and family waiting for passengers. As with passengers turning up early for departure, it
is also common for friends and family to turn up, up to one hour prior to an aircraft landing at Dublin
Airport. This results in a significant population of people dwelling in the arrivals concourse for a significant
amount of time. (For a full version of the turn-up profile used for friends and family please see the
assumptions appendix).

Information supplied by DAA indicated that there is likely to be one friend or family
member meeting every 2.56 arriving passengers. This is approximately double that
stated in the Arup Capacity Report (May 2006) which used a ratio of one friend or
family member for every 5 arriving passengers. The Arup report also states an
effective area of 1083m? for the arrivals concourse in 2006, with other areas used
for general circulation, information point, car rental and other service. This area is
to increase to 1191m? in 2007. This appears to be an appropriate area given the
layout of the arrivals concourse.

The total population of the arrivals hall is calculated in ARRIVE-DEPART to be 853 people. Assuming a
space per person allocation of 1.7m? (concurrent with IATA Level of Service C for arrivals concourse), it
would initially appear that there is insufficient space provided for the population of the arrivals concourse.
However, it is recognised that the area designated for the arrivals concourse is only part of the overall

floor area in the arrivals area and that during the peak, people use other areas. Passengers dwelling for
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longer than 20 minutes are also likely to use other parts of the terminal. For example, they may use the

Mezzanine level for food and beverages, shops and the area outside of the terminal if they wish to smoke.

The DAA survey data for “passenger to friend” ratio has been used for the purpose of this analysis.
However, on visiting Dublin airport, this ratio appears to be high and it may be more appropriate to use
the ratio of 1 person per 5 passengers assumed in the Arup report. This ratio results in a total population
in the arrivals hall is of approximately 60% of that calculated with the higher ratio.

However assuming that the higher ratio of 1 person per 2.56 passengers is correct, then at peak 695 of
ST ey MMUTITE the 853 people in the arrivals hall modelled by ARRIVE-DEPART are
:;‘ - passengers. Observations of the arrivals hall indicate that these people

| typically walk through the arrivals hall directly to one of the exit doors on

to the kerb side. The time which these passengers are assumed to be

inside the arrivals concourse is 41 seconds (data supplied by DAA). This
time typically represents the time it takes for passengers to walk to exit the arrivals concourse.

If it is assumed that 1 passenger out of every 2.56 passengers (39%) stops to wait for friends and family,
this equates 271 passengers that wait in the arrivals hall and do not head straight for the exit during peak
times. The arrivals concourse area is being increased to 1191m? for summer 2007. Assuming that 100m?
of the arrivals concourse is effectively used as corridor space for passengers heading towards the exit
doors, this leaves a remaining 1091m? for dwelling passengers, meeters and greeters. Therefore the total

space per person equates to:

Total effective area / (Total Meet/Greet Population +39% of passengers)
=1091/ (170 +271)
=2.47m? /person

The IATA recommended space per person in the arrivals concourse is 1.7m?. The recommended space
per person is therefore met. Assuming linear growth at peak to meet the predicted 2010 forecasts, the
space per person is unlikely to fall below 2m?%/person. Given that the ratio of meeter/greeter is thought to
be generous, and that most of this population are likely to wait in other areas of the airport, the arrivals
concourse is not believed to be a constraint to capacity prior to 2010.

3.8 ConcLusION

A summary of the conclusions from the terminal modelling analysis is shown in Table 17. The table uses a
colour coding system to indicate whether facilities are under capacity (green), approaching capacity
(amber) or over capacity (red). The assessment has been based on determining the level of service
experienced at peak times times. It is important to remember that whilst level of service can be
quantified, it inevitably has a subjective component in that different stakeholders have different service
level expectations for their customers. With regards to circulation areas, the key is to ensure that in
addition to passenger comfort, queues and congestion do not get to the point where operational activities

are compromised.
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It is clear that the capacity enhancements proposed by DAA to check-in, security and immigration are
sufficient to provide processing capacity to meet demand up to 24.7mppa. Where feasible, it is
recommended that DAA bring forward plans for additional security channels as soon as possible, but in the
meantime active queue management to even out the flow between Security A and Security B should
maintain suitable service levels. Similarly at immigration, the Summer 2007 queue times predicted on Pier
A would be significantly reduced if an additional desk and Domestic bypass facility could be temporarily
introduced until the centralised system is operational. It is suggested that there is scope to provide the

additional channel rather than let passenger experience unsatisfactory queue times.

A number of localised passenger flow issues on the departures and arrivals concourse will require close
supervision and active management, but specific initiatives have been identified and are recommended for

further investigation which will reduce the level of localised congestion.

Taken as a whole, on balance it is concluded that the terminal can be managed to provide sufficient
capacity for up to 24.7mppa which should be sufficient to handle demand until T2 opens in 2009. It is
noted that the effect of schedules coordination is likely to be less significant in the terminal due the

distilling effect of the processes passengers pass through.

Table 17- Summary of Results

Below capacity At capacity _

Year 2006 2007 2008 2009
Passenger Throughput ( Millions per year) 20,411 21,653 22,563 23,613
Departures

Pre Check-in Concourse *!
Check-in

Post Check-in Concourse
Security A

Security B

Immigration A *2
Immigration B

Immigration C *°
Centralised Immigration

Baggage Reclaim
Arrivals Concourse

|Facility Decommissioned or not yet Operational | |

*! The opening of area 14 eases congestion and accommodates predicted future in