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Executive summary

This document, the DCO Transport Assessment Annex B — Strategic
Transport Modelling Report is Annex B of the Transport Assessment
(TA) (Doc Ref. 7.4), which forms part of the Development Consort Order
(DCO) application prepared on behalf of London Gatwick Airport (‘Gatwick’).
This provides the findings of the assessment process for the proposal to
make best use of Gatwick Airport’s existing runways (referred to within this
report as the “Project’). The Project proposes alterations to the existing
northern runway which, together with the lifting of the current restrictions on
its use, would enable dual runway operations. The Project includes the
development of a range of infrastructure and facilities which, with the
alterations to the northern runway, would enable the airport passenger and
aircraft operations to increase.

This report provides the detail around the suite of transport models that have
been used to develop a sustainable surface access strategy for the future of
the airport and help assess the impacts of the proposed development on the
surface transport network. The report provides a summary of the rationale
for the development of the transport models and technical detail on these
models.

Model development
The Gatwick Strategic Model, which is known as GHOST (Gatwick’s Holistic

Overview of Strategic Transport) was developed in order for Gatwick to
assess the impact of any potential future airport growth scenarios on the
transport network.

There are three core model components to the GHOST model which align to
the modelling structure outlined in TAG (Unit M1.1).

" The demand model — capable of reflecting changes in the distribution
and mode of non-airport demand and the mode of travel for airport
demand (employees and passengers).

" Assignment models — capable of establishing the likely routes taken
by airport and non-airport demand and producing costs for the
demand model.

= Simulation models — used for the detailed operational assessment of
key pieces of infrastructure at and adjacent to the airport.

GHOST is made up of:
" a highway assignment model in SATURN,;

= a separate rail and bus/coach assignment model in Emme;
] a variable demand model in Emme; and
= a Gatwick Mode Choice model, known as GSAM.

Transport Assessment
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GHOST has been developed using available model data including:

. the South East Regional Traffic Model (SERTM) provided by National
Highways;

. PLANET South provided by the Department for Transport (DfT);

= Crawley Local Transport Model (CLTM);

. London Highway Assignment Model (LoHAM) from Transport for
London (TfL); and

= a wealth of existing data sources including but not limited to traffic
count data from local authorities and WebTRIS, surveyed traffic count
data, journey time data, distribution data Green Book data, timetable
data, Gatwick employee survey data and Civil Aviation Authority
(CAA) data.

All the elements of the strategic transport model have been through
development, calibration and validation using the appropriate TAG guidance.
The model is deemed appropriate for assessment for the DCO and
associated impacts of the development at Gatwick and throughout the
review of the models to support the DCO application stakeholders have been
able to review and interrogate detailed statistics on the model.

Forecast methodology

The model has been developed to a June 2016 base year and considers the
following assessment years to analyse the peak construction and the
operation of the airport:

" 2018 — Forecast to support environmental modelling workstreams;

= 2029 — First Full Year of Operation;

= 2032 — Interim Assessment Year;

= 2038 — Interim Assessment Year, to support environmental modelling

workstreams; and
] 2047 — Ultimate Year.

In terms of background growth assumptions in accordance with TAG Unit
M4, an uncertainty log was developed for both demand (eg developments)
and supply (eg new transport infrastructure). The demand uncertainty log
was used as the basis for reviewing assumptions at a fine level of spatial
detail in the Area of Detailed Modelling (AoDM). National Trip End Model
(NTEM) assumptions were updated accordingly, and the most current local
plan assumptions were used as the basis for the growth trajectory in each
local authority district. These were further extrapolated beyond the relevant
local plan period adopting the assumptions in the NTEM.

The forecasts prepared by Gatwick for the Northern Runway and Baseline
Cases adopt a 'No Heathrow R3’ assumption, as providing a robust

assessment of local conditions. Therefore, the Core assessment cases for
the Northern Runway Project are as follows:

. Gatwick Future Baseline with no Heathrow Third Runway (R3); and
Gatwick Northern Runway or “With Project”, which assumes the NRP
opens in 2029 and Heathrow R3 does not come forward.

Growth in passengers, employees and cargo for both cases and all
assessment years were developed by ICF (Gatwick’s aviation forecasting
consultant) and used in the modelled scenarios. Additional growth in
servicing vehicles to/from the airport has been assumed alongside indirect
and catalytic job growth due to the NRP, which was provided by a third-party
consultant on behalf of Gatwick.

The strategic model includes measures around the Surface Access
Commitments (SACs) (ES Appendix 5.4.1: Surface Access Commitments
Doc Ref. 5.3), most notably increases in forecourt and parking charges and
investment in sustainable modes. In the Future baseline, the public transport
mode share for air passenger surface access is forecast to rise to 52%; and
in the With Project case (where further investments are made in public
transport and higher charges applied to car users) to 56% by 2047.

In terms of employees, the strategic model shows that a sustainable
transport mode share of around 55% by 2047 is achievable.

Even with increases in sustainable mode share, the modelling also assumes
proposed highway mitigation is in place in the ‘with Project’ scenarios in
2032, 2038, and 2047. Highway works are proposed as part of the Project to
both the South Terminal and North Terminal roundabouts, to improve
capacity and mitigate against significant effects, with additional improvement
works also proposed at the Longbridge Roundabout. The highway works are
also required to cater for background growth, which would have a negative
impact on airport operations without mitigation. Since the Preliminary
Environmental Information Report (PEIR), the final designs and details of the
improvement works have been the subject of refinement, with further road
traffic assessment and detailed engagement with highway authorities,
including National Highways.

Core scenario

Highway network performance summary

In the Future baseline, annual average public transport mode share for air
passenger surface access is forecast to rise to 52%; and in the With Project
case (where further investments are made in public transport and higher
charges applied to car users) to 56% by 2047. As improvements are made to
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local public transport, and Gatwick charges are applied to single-occupancy
commuter car parking (With Project case only), the car solo share is forecast
to drop to 50% in Future baseline and 45% With Project.

The impact of the Project compared to the Future baseline on the highway
network across five performance areas has been assessed by considering
the AADT, journey times, Volume to Capacity Ratios, and a Magnitude of
Impact metric.

From 2016 to 2047 there are forecast increases in traffic flows within the
Future baseline scenarios. Consequently, congestion and travel times
increase across the network, particularly on the Strategic Road Network
(SRN) as a consequence of the growth projected and in the absence of
further schemes introduced beyond those already committed in investment
plans.

The With Project scenario shows increases in flows on the M25 and M23
compared to the Future baseline. Despite this growth, the Project has
minimal impact on journey times across the network, but also results in a
reduction in some journey times on routes past the airport as a result of the
introduction of the highway mitigation which provides a step change in
capacity through the M23 Spur corridor.

All of these local impact areas are examined in further detail in local VISSIM
microsimulation modelling, which is reported in the TA.

Public transport network performance summary

From 2016 to 2047 there is an increase in the rail and bus/coach share, and
this is increased further With Project.

In the Future baseline, the rail related load factors increase such that there is
increased standing on the Brighton Mainline, and for longer than is observed
in the base. There is an increase in the amount of standing in the With
Project scenario, although this is not significant, and only from 2038 onwards
northbound in the AM period, and from 2032 in the southbound PM period.

There are around 5 more standers per carriage forecast in the With Project
case than in the baseline in the worst hour in the peak direction. The
standing forecast is well within the standing capacity of the trains. The
Thameslink Class 700 trains are designed for standing in the peak hours.
The demand forecast takes no account of the Covid pandemic and therefore
the volumes of background rail demand may be over-stated in all future
years.
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There is no material crowding forecast for the Arun Valley Line and the North
Downs Line.

Construction scenarios

Two scenarios have been modelled to assess the impact of construction at
two different phases of the development being delivered. These scenarios
reflect:

= the airfield and airport works; and
. the effect of the highway construction.

The airfield construction scenario adds 33 vehicles (HGVs and LGVs) in and
out an hour along the M23 Spur, and 150 construction worker vehicles in the
morning peak hour. These changes are small and no significant impacts are
shown by the model.

Highway construction has been modelled to represent the period of the
overall construction programme (which could be up to 8 months) when there
is greatest capacity constraint. The modelling includes North Terminal, South
Terminal and Longbridge Roundabout. This includes narrowing of lanes and
lane closures in the vicinity of the terminal roundabouts. The modelling
showed that the constraint on the highway network at both South and North
Terminal roundabouts leads to slightly lower numbers of trips using the key
routes in/out of the airport via the M25 and M23 corridors across the day.

Additionally, there are increases in AADT through Crawley where vehicles
that would normally use the Spur use alternate routes to avoid the
constraints on the Spur and terminal roundabouts which are causing
congestion/delays. However, the temporary impact on junction operation is
limited with the main affects being seen immediately adjacent to the airport.

Cumulative development scenarios
Three reasonably foreseeable developments (Horley Business Park,

Gatwick Green, and West of Ifield) have been tested separately from the
Core scenario modelling based on discussions with Local Authorities around
their uncertain status and given their location and scale.

The overall pattern of impact shown in the Core modelling is retained in
these scenarios although there are a small number of junctions in the vicinity
of the airport and at the M23 Junction 8/M25 Junction 7 showing impacts as
a consequence of the additional growth.

The three developments have no impact on air passenger mode shares, with
Rail having the highest mode share at 45%, as in the Core Modelling. There
is no change in mode share greater than 1.2 percentage points for each
mode, with a small reduction in car mode compared to the With Project
scenarios.

Conclusion
From a highway perspective, the SACs proposed, and the highway

mitigation measures included as part of the Project result in journey times
which are not notably affected between the Future baseline and With Project
scenarios, with minimal changes to end-to-end journey times.

There are some areas affected with impacts flagged through the Magnitude
of Impacts assessment, particularly near Gatwick. All of these local impact
areas are examined in further detail in local VISSIM microsimulation
modelling, which is reported in the TA. Locations further from the airport are
also further examined as part of the TA.

The airfield construction scenario adds a small number of construction
vehicles and construction worker vehicles during peak hours. These
changes, reflected in the highway model, give rise to no significant impacts.

Highway construction has been modelled to represent the period of the
greatest capacity restraint on the network from the overall construction
programme. The modelling shows that the constraint on the highway
network at both South and North Terminal roundabouts leads to slightly
lower numbers of trips using the key routes in/out of the airport via the M25
and M23 corridors across the day.

In terms of rail, the Project will increase the number of rail passengers but
based on the line loading, seated loading factor and standing capacity
assessments, no significant increase in crowding on rail services is expected
as a result of the Project.

Given the adaptability of bus and coach provision, it is not considered
necessary to model crowding on bus and coach services explicitly within the
modelling framework. However, the assessment includes service frequency
and quality as a measure of public transport amenity. The bus and coach
assessment indicates that additional peak period services or network
changes include consideration of new or revised routes, provides for
increased patronage by both employees on local bus services and air
passengers on coaches. Increased service frequencies provide improved
amenity for non-airport users also, benefitting both local communities and
businesses by improving connectivity.

Page 2



1.2

1.2.1

1.2.2

1.2.3

124

Introduction

Background

This document, the Strategic Transport Modelling Report, is
Annex B of the TA, which forms part of the DCO application
prepared on behalf of London Gatwick Airport (‘Gatwick’). This
provides the findings of the assessment process for the proposal
to make best use of Gatwick Airport’s existing runways (referred
to within this report as ‘the Project’). The Project proposes
alterations to the existing northern runway which, together with
the lifting of the current restrictions on its use, would enable dual
runway operations. The Project includes the development of a
range of infrastructure and facilities which, with the alterations to
the northern runway, would enable the airport passenger and
aircraft operations to increase. Further details regarding the
components of the Project can be found in the Section 7 of this
report.

Purpose

This report sets out the development of the model used to enable
forecast transport modelling to be undertaken to understand the
effects on the transport system from the change in activity at
Gatwick.

Gatwick developed a suite of transport models to help shape a
sustainable surface access strategy for the future of the airport.
The models enable different travel policies at the airport to be
assessed to help reduce the impact of increased Air Traffic
Movements (ATMs) on the surface transport network.

The models were developed and refined to support Gatwick’s
NRP and enable the assessment of environmental effects in line
with national guidance set out in the IEMA (Institute of
Environmental Management and Assessment) Environmental
Impact Assessment (EIA) guidance and in the Department for
Transport’s (DfT) Transport Analysis Guidance (TAG).

This Strategic Transport Modelling Report sets out the rationale
for the development of the transport models, key sources of data,
and the calibration performance of the model. The forecasting
information covers the key assumptions and provides an
assessment of the potential effects of the scenarios set out
above. This report does not cover forecasting using the VISSIM
microsimulation model, which also forms part of the Gatwick
model suite. The Transport Assessment Annex C — VISSIM
Forecasting Report (Doc Ref. 7.4) is provided.

Transport Assessment
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1.3

1.3.1

132

1.3.3

1.4

1.4.1

Stakeholder engagement

Throughout the development of the transport models, technical
aspects have been discussed with the relevant stakeholders,
including the DfT, National Highways (NH), Surrey County
Council (SCC), West Sussex County Council (WSCC), Network
Rail (NR) and TfL. This has involved the sharing of model
development technical notes and data collection/validation
reports for the base year models.

Outputs and findings from the forecast transport modelling have
also been shared and discussed with these parties in detail.
Summary data and information shared with the relevant district
councils and stakeholders engaged through the Transport
Working Group (TWG) which is described in more detail in the
TA.

The content presented in this report has been shared and
discussed with stakeholders through a number of workshops prior
to the DCO submission. Stakeholder engagement meetings are
recorded in Section 12.3 of the Environmental Statement (ES)
(Doc Ref. 5.1)

Structure of report

This report is set out as follows:

=  Section 2 provides an outline of the modelling framework,
the range of interventions to be tested and the requirements
for the models developed.

= Section 3 sets out the key features of the models, this covers
the general architecture of the models developed, the
coverage, time periods and segmentation.

= Section 4 lists out the types of data that were collected and
collated on behalf of developing the models.

=  Section 5 describes the model development approach.

= Section 6 describes the forecasting methodology, approach
to the outputs (such as those of the environmental
assessment), and assessment of effects approach.

= Section 7 sets out the specific Northern Runway proposals in
the context of the strategic model assumptions.

=  Section 8 describes the scenarios being modelled.

= Section 9 describes the development of the Uncertainty Log.

=  Section 10 describes the reference case forecast results and
analysis.

= Section 11 describes the potential network (both Highway
and public transport) performance in the Core Scenario -
Future baseline.

Section 12 describes the potential network (both Highway
and public transport) performance in the Core Scenario —
With Project.

Section 13 evaluates the construction scenarios including
airfield construction activity and the construction of the
highway mitigation.

Section 14 describes the potential network (both Highway
and public transport) performance in the Cumulative
Development scenarios.

Section 15 provides an overall summary and conclusion of
the forecast work undertaken.
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2.1

2.11

2.2

221

Modelling framework and assessment
requirements

Model uses

The Gatwick Strategic Model, known as GHOST was developed
in order for Gatwick to assess the impact of any potential future
airport growth scenarios on the transport network. It allows
Gatwick to understand the impacts of changes in transport
system capacity or performance on airport accessibility and the
modes of transport used by passengers and employees.

The GHOST model was designed to specifically test proposals

that include:

= growth in passenger numbers;

=  change in flight schedules (such as the mixture of long haul
and short haul flights, change in arrival and departure
profiles and aircraft size) affecting passenger numbers and
demographics;

= growth in staff numbers;

=  changes to surface transport access and behaviour;

= responses to changes in travel cost over time; and

= surface access designs.

Additionally, the model is capable of including the potential

impacts of:

= Committed proposals for upgrades to the wider transport
system (eg highway junction improvements, rail service
upgrades, bus frequency changes).

=  Committed development proposals with the local area
covering housing, employment or mixed-use development
sites.

=  The model is capable of providing traffic forecasts and
network speed impacts that are required for environmental
assessments covering noise and air quality.

Interventions to be tested

The previous work undertaken for the Gatwick Second Runway
proposals, in response to the Airports Commission, identified a
range of potential transport schemes that could be required to
support growth at Gatwick. The strategic model was developed in
order to be able to assess the impact of these interventions.
These included:

= highway widening;

= junction improvements, including grade separation;

=  signal timings/controller change;

= changes to rail and bus/coach services;
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2.3

2.31

2.3.2

= public transport service frequency changes and speed
changes;

= parking regime changes; and

= pricing/fare changes (including access charges and car
parking).

Key requirements

The core requirement of the GHOST model is a capability to
assess the transport network affected by Gatwick in order to
assess the impact of future changes at the airport.

Considering the specifics of potential changes at the airport and

the transport system serving it, the following requirements were

used as the basis for developing the model:

= multi-modal capability with highway, public transport (rail
and bus/coach) modes represented;

=  time periods that take account of peaks at Gatwick and
peaks on the surrounding road and rail networks, which in
some cases may differ;

=  separate segmentation for airport passengers and
employees in order to be able to update passengers and
employee numbers, their distribution, and represent the
different perceptions of mode choice for each group;

= inclusion of goods traffic movements consistent with airport
operations, services and airborne cargo demand;

=  the highway model includes detailed junction modelling
covering a suitable area, and takes account of flow
metering and blocking back effects to accurately reflect
delays and potential upstream effects;

= demand modelling functionality to represent the potential
behavioural responses to changes in travel costs, such as
changes in trip distribution and mode, for non-airport users;

=  sufficient detail at the airport is included to be able to
provide inputs into local more detailed simulations models
that model the detailed operation of key pieces of
infrastructure (eg capable of assessing detailed highway
junction performance, or the operation of Gatwick Airport
Station); and

= inclusion of sufficient spatial detail and accuracy to facilitate
environmental assessments for noise and air quality. Figure
1 shows the environmentally sensitive areas in the local area
highlighting the potential relevance of model detail in these
areas.

Figure 1: Environmentally sensitive areas near to Gatwick
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3.1

3.1.1

Key features of models

Overall modelling architecture

Figure 2 outlines the overall modelling structure that the GHOST

Model follows. This aligns with the approach in TAG (Unit M1.1).

It outlines three core model components:

=  The demand model — capable of reflecting changes in the
distribution and mode of non-airport demand and the mode
of travel for airport demand (employees and passengers).

= Assignment models — capable of establishing the likely
routes taken by airport and non-airport demand and
producing costs for the demand model.

= Simulation models — used for the detailed operational
assessment of key pieces of infrastructure at and adjacent to
the airport.

The demand model consists of two main components, a non-
airport demand model capable of forecasting how background
travel on the system will behave in response to future travel costs
changes (eg increasing congestion), and an airport demand
model structured to consider the different travel characteristics of
both passengers and employees. The demand models take as
inputs the forecast changes in travel demand for both background
growth and growth at the airport. They forecast, based on the
change in travel costs relative to the base models, how travellers
may change their behaviour. These behavioural responses
include change in destinations (ie choosing to travel to different
shops from the base year) or modes (eg switching from car to
public transport).

For the airport demand model, specific consideration is given to
the different modes of access used by passengers and
employees and specifically the key influences on their decision
making, including parking costs, forecourt charges, location of
parking and the availability and quality of public transport
services. The development of the demand models is covered in
a technical note provided at Appendix A.

There are three assignment models covering the road network,
rail network and the bus and coach network serving the airport.
These provide the basis for determining the routes that travellers
are likely to take in the network and provide the costs that are
used in the demand models.

The road network model was derived from National Highway’s
SERTM, Crawley Transport Model (CRTM) and TfLs LoHAM.
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3.2

3.2.1

3.2.2

The rail model was derived from DfTs PLANET South model
which includes the London rail and tube network ensuring there
that London connections are considered.

The bus and coach network model was developed by Gatwick
from timetable data reflecting the services and wider connections
linking the airport to the local area and urban centres across the
country.

Source model overview: Use of existing models

The main objective of the model development is to create a suite
of models that covers the requirements listed in Chapter 2.

A number of pre-existing models have provided useful source

Figure 2: Model architecture

data to support the development of the GHOST model. The

3.2.3

3.24

approach was therefore to make best use of existing model
components, along with the incorporation of relevant data, to
ensure the approach aligns with guidance within the DfTs TAG.
The key source models are summarised below.

Other models such as SCCs transport model were considered
but on review were not considered appropriate for developing a
model of the Gatwick area due to incompatibility of software.

South East Regional Traffic Model (SERTM), Version 1, DF3

National Highways (then Highways England) commissioned the
development of five regional transport models in 2015, one of
which covers the South East region. The South East model
covers the South East England region which includes Gatwick
and the surrounding
area with a modelled
base year of March 2015.
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3.2.5

3.2.6

3.2.7

3.2.8

3.29

3.2.10

3.2.11

These regional models were developed in order to assist in the
assessment of Road Investment Strategy (RIS) schemes. The
nature of the regional model means that there is no single
geographic area of focus, and therefore to use the model for a
local study, local area updates and recalibration/validation was
required.

Key features of SERTM are:

=  base year of March 2015;

= average hour model for the AM, IP and PM periods;

= 2,306 zones based on individual and aggregated MSOAs
(Middle layer Super Output Areas); and

= large urban areas have been coded as “fixed speed” which
includes London, Crawley and Horsham.

London Highway Assignment Model (LoHAM) Version P4

The LoHAM is owned by TfL. London is the area of focus with
detailed simulation network inside the M25. At the time of
developing the GHOST model TfL were creating an updated
model with a base year of November 2016 which wasn’t yet
complete, with only the initial networks available for use during
the development stage.

The Highway Assignment Model (HAM) is fed by TfLs demand
model, known as the London Transportation Studies (LTS)
model, with a separate public transport model, Railplan, used to
assess the public transport network.

Crawley Local Transport Model (CLTM)

The CLTM is owned by WSCC. The model focuses its area of

detailed modelling on the town of Crawley with some extension of

the simulation network coding to the north to account for trips
between Crawley and both Gatwick and Horley. The model has a
base year of November 2015.

The SATURN highway assignment model is supported by a
spreadsheet-based trip-end and mode choice model in order to
assess mode share in terms of public transport and active
modes. This methodology means that other demand responses
such as time period choice are not considered.

PLANET South (PS)

PLANET South (PS) is an AM peak rail model covering the south
of England with a base year of 2011. PS is a member of the
PLANET group of models, owned by the DfT. It is focussed on
national rail (Train Operating Companies (TOCs)); but London
Underground, Docklands Light Rail (DLR) and Croydon Tramlink
services are also included to provide London access and cross
London connectivity for rail trips.
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3.3
3.3.1

3.3.2

3.3.3

3.34

3.3.5

3.3.6

3.3.7

3.3.8

Model platform

This section outlines the different software components that have
been adopted to make best use of the available models in the
development of the GHOST model.

Highway Assignment Model (HAM)

The South East region and the area around Gatwick in particular
experience congestion during the peak periods. This, along with
the network detail needed to assess widening and junction
improvements requires a model platform that can assess these
types of interventions.

The HAM was developed in the SATURN software, which is the
most appropriate software for strategic highway modelling and is

the software used by all of the source highway models. SATURN

allows flow metering and blocking back to be modelled as well as
achieving good convergence over large areas where detailed
simulation is required for all junction types.

Public transport assignment model

Emme was used for the public transport models. Emme is a well-
established and reliable software for public transport assignment,
including modelling impacts of in-vehicle crowding on passenger
route choice. Both TfL and DfT have their principal rail models in
Emme software (Railplan and PS respectively) and its strengths
and limitations are well understood.

Variable Demand Model (for non-airport movements)

The highway and public transport parts of the model are linked
through a TAG aligned VDM. Two options were considered:
adapting the SERTM VDM which is coded in DfT software
DIADEM,; or developing an equivalent VDM in Emme scripting
software for a more bespoke application.

Following a review, it was determined that an Emme option was
preferred to allow for an improved interface between all
component model parts, allowing for greater control over
methodology and quality control.

Airport Demand Models

For consistency with other parts of the model and for efficiency
(fast matrix calculations) the airport demand models were
implemented in the Emme software.

The Gatwick Surface Access Models (GSAM) are mode choice
models for travel to/from Gatwick. GSAM is a key component of
the strategic model; its role is to forecast how the mode choices
of air passengers and airport employees change as transport
supply (times and costs) change. It is comprised of two parts:

3.4

3.4.1

3.4.2

343

3.4.4

= an Air passenger model called GapSAM (Gatwick air
passenger Surface Access Model); and

= an employee access model called GemSAM (Gatwick
employee Surface Access Model).

Model coverage and network structure

Highway model coverage

SERTM was used as a basis for assessing the extent of the
modelled area which is shown in Figure 3. The AoDM extends to
the A27 in the south and Croydon in the North. The extent of the
AoDM was determined through analysis of scale of the potential
Affected Road Network (ARN) using SERTM by uplifting airport
demand and reassigning to the base network to identify the ARN
following the quantification method outlined in DMRB.

The Fully Modelled Area (FMA) includes the entire M25 and road
network in London, however it should be noted that outside of the
AoDM London is coded as a fixed speed network.

Public transport model coverage

The extent of the public transport models for both rail and local
bus and coach are shown in Figure 4, Figure 5 and Figure 6
respectively. The rail model covers all national rail demand,
stations and services in southeast England, while the bus/coach
model covers demand for travel to and from Gatwick only.

It was deemed advantageous that the rail model should include
rail demand for all London corridors given that travel to Gatwick
for many movements requires cross-London travel. Therefore, full
coverage of PS has been included. This covers a far wider area,
including origins that have become directly linked to Gatwick by
Thameslink in recent years, such as Stevenage, Peterborough
and Cambridge.
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3.4.5

3.4.6

3.4.7

3.4.8

3.4.9

The bus/coach model includes all local bus services that operate
to, from or within the Crawley, Horley and Gatwick area. These
are operated mainly by Metrobus plus a few by Southdown. The
services include those that do not serve Gatwick such as Route
11 (Maidenbower) and 23 (Worthing) from which a transfer at
Crawley bus station would be required to reach Gatwick.

The bus/coach model also includes all coach services operated
by Megabus and National Express nationwide, plus other coach
operators operating services at Gatwick.

Zoning System

Model zoning is an important part of the transport models as it
dictates the areas that generate demand for travel and how they
load onto the transport networks. The zoning structure used in
the modelling differs between the highway and public transport
models to respect the relevant detail in each and ensure the
loading of demand on the networks is appropriate.

The GHOST Highway Assignment Model (HAM) base year zone
system has 1,423 zones (referred to as the GHOST Zoning
System). 1,105 of these are internal zones representing the Fully
Modelled Area (FMA) and 30 are blank for forecasting. The rest
of the zones are external zones, which represent the entire UK.
The system has been developed based on SERTM zone system,
which has 2,306 zones based on individual and aggregated
MSOAs (Middle layer Support Output Areas). Gatwick itself has
10 zones in GHOST representing the different access points to
the onsite airport locations. Additionally, 30 point zones have
been added to represent off-site areas such as car parks and
hotels that have a Gatwick trip-end. This same zone system is
used for the bus model.

The demand model uses the GHOST zoning system. Base
demand and skim inputs from rail (PS zoned) model are
converted from PS to GHOST zoning system before use in the
demand model.
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Figure 3: GHOST HAM coverage and areas
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Figure 4: Rail network extent Figure 5: Local bus network
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Figure 6: Coach network (interpeak)

Coach services to Gatwick are
shown in red
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3.5

3.5.1

3.5.2

3.5.3

3.5.4

3.6

3.6.1

3.6.2

Model base year

An extensive data collection exercise was undertaken by Gatwick
in 2016 including traffic count data, mobile phone data, and an
employee travel survey.

This also corresponds with typical road conditions prior to the
M23 Smart Motorway programme, which started in 2018 and
completed in September 2020, and the subsequent Covid
pandemic. The M23 Smart Motorway programme resulted in
roadworks and associated speed limit restrictions on the major
strategic route to the airport.

From 2016 through to 2018 there was disruption (reduced and re-
routed services, cancellations, short formed services) on the
Southern rail network including Brighton Main Line due to
reconstruction of London Bridge station and Thameslink
Programme, followed by timetable disruption and industrial
action. Analysis of growth rates showed that during this period
there was lower than normal growth (or even contraction) and
unreliable counts. Following discussion with train operator Govia
Thameslink Railway (GTR) it was determined that 2016 demand
would be estimated by interpolating between counts taken before
and after the disruption. The resulting underlying growth rates
were checked against other areas, that were not affected, and
found to be similar.

Taking all the above into account, 2016 was therefore determined
to be the most appropriate base year for the strategic model as it
would replicate more normal conditions alongside the appropriate
count datasets.

Time periods and seasonality

The interaction of airport and non-airport travel demand is
complex in part driven by the seasonal variations in travel
demand. The airport peak season occurs during the August
period, and this corresponds to lower levels of commuting
demand particularly on the rail and local road networks (between
2% and 6% lower than June). For the assessments supporting
the PEIR, the modelling used June weekday non-airport demand
and overlayed with airport busy day August demand. Although
this was a robust case, it produced an unrealistic scenario, as
high levels of commuting and peak season airport conditions do
not tend to occur at the same time.

For the assessments contained in this chapter, to reflect a more
reasonable scenario, June average weekday conditions for non-
airport demand have been overlayed with a peak weekday in
June airport demand. This represents the robust conditions
anticipated during non-school holiday periods of the year with
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3.6.3

3.6.4

3.6.5

3.6.6

daily airport demand representing 93% of weekday conditions
that may occur. Comparing the busy August day in PEIR with the
revised June assumption, the June busiest peak weekday is
3.5% lower than the August busy day. As the air traffic forecasts
assume more ‘busy’ days in the future, the difference between
the June peak day and August peak day reduces in future years
to between 1% and 2%. On this basis, the revised approach is
considered more appropriate and provides a reasonable robust
case for the purposes of the assessments for the Project.

In addition to analysing the seasonality profiles, road traffic count
sites on both the strategic and local road network were analysed
to understand the peak flows on the highway network. The
analysis concluded that in the morning peak period there were
distinct peak hours on the SRN and local road networks, in order
to assess the peak impact upon the network two separate hours
therefore needed to be modelled. In the evening peak period,
SRN and local road network profiles are similar and therefore an
average hour is most representative of typical conditions.

Therefore, the time period definitions for the HAM are:

=  AM Peak Hour 1 (AM1) — representing the peak in flows on
the SRN network between 07:00 — 08:00;

=  AM Peak Hour 2 (AM2) — representing the peak in vehicles
on the local road network between 08:00 — 09:00;

= Inter Peak Average Hour (IP) — representing an average
hour flow between 09:00 — 16:00;

=  PM Average Hour (PM) — representing an average hour flow
between 16:00 — 18:00; and

=  Off Peak Average Hour (OP) — representing an average hour
flow between 18:00 — 07:00.

It should be noted that the VDM has the same periods as the
HAM except that periods AM1 and AM2 were combined into a
single AM Peak period. However, the public transport models and
GSAM have the following time periods:

=  AM Peak — representing the period 07:00-09:00;

= Interpeak — representing the period 09:00-16:00;

=  PM Peak- representing the period 16:00-18:00;

= Off Peak 1 — representing the period 18:00-24:00;

= Off Peak 2 — representing the period 00:00-04:00; and

= Off Peak 3 — representing the period 04:00-07:00.

The three off peak periods have been selected to reflect the three
very different levels of service to/from Gatwick in the off-peak:
during Off Peak 1 (evening) there is good level of service and
high public transport mode share; in Off Peak 2 (night) there is
little demand and most rail and bus lines have no service; and Off
Peak 3 (early morning) when a reduced service operates and
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3.7

3.7.1

3.7.2

3.7.3

3.74

3.8

3.8.1

there is low public transport mode share but significant airport
demand.

Segmentation

The following level of segmentation has been applied in the
highway assignment model:

= car—employers’ business;

= car—commute;

= car— other;

= car — Gatwick employees;

= car — Gatwick passengers;

=  Light goods vehicles (LGVs); and

=  Heavy goods vehicles (HGVSs).

In the VDM the segments are:

=  home-based work (commute);

= home-based employers business;

= non-home-based employers business;
= home-based other;

= non-home-based other;

= LGV (fixed); and

= HGV (fixed).

The rail assignment has been segmented by purpose as in the
existing PS model: business, commute and leisure; and the
bus/coach assignment will only include assignment of airport
passengers and employees.

The airport passenger and employee mode choice models have
adopted a segmentation that is appropriate to airport passengers
and employees. For air passengers the segmentation has the
same categories used in several existing SE England airport
choice models: UK-resident business, UK-resident leisure, UK-
non-resident business, UK-non-resident leisure.

PCU values

The PCU values used for GHOST model are the same as those
used for the RTM models. As Table 1 shows, a value of 2.5 was
used for heavy vehicles in the assignment.

Table 1: PCU values by vehicle type

Car LGV HGV

PCU Value 1.0 1.0 2.5

3.9

3.9.1

3.9.2

3.9.3

3.94

3.9.5

3.9.6

Assignment methodology

Highway assignment

The assignment procedure used for the highway model is an

interaction between an equilibrium assignment and a junction

delay calculation, distributing demand according to Wardrop’s

first principle of traffic equilibrium:

“Under equilibrium conditions traffic arranges itself in congested
networks in such a way that no individual trip makers can
reduce his path costs by switching routes”

This is implemented in SATURN based on the Frank-Wolfe
Algorithm, which employs an iterative process. The process is
based on successive ‘All or Nothing’ iterations, which are
combined to minimise an ‘Objective Function’. The travel costs
are recalculated after each iteration and compared to those from
the previous iteration. The process is terminated once successive
iteration costs have not changed significantly. The process
enables multi-routeing between any origin-destination pair.

The AM models both utilise the PASSQ function in SATURN.

This is a mechanism to pass queues over from a previous time

period, and GONZO is a factor applied to a matrix for this

assignment.

=  the AM1 has a PASSQ assignment to represent the period
06:00 — 07:00 with a GONZO factor of 1 (ie full demand from
07:00 - 08:00); and

= the AM2 model uses the AM1 assignment as its PASSQ.

Public transport assignment

The public transport assignment is undertaken using the
assignment algorithm of the Emme software and in the case of
rail, the crowding functions of PS. Separate assignments are
undertaken for rail (national rail, London Underground, DLR and
Croydon Tramlink) and bus (local bus and scheduled coach).
Trips that use both (eg local bus then rail) are treated as rail trips.

Routing through the network depends on the items included in
the generalised cost function, which are as follows:

= Access time to bus stop/rail station;

= waiting time at the bus stop/rail station;

= in-vehicle time;

=  boarding/transfer penalty;

= interchange walking time;

=  crowding penalties (peak periods only; rail only); and

= egress time from final bus stop/rail station to destination.

This is a standard approach for modelling public transport except
in the one respect that we include modelling of crowding in the
peak rail assignments using the methodology inherited from the
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3.9.7

3.10

3.10.1

3.10.2

3.10.3

3.10.4

PS model. This is appropriate to modelling rail route choice and
generalised costs in peak times in the London area.

Fares do not influence the assignment routing but are included in
generalised costs for the variable demand and airport mode
choice models.

Generalised cost formulation and parameter values

The generalised costs in the HAM include both the monetary (ie
fuel cost and vehicle operating cost) and non-monetary (ie
travelling time) costs of a journey. Parameters are input for
individual user classes. Monetary values are input to SATURN as
pence per kilometre (PPK) and non-monetary are input as pence
per minute (PPM).

These costs interact to affect route choice. If time is highly valued
and distance is not valued at all, the quickest journey will be
chosen, no matter how long the distance. Similarly, if distance is
highly valued and time not at all, the shortest distance will be
chosen.

Generalised cost values are calculated based on the vehicle

operating costs, values of time and user class splits as outlined

within the TAG November 2021 databook 1.17. Vehicle

operating costs are calculated as follows:

=  Values are calculated using the equations (paras 5.1.4 and
5.1.10) in TAG Unit A1.3 for both fuel and non fuel (eg
maintenance) operating costs.

= Each equation using parameters from the TAG databook
along with an average speed for the network in question.

= Average network speeds are calculated from RTF18 values
for the south east of England by time period.

= As per the guidance in Unit A1.3, for non work purposes,
non-fuel vehicle operating costs are excluded hence for car
commuting and car other purposes the values are lower than
for car business.

=  Values for airport employees were considered equivalent to
car commuting values.

= Values for airport passengers were a weighted combination
of business and leisure values based on the overall split of
air passengers.

Value of travel time are calculated as follows:

= Value of time (VoT) for working and non working time,
vehicle occupancies and extent of working/non working time,
escalation in values over time taken from the TAG databook.

1

www.gov.uk/government/organisations/department-for-transport/series/road-traffic-statistics
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3.10.5

= Ratio of OGV1:0GV2 set at 39:61 based on table TRA3105
in DfTs road traffic statistics1 using data for the ‘south east’
region.

= Multiplier of 2.3 applied to HGV VoT to reflect the
attractiveness of motorways and trunk roads was
incorporated - this was also adopted in SERTM.

=  The value of time for air passengers was taken from that
estimated from the Gatwick Surface Access Model (GSAM).
Values for business and leisure air travellers have been
combined based on observed proportions in 2016 (ie 14% of
passengers are business travellers) to estimate a value for
this user class.

The resultant values adopted in the GHOST model are listed in
Table 2 and Table 3.

Table 2: Vehicle operating cost assumptions - Pence per
Kilometre (2010 prices, 2016 values)

AM IP PM
Car Business 11.99 11.76 12.04
Car Commuting 5.65 5.56 5.67
Car Other 5.65 5.56 5.67
LGV 13.17 13.09 13.19
HGV 39.12 38.17 39.34
Gatwick Employees = 5.65 5.56 5.67
Gatwick Air Pax 6.54 6.43 6.56

Table 3: Value of time assumption - pence per minute (2010
prices, 2016 values)

AM IP PM
Car Business 30.11 30.85 30.54
Car Commuting 20.19 20.52 20.26
Car Other 13.93 14.84 14.59
LGV 21.82 21.82 21.82
HGV 49.98 49.98 49.98
Gatwick Employees = 20.19 20.52 20.26
Gatwick Air Pax 35.76 35.76 35.76
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4 Data

411 Data used to develop, calibrate and validate a traffic model can
come from a variety of sources. A key component of developing
the model is establishing the extent of existing available data
across the study area that can be used to develop the model. For
the development of the GHOST HAM an extensive data collection
exercise was undertaken to aid the development of the model
and assist in calibration/validation.

41.2 This section focuses on both the data that have been used to
calibrate and validate the model and the data used to develop the
network and matrix by outlining the different sources and
processing methods. Note, independent validation data are a
subset of the main dataset that has not been used for developing
the model.

Highway related data

41.3 To support the development of the highway model, data was
required to capture the configuration of junctions and their
characteristics (eg signal timings), the observed journey times
and delays on the network, as well as traffic volumes and the
classes of vehicles using the network. All data received was
reviewed and processed to develop a consistent dataset to
represent June 2016 conditions. A series of seasonality
adjustments was used to ensure any secondary data not

occurring during June 2016 was adjusted accordingly.

41.4 As outlined in Section 3.2, existing HAMs were used to inform the
development of the highway component of the GHOST model.
These sources include:

=  SERTM, owned by National Highways;

=  LoHAM, owned by TfL; and

= CLTM, owned by WSCC.

415 The application of these models is described in more detail in

Section 5.

4.2 Traffic count data

421 For the development of the Gatwick Highway Assignment Model
(HAM) an extensive primary data collection exercise was
undertaken in 2016 to aid the development a model in the local
area and assist in the calibration and validation exercise.
Additional count data was collected in summer 2019. A variety of
secondary data sources were identified from local highway
authorities, including SCC, WSCC, ESCC and TfL. The data
collected was used to provide information on either traffic
volumes or journey times.
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422

423

424

4.25

4.2.6

4.2.7

4.2.8

National Highways have an extensive set of permanent
monitoring sites across the Strategic Road Network (SRN)
available via their WebTRIS platform. These measure the
volume of traffic on the network and provide continuous output.
This was used to support the derivation of robust seasonality
profiles and average hourly volumes at specific sites covering the
A27, A23, M25 and M23. Volumetric data available via DfT for
minor and major roads was also considered for this purpose.

4.2.9

4.2.10

In total there are 663 calibration counts and 119 validation
counts, highlighting that 15.2% of the count data used are
independent data for validation purposes. Figure 7 shows the
count data by source, including:

4.2.11

= WebTRIS;

= CLTM;

= TfL;

=  SCC data;

=  WSCC data;

= ESCC data; and
= primary data collection.

Screenlines and cordons

The traffic count data outlined have been used in the
development of cordons and screenlines for model calibration
and validation.

These are categorised as follows:

= screenlines between urban areas to help capture inter urban
traffic movements, and

= cordons around urban areas to help ensure that traffic
inbound and outbound from these locations is accurately
captured.

The alignment of these screenlines were identified based on
available traffic count data from the datasets described above.
Primarily these were based on where good volumetric data was
available either from permanent monitoring sites administered by
local authorities/WebTRIS and count locations from the data
collection undertaken in June 2016.

The location of the model screenlines and count data are shown
in Figure 8. In addition to the screenlines, Ad hoc count data have
also been identified to aid model calibration and validation. These
are shown in Figure 9.

The screenlines have been categorised as primary, secondary or
tertiary depending on how close to Gatwick they are and the
significance to scheme assessment. Following engagement with
stakeholders a tiered approach to TAG criteria was adopted,
reflecting the reality that those screenlines further away from

Gatwick will have less relevance to the assessment of the
proposals at Gatwick.

The split of calibration and validation screenlines is shown in
Figure 11. In total 44 screenlines have been used in calibration
and 10 screenlines in validation.

The split of calibration and validation counts is also shown in
Figure 11, in total 15.2% of the counts used to develop the model
have been used for validation. Within the primary and secondary
counts the proportion used for validation is 20%.

The screenlines further away from Gatwick have been set to
calibration to ensure overall traffic volumes are controlled and
form a box around the study area. The validation screenlines cut
across key areas of interest such as the Ashdown Forest and
South Downs National Park. The calibration cordons control
movements into the towns in which the validation screenlines and
counts act as a check on traffic volumes across key movements
such as North-South and East-West. The definition of the
screenlines was a product of consultation with stakeholders
through the model calibration and validation stages.
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Our northern runway: making best use of Gatwick

Figure 7: Count data by source
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Our northern runway: making best use of Gatwick

Figure 8: Screenline locations
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Figure 9: Location of ad hoc counts
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Figure 10: Primary, secondary, and tertiary screenlines
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Figure 11: Calibration and validation classification
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4.3 Journey time data 4.3.3 The journey time data have been processed for June 2016 only
to reflect the month being modelled. For each segment of interest 435
4.3.1 Historical journey time data were sourced from INRIX. This data a threshold of the PctScore30 has been defined to capture a e
represents an estimated road speed at different times of day minimum of 10 observations for each segment. The average
based on real time GPS feeds from vehicle navigation systems PctScore30 for all links in all time periods to get a minimum of 10
and in vehicle security systems. These feeds are processed to records is 90.9% which indicates almost all travel time data are
form estimates of vehicle speeds on individual sections of road based directly upon observed values for June 2016.
(or road links). Data were obtained for the period 1st April 2016 to 4.3.4 For segments where there is insufficient or missing data, speeds
30th June 2016. , ,
have been calculated based on the speed of adjacent links or
43.2 Table 4 lists the attributes available in the dataset provided and historical averages. This applies primarily to a short section of
includes an estimated travel speed for each hour for each link route 7 where a new link road was built around the time of the 436

within the data capture period. In addition, the data supplied
includes historic datasets used to enabled a review of real time
GPS observations and infill time slices where actual data are not

available.

data. Bank holidays, school holidays and weekends were filtered
out of the data to represent a weekday average travel time for
each hour within the modelled periods.

Table 4: Journey time dataset specification

Parameter Description

Date Time Date/Time of speed record (local time)

Segment ID INRIX XD segment ID (which can be linked to the metadata file)

UTC Date Time Date/Time of speed record (UTC) 437
Speed(km/hour) Published speed (kph)

Hist Av Speed(km/hour)

Ref Speed(km/hour)
Travel Time(Minutes)

CValue
Pct Score30

Pct Score20

Pct Score10

Transport Assessment

The historical average speed (kph) — what we would typically expect to see on that segment at that time
on that day type

A ‘reference’ speed (kph) — The speed that a vehicle would be expected to travel along this segment
during uncongested times.

Travel Time (Minutes)

A value to indicate how much the speed value differs from (A) the historic average speed and (B) the
speeds recently published on the segment.

This is set to 100 if the published speed was based on real time GPS data (0 otherwise).

This is set to 100 if the published speed was the historic average (0 otherwise) —this is done when there is
insufficient real time data to generate a real time speed

This is set to 100 if the published speed was the reference speed — this is done when there is not enough
data for a real time value and have observed enough historic data to create an historic average (this may
happen for new sections of roads or in some overnight time bins on small roads)

Annex B: Strategic Transport Modelling Report

Selected travel time routes

Journey time routes were chosen to represent the SRN within the
modelled area. All motorways, trunk roads and A roads were
considered to form part of the network of routes adopted, as well
as the major local routes in the vicinity of Gatwick, and routes
through Crawley and Horley. The correspondence between the
modelled network and the INRIX links was considered to
determine the start and end points of each route, to ensure a
good comparison of distance and speed between the observed
and modelled values.

A total of 21 two-directional routes were created, which were
further split into partial routes, with the aim for each sub-route to
be between 3km-15km in length and less than 40-minutes travel
time, as specified in TAG Unit M3.1. A total of 94 partial routes
were created. In some cases, the partial routes exceed the
recommended 15km, where appropriate route splitting points
were not available, or where there was limited correspondence
between the INRIX link geometry and the SATURN highway
network. This related to partial routes on the M25 where sections
are generally long.

Details of the 21 routes are shown in Table 5 and in Figure 12 for
the Crawley area and Figure 13 for the full AoDM. The number of
partial routes created for each route is listed.
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Table 5: Details of journey time routes

Route Name Direction Distance (km) Number of partial routes Route Name Direction Distance (km) Number of partial routes
A EB Crawley: Southgate Avenue A NB
:J5— . . 3.70 1
M25: J5 - J10 B: WB 44.94 4 - Northgate Avenue B: SB
A EB Crawley: Horsham Road — A:EB
. . . : 9.32 1
A25: Gomshall - A21 B: WB 44.07 3 Copthorne Way B: WB
A: EB Crawley: Brighton Roadto ~ A:NB
. R . . 11.3 2
A264: A23 - A24 B WEB 1047 1 Horley B: SB
A:NB Figure 12: Journey time routes at Gatwick and Crawle
A24: A264 - M25 J9 _ 28.22 3 g y y
B: SB
A-NB 31.15 3
A24: A27 - A264 B- SB .
A EB 35.94 3
A27: A280 - A26 B: WB .
A272: High Street, A:EB 45.64 4
Billingshurst - A22 B: WB
A-NB 11.95 1
A26: A27 — A22 B: SB .
A-NB 25.59 3
A23: A27 — M23 B: SB .
A-EB 16.77 2
A23: M23 J11 - A22 B: WB .
A22: A26 - Station Road, ~ A-NB 5500 3
East Grinstead B: SB ’
A22: Station Road, East A:NB 16.26 1
Grinstead — M25 J6 B:SB ’
A:NB 2176 2
B2036: A272 - A23 B SB .
ANB 10.13 1
B2030: M25 J6 - A23 B SB .
A:NB
A23/A217: M25 J9 — M25 J8 15.62 2
B: SB
A23: Longbridge A:NB 14.05 2
Roundabout — M23 J7 B: SB
ANB 29.64 4
M23: J11 - Coulsdon B SB .
Crawlgy: Brighton Road — ArNB 8.46 1
A23/Airport B: SB
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Figure 13: All journey time routes
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4.4

441

442

443

444

4.4.5

4.4.6

Trip matrix data

Mobile Network Data

Citi Logik (CL) were commissioned in 2016 to provide travel
demand data for an area within the south east of England. In the
context of the Gatwick model, a broad specification to the data
was included to ensure that temporal and geographic
characteristics of travel through the area could be identified. MND
was collected by Citi Logik over a 3-month period, between 25th
March 2016 and 9th April 2016, and 18th April 2016 to 30th May
2016. The following processes utilised 24 days of data from this
period since weekends, bank holidays and Easter holidays were
excluded.

Trips are defined as rail, motorised, static or other/slow. The
motorised trip data were used in the process of creating highway
demand for the GHOST HAM and the other modes were
excluded.

The Mobile Network Data (MND) study area is shown in Figure
14.

The MND is a sample of observed movements. Origins and
destinations of movements within the Geofence and study areas
are known specifically, whereas in the external area, only the
points of entry/exit of the geofence are known.

To account for the entire population of the study area, Citi Logik
expanded the dataset based on the population of the home zone
of each device. This methodology relies upon the home locations
so it can only be used within the Geofence. Consequently, only
trips relating to those who live within the Geofence are
represented in the MND. This limitation is accounted for within
the matrix fusion process.

Expansion factors for the area within the Geofence are important
to the matrix fusion process as the sampling error is a function of
the sample size. The expansion factors are not uniform across
the study area. The distribution of expansion factors by journey

2 https://beta.ukdataservice.ac.uk/datacatalogue/studies/study?id=5340
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447

448

4.4.9

4.4.10

4.4.11

are shown in a histogram in Figure 15. The histogram indicates
that most expansion factors are in the 2-4 range indicating a good
sample size has been achieved across most of the study area.
The maximum expansion factor is 6, indicating a greater than
15% sample has been achieved everywhere which indicates
there are no areas with very poor coverage.

The spatial distribution of expansion factors is shown in Figure
16.

There is a significant variation in the spatial distribution of factors.
There are no clear patterns that result from this; both central
London and very rural areas show the full range of factors
indicating that it is most likely down to market share of the MND
varying across areas.

The DfTs National Travel Survey dataset has been obtained at
End User Licence (EUL) level via the UK Data Service (dataset
Study Number 5340). The dataset, obtained for the period of
2002 — 2017, provides records from a series of household
surveys designed to provide regular, up-to-date data on personal
travel and monitor changes in travel behaviour over time2. The
dataset has been used to provide validation checks throughout
the matrix building process, namely providing trip length
distribution information.

In addition, TfL provided data from their own research on
movements within and from/to Greater London. This was also
derived from MND and was used as the basis for checking the
amount of demand within London and between the M23 corridor
and London.

SERTM

National Highways’ SERTM matrices were used as the basis for
the GHOST matrix build. These matrices represent an average
weekday in March 2015. These matrices were built using a range
of data sources including census data and MND. The matrix build
process relied heavily on synthetic matrix building methodology to
make up for known shortcomings in the MND. It should also be

4.4.12

4.4.13

4.4.14

4.4.15

4.4.16

noted that the SERTMSs purpose is to represent the general
pattern of trips across strategic areas, and so it is likely to be
lacking the local detail required for a model like GHOST. The
methodology set out to enhance these matrices is intended to
improve the local detail without losing the strategic patterns that
the regional models should represent well.

EDMOND

The MND study area does not cover all of London. Furthermore,
given the nature of the SERTM, the SERTM matrix build process
was never intended to accurately represent intra-urban trips in
detail. For the Gatwick study it is important that the modelled
conditions within Greater London (within the M25) are
representative of those observed. To achieve this, the demand
data from SERTM has been further enhanced using available
data from TfL.

During the most recent update of the LoHAM, demand data have
been collected from mobile network data in an exercise known as
Project EDMOND. The data have been processed into prior
matrices by TfL and provided at a London borough level.

INRIX

Light goods vehicles (LGV) and other goods vehicles (OGV)
matrices have also been developed. The matrices are based
upon the SERTM LGV and OGV matrices, supplemented with
data commissioned from INRIX for this study.

INRIX were commissioned to provide origin-destination data for
all trips which start, end, or route through the area shown in
Figure 17.

Data was provided for a period of April, May and June 2016 for all
trips in the INRIX dataset classified as “fleet”, ie all trips which are
not classified as private car, segmented by time period and
vehicle weight. Origins and destinations were provided on a
sector to sector level.
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Figure 14: MND study area

Figure 16: MND expansion factors

Figure 15: Distribution of expansion factors
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Figure 17: Area covered by INRIX goods vehicle data
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4.5

4.5.1

452

453

454

4.5.5

Public transport data

The Rail model and bus/coach model component of the GHOST
model utilises a variety of data sources and is summarised in
Table 6.

Rail data
DfT

Data publicly available through the DfTs online rail statistics
portal provides information on the number of services, seats and
standing capacity in/out of London termini for 2016. This
information was used to validate the rail model at a 24-hour level.

DfT provided access to Green Book data for use on the study.

This is very detailed data providing information on train

formations/capacities and average loadings crossing a cordon

formed by the TfL Zone 1 boundary. These data were used to

code individual service capacities and to size the matrices. The

following was received:

= Al TOCs except GTR — passenger flows, services and
formations for all services originating/terminating/through
London termini, autumn 2016;

=  GTR - passenger flows, 2012 & 2019; and

] GTR - services, seats and total capacities, 2016.

Google Directions API data

Journey time analysis via Google Directions API was explored.
The data captured through this process provides information
relating to in-vehicle travel time, transfers/interchanges, walk-time
and wait time. A selection of origin-destination pairs relating to
Gatwick and various key London locations were analysed. The
data collected through this method corresponded to July 2019.
This is not aligned with the base year of the model, 2016,
therefore it was necessary to assess the impact of changes in the
intervening period and impacts these changes may have on
travel routes and times, particularly relating to
Thameslink/London Bridge disruptions in 2016.

Office of Rail and Road statistics

The Office of Rail and Road (ORR) provide statistics through its
online portal relating to entries and exits across all national rail
stations in each year. The following two sources were utilised:

] estimates-of-station-usage-2010-11; and

=  estimates-of-station-usage-2016-17.

3 General Transit Feed Specification — an electronic timetable format describing the schedule of
different public transport services
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4.5.6

4.5.7

458

4.6
4.6.1

46.2

4.7
4.7.1

4.7.2

4.7.3

Rail Delivery Group Common Interface File (CIF) Timetable

Rail Delivery Group (RDG) timetable information forms the
foundation for inputs relating to all National Rail services for the
rail model. The extracted data pertain to the May-Dec 2016
timetable. Data comprising train origin and destination termini,
departure/arrival times and stop-stop times were processed for
use in the rail model for all TOCs in London and the south east.

Bus and coach data

The foundation of the bus/coach network uses a combination of
General Transit Feed Specification (GTFS)? data and Open
Street Map (OSM) for 2019.

To assist in the validation of the bus/coach model, online
resources were used to assess the validity of modelled services
and journey times. These were obtained from operator websites
including Megabus, Oxford Bus Company, National Express and
easyBus.

Air passenger data

CAA data from Gatwick air passenger surveys 2014-2018 was
used to provide the database of air passenger details such as
home location, mode of travel, travel purpose, parking location.

Gatwick provided counts of passengers arriving at, and departing
from, Gatwick North and South terminals in 15-minute time slices.
These were used in the development of weights to expand the air
passenger surveys.

Employee survey data

For the employee model, behavioural survey data were obtained
from the Gatwick employee and employment survey that Gatwick
undertakes periodically of all employees who work within the
airport. The last one, used in this study, was taken in Spring
2016. The data captured includes job type, work start and end
times (for up to three shifts), home location and travel mode.

There were 5,323 usable responses from a total workforce of
around 23,000. Gatwick also shared their 2016 Travel to Work
Survey report which described findings.

Oxera provided the full breakdown of employee job categories for
all employees in 2015/16 to allow for expansion of the data to the
workforce total of 23,807 employees.

4 https://www.gatwickairport.com/business-community/careers/why-work-at-gatwick/staff-travel/

4.8
4.8.1

4.8.2

4.8.3

4.9

4.9.1

492

493

494

Parking data

Parking locations for employees are based on those stated in the
employee survey, which have been matched to model zones.

For passengers parking on the airport the CAA profiler data
provided information on locations where passengers park.
Parking locations for May to July 2016 by terminal were allocated
to the North Terminal; South Terminal; and North Terminal long
stay parking and weighted by airport trips to provide the
proportion of passengers using North and South terminals
parking in each location.

Passengers parking off-site or using the off-site valet provision
have been allocated to car parks based on the relative capacities
of the off-site car parks, using information provided by Gatwick.

Fares
Rail

UK-wide rail fares to/from Gatwick (for use in GSAM) and for all
movements across the UK (for use in the VDM) were obtained
from RDG for 2017 with some for 2019 that were deflated to 2017
to match. These were adjusted to 2016 base year using a fare
index, and then discounted to a 2010 price base using the TAG
GDP Deflator.

The employee rail fares included the 25% discount offered by the
Gatwick Travel Pass if the origin zone is within the employee
discount zone. This pass offers a 25% discount for employees on
Thameslink, Gatwick Express, Southern and First Great Western
as far as Wokingham*. This scheme existed in 2016 and remains
in place as of the time of writing.

Bus/Coach

Fares on local bus services (Metrobus, Southdown PSV) and
coach services (easybus, Megabus, National Express, and
Oxford Airline) in 2019 were obtained from the operator websites
along with the approximate distance by road, to create a
relationship between fare and distance.

The fares for local bus services were obtained from operator
websites (Metrobus operates almost all services at Gatwick)
which provide the fare zones; representative stops within these
zones were used to determine fares. Employees are able to buy
discounted travelcards allowing unlimited travel on the Metrobus
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495

4.9.6

and Southdown PSYV services within the wider network that
serves Gatwick.

Taxi

Taxi fares in 2019 from a sample of locations to Gatwick were
extracted for Uber and minicabs
(https://www.minicabit.com/quotes). It is our understanding that
very few people hail a black cab for a trip to the airport therefore
these fares were not used in the taxi fare calculations.

Parking costs

For the air passengers, on-airport parking costs for durations of 1
to 9 days were obtained from the Gatwick website for long stay,
valet and short stay parking at north and south terminals. Data
was collected for November, early December, February, April and
June to examine seasonal variation.

Transport Assessment
Annex B: Strategic Transport Modelling Report

Table 6: Public transport data sources

Public
transport | Data Source Type Year, Coverage
Mode
Rail Planet South model - 2012, AM only
DfT Rail Statistics — i .
Rail . ) Services/Seats 2016 (24h), London Termini
Rai0201/Rai0203
ORR Estimates of station 2012 & 2016, National Rail
Rail Demand )
Usage stations
DfT Green Book — Total 2016, (All TOCs excluding GTR,
Rail Total Load . -
Load by service), London Termini
DfT Green Book — Seats + ) 2016, (All TOCs excluding GTR,
Rail . . Seats/Services ) -
total capacity/Services by service), London Termini
2012, 2019 (All GTR services),
Rail GTR Data — Total Load Total Load ( . )
London Termini
GTR Data — Seats + total i 2016, (All GTR services),
Rail ] . Seats/Services o
capacity/Services London Termini
S , 2019, (routes to/through
Rail Google Directions API Journey Times .
London/Gatwick)
Rail Delivery Group, CIF Services/Journ
Rail . A P . 2016, May
Timetable ey Times
. ) Services/Journ
Rail TfL Working Timetable . 2016 - 2019
ey Times
National Highways South
Rail East Regional Transport Demand 2015
Model
Rail TEMPRO Demand -
National Rail Travel
Rail Demand 2009
Survey 2009
Rail/Bus Gatwick Employee Survey = Demand 2016
CAA Gatwick Departing Air
Rail Demand 2014 - 2018
Passenger Survey
Rail/Bus Gatwick Terminal Counts Demand 2016
Bus/ GTES/OSM Serv.ices/Journ 2019
Coach ey Times
Services/Journ
Bus/ Online timetables 1O 2019
Coach ey Times
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) Strategic transport model development
5.1 Highway assignment model
5.1.1 The highway assignment model represents vehicle movements to

and from Gatwick as well as other strategic and local trips on the
road network.

Prior to the assessment of Future baseline scenarios, the

highway model was built to represent current traffic conditions
and is referred to as the ‘base model’ and is representative of
average weekday traffic conditions consistent with June 2016.

The base model is built in consideration of guidance specified
within DfTs TAG Unit M3.1, May 2020° and is built within the
software suite SATURN. The wider role of the highway model
and its interaction with the demand model is to supply
generalised costs for the base model and future year scenarios.

Network development

The highway model, known as GHOST, is principally built using
the SERTM developed by National Highways. Further network
detail was incorporated through utilising the following additional
models:

= CLTM; and

= LoHAM.

Inherited assumptions with respect to treatment of signalised
junctions, detailed coding decorum and representation of tolls
and network were considered in the model development process
and addressed accordingly. The additional network included
within the HAM model is shown in Figure 18.

National Highway’s RTMs, focus on regional strategic routing
meaning all motorways, A Roads and B Roads in the area around
Gatwick are included. However, only some local roads are
included to aid routing onto the SRN and for zone loading. To
adapt this model for a local study, such as for Gatwick, local area
refinement is needed to add more network and zoning.

51.7 This process to refine the AoDM included a review of existing
SERTM coding and inclusion of additional network. There were
four key stages in the local refinement process in the network
area:

1. add in network in Crawley and Horley from CLTM;

Shttps://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/f
ile/938864/tag-m3-1-highway-assignment-modelling.pdf
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5.1.10

5.1.11

5.1.12

5.1.13

2. add in network in Croydon and Sutton from LoHAM (version
P4);

3. make further refinements and adding of additional detail;

a. add in additional network coding that is not available
from other highway models;

b. add in fixed route coding to represent bus routes in the

AoDM; and 5.1.14

c. adapt centroid connector coding to match GHOST zone
system.

Within the rest of the “fully modelled area” the fixed speed coding
of SERTM has been retained. Other areas of fixed speed coding
in the fully modelled area, eg on the south coast will retain the
SERTM coding and forecast methodology. The fixed speed areas
in the GHOST model are shown in Figure 19.

5.1.15

The resultant network from this process is shown in Figure 20,
with the input from both the CLTM and LoHAM identified
alongside the additionally coded network.

Zoning system

The base year GHOST HAM zoning system comprises 1,423
zones, of which 1,105 are internal zones representing the FMA
and 30 are blank for forecasting. The rest of the zones are
external zones, which represent the entire UK. The system has
been developed based on SERTM zone system, which has 2,306
zones based on individual and aggregated MSOAs (Middle layer
Support Output Areas).

The comparison of GHOST zone system can be seen in Figure
21 against SERTM. The zone system in the AoDM is further
disaggregated when compared to SERTM, which is mainly at a
MSOA area.

5.1.16

Gatwick has been split from the two-zone representation of North
and South terminals in SERTM to 10 zones in GHOST
representing the different access points to the onsite airport
locations. Additionally, 30 point zones have been added to
represent off-site areas such as car parks and hotels that have a
Gatwick trip-end.

Matrix development

The development of the highway model trip matrices considered
the travel demand with respect to the following three regions:

= Gatwick — covering the terminals and all associated airport
activity directly associated with the Gatwick operations;

= local area - the local area around the airport covering
Crawley, Horley and local adjacent built-up areas; and

= rest of model — the remaining wider area covered by the
highway model.

An estimate of June 2016 average weekday demand was built up
progressively using the available sources of data and evaluating
the strengths of each data source over each of the three
geographies in order to generate prior matrices.

This tiered approach was required to reflect the need for

increasing confidence in the quality of the travel demand

estimated in the model within each region and the relative weight

of analytical effort needed to build the model. Following the

review of each of the sources of data, the development of base

year matrices consisted of the following key steps:

= Re-zoning of demand sources to common zone system

=  Review of demand sources against NTS data and
CAA/Gatwick employee survey to check the appropriateness
of the different sources. This considered trip length, purpose
and time of day comparisons.

= Non airport demand was taken predominately from SERTM,
with some updates derived using the Citi Logik source data
where clear patterns emerged. Updates were controlled
against NTS data.

=  TfL distribution data was used to update the demand within
London that was present in the SERTM source data.

= All airport demand (employees and passengers) was taken
from the Gatwick employee survey data or passenger data.

The general approach to the development of the Gatwick base

year highway matrices was that SERTM formed the starting point,

with enhancements to certain elements of the matrices as

follows:

= MND have been used to enhance the car elements of the
matrices. This follows an extensive verification and
adjustment process of the Gatwick MND before fusing with
SERTM;

= INRIX data have been used to enhance the goods vehicles
elements of the matrices;

=  The TfL LoHAM model has been used to enhance the
section of the matrices that covers London (referred to as
EDMOND data in this chapter); and
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= demand relating to Gatwick passenger and employment has
been replaced using specific demand generated for those
elements.
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Figure 18: GHOST additional network Figure 20: AoDM GHOST HAM Network

Figure 19: Fixed Speed Coding in GHOST HAM Figure 21: GHOST and SERTM Zone System
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Highway performance metrics

5.1.17 A calibration/validation process was undertaken with the aim of
adjusting the model to improve the fit with observed data —
including both traffic volumes and journey times. This was done

in stages.

5.1.18 Network calibration was undertaken which picked up on the
following reviews:
=  modelled capacities verses observed traffic flows;

= 6.

5.1.21 Modelled link flows have been assessed across the
calibration/validation screenlines. Table 7 and Table 8 present
the calibration and validation screenline performance, with the
number of passes for each screenline category and time period,
when the TAG criteria is applied strictly at 5%.

Table 7: Calibration screenline performance at TAG 5% criteria

Screenlines | Number of screenlines AM1 | AM2 IP PM
Primary 18 17 16 18 16
Secondary 12 7 8 12 10
Tertiary 14 13 11 12 11
All 44 37 35 42 37

Table 8: Validation screenline performance at TAG 5% criteria

Screenlines | Number of screenlines  AM1 | AM2 IP PM
Primary 6 4 4 4 4
Secondary 4 0 2 2 2
All 10 4 6 6 6

5.1.22 A tiered approach considers that primary screenlines are
assessed against the criteria of modelled flows within 5% of
observed flow, with secondary screenlines within 7.5%, and
tertiary screenlines within 10% being considered a pass. Table 9
presents the calibration screenline performance, with the number
of passes for each screenline category and time period when this
tiered approach is applied.

Table 9: Calibration screenline performance at agreed tiered criteria

Screenlines | Number of screenlines AM1 | AM2 IP PM

Primary 18 17 16 18 16

= investigation of large delays and very slow speeds;
= initial volume/capacity; and
= modelled shortest path routes against Google Maps.

5.1.19 As set out in TAG, calibration and validation screenlines and
cordons were developed using the traffic count data. Following a
detailed network calibration, review of routing, and adjustments to
the prior matrices to improve the fit of the prior matrices, a matrix
calibration process was undertaken.

Secondary 12 10 9 12 1M
Tertiary 14 14 14 14 14
All 44 41 39 4 41

5.1.23 Table 10 presents the screenline passes for validation

screenlines.
Table 10: Validation screenline performance at agreed tiered criteria

Screenlines Number of screenlines | AM1 | AM2 IP PM

Primary 6 4 4 4 4

Secondary 4 2 3 2 2

All 10 6 7 6 6
5.1.24 Table 11 presents a combined summary of the screenlines

irrespective of calibration or validation status, split between
primary, secondary, and tertiary screenlines using the agreed
tiered criteria set out in paragraph 5.1.22.

Table 11: Combined screenline performance at agreed tiered criteria

Screenlines = Number of screenlines | AM1 | AM2 IP PM
Primary 24 21 20 22 20
Secondary 16 12 12 14 13
All 54 47 46 50 47
5.1.25 It can be seen that primary and secondary screenlines fall just
short of the guidelines for ‘all or nearly all’ to pass, but that overall
the model is performing well when considering how close some
screenlines are to meeting criteria as set out in this section
above.
5.1.26 Journey time validation has been conducted for 42 routes, which

are further split into 98 partial routes for more detailed analysis.
Table 12 shows the number of full journey time routes that meet

8 The GEH statistic, which is a form of the Chi-squared statistic that incorporates both relative and absolute errors
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5.1.20 In order to determine the success of the matrix estimation

process, the modelled flows were compared to the counts.

Calibration sites were reviewed on the same basis as validation

sites, with the following measures used for comparison:

= the absolute differences between modelled flows and
counts; and

= the GEH statistic

the criteria and guidelines set out within TAG. As well as the total
passes, the routes have been split into those that are on the SRN
and those not on the SRN.

Table 12: Journey time route at full route level: number of routes
passing (either 15% or within 1-minute)

Time Period  Count | AM1 AM2 IP PM

All Routes 42 39 (93%) 36 (86%) 41(98%) 36 (86%

SRN 8 7(88%) 6(88%) 7 (88%) 6 (88%)

Non SRN 34 32 (94%) 30 (88%) 34 (100%) 30 (88%)
5.1.27 The partial route performance provides additional assurance that

at an even more detailed level the performance of the model is
good. Table 13 presents the number of partial journey time routes
that meet guidelines set out within TAG.

Table 13: Journey time route at partial route level: number of routes
passing (either 15% or within 1-minute)

Time Period | Count | AM1 AM2 IP PM

All Routes 98 83 (85%) 83 (85%) 93 (95%) 80 (82%)

SRN 28 22 (79%) 25 (89%) 26 (93%) 24 (86%)

Non SRN 70 61 (87%) 58 (83%) 67 (96%) 57 (80%)
5.1.28 As can be seen from Table 13 the partial routes in the AM1, AM2

and IP time periods meet guidelines set out within TAG, and the
IP partial route performance is seen to exceed it substantially.
The PM time period is slightly below the guidelines at the partial
route level but meets it at full route level and shows a very strong
level of performance across all time periods.

5.1.29 The screenline statistics and journey time information show that
the model meets the required standard and provides a robust

baseline on which to undertake the forecasting on.
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5.2

5.21

5.2.2

5.2.3

5.2.4

5.2.5

5.2.6

Rail model

The role of the rail model is to produce zone-to-zone travel times
and costs for the variable demand and airport mode choice
models; and to assign rail trips onto services so that rail volumes
may be reviewed and interpreted and crowding conditions
assessed. In this section the development of the rail model is
briefly described.

Source model

The DfT PS model formed the starting point for the rail
assignment model. This covers national rail services across south
east of England, London Underground, Croydon Tramlink and
DLR.

PS has a 2011 base year and represents only the AM peak. This
therefore needed updating to 2016, and to reflect rail services
across the day in the airport mode choice models, as a significant
amount of airport access is outside the traditional peaks.

Network development

PS provided the base network of nodes and links and the zoning
system. The nodes and links were updated from 2011 to 2016,
adding new links and stations such as Oxford Parkway, adding
some existing stations that were not previously coded, and
editing or completely replacing network elements requiring extra
detail for the Gatwick analysis, eg Croydon Tramlink. PS has
1,392 zones. The single PS zone representing Crawley was split
into north and south parts.

The 07:00-10:00 AM rail services coded in PS were deleted.
Service coding was developed for six modelling periods (AM
peak 07:00-09:00, Interpeak 0900-1600, PM peak 16:00-18:00,
evening 18:00-00:00, night 00:00-04:00 and early morning 04:00-
07:00). The services, calling points and journey times came from
Network Rail CIF input for the May-Dec 2016 timetable. The train
capacities (seats and standing spaces) came from DfT Green
Book data for Spring 2016.

Matrix development

The starting point was the PS AM Peak 2011 matrix. To expand

to all periods and update from 2011 to 2016, the following steps

were taken:

= Create a 2011 24hr Production-Attraction (PA) matrix by
expanding the 2011 AM PA matrix using National Rail Travel
Survey (NRTS) outward/return PA profiles (as used in DfT
MOIRA 2.2 model). These vary by purpose, time band, and
flow type (eg to/from London).
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= Apply growth to the 24hr 2011 PA matrix to create a 2016 5.2.7
version using growth rates derived from ORR station entries
and exits data for 2011 and 2016 and similar TfL data.

= In areas adversely affected by Thameslink Programme
disruptions in 2016 (including the Brighton Main Line), the
growth rates were obtained from an interpolation between
2012 and 2019.

= Create 2016 OD matrices for each of the six model periods
by multiplying outward and return factors from the National
Rail Travel Survey (NRTS) to the 24hr PAs.

= Assign to the networks.

= Refine volumes at 24-hour level and time period level using
observed data at the London cordon and adjusting
outward/return factors and overall 24hr volumes.

Figure 22: 2010/11 to 2016/17 LAD Growth

The demand growth from 2011 to 2016 at local authority level is
shown in Figure 22. The pink outlined zones are those affected
by Thameslink Programme disruption — growth for these zones
was determined by interpolation between pre- and post-disruption
counts.
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5.2.8

5.2.9

5.2.10

5.2.11

5.2.12

5.2.13

5.2.14

Rail performance metrics

The performance of the rail model was assessed by undertaking

service, journey time and line loading comparisons in line with the

guidance set out in TAG Unit M3.2. Specifically, the following

metrics were adopted:

= number of National Rail services across the London cordon
(TfL Zone 1 boundary);

= number of seats on national rail services across the London
cordon;

=  journey times between selected locations;

=  passenger volumes across the London cordon;

= passenger volumes entering/exiting at Gatwick; and

= passenger volumes arriving at and departing from Gatwick.

Validation was undertaken in sequential steps: ensuring the
modelled supply (train services and capacities) and demand were
realistic at 24-hour level at the London cordon, then repeating for
each of the five periods (not including night time OP2) and then
focusing attention on volumes at Gatwick.

At 24hr level the 2-dir modelled passenger volumes are 1%
above the counts for the Southern network (ie for GTR services
crossing the London cordon at Victoria, Blackfriars and London
Bridge).

In the individual periods, the 2-dir volumes differ from the counts
by +1% (AM), 0% (IP), +4% (PM), -2% (OP1) and +6% (OP3).
The coded train capacities were also checked and confirmed to
be a close match to observed data.

At Gatwick the modelled entries were compared against gateline
data as shown in Figure 23. The numbers on the y-axis have
been omitted for confidentiality reasons, but it can be seen that
the match is close. The gateline data is independent, ie it was not
used in development of the demand matrices, so this is a strong
validation.

The passenger volumes on arrival at and on departure from
Gatwick Airport Station are also a reasonably close match as
shown in Figure 24.

These summary performance statistics indicate that the model
estimates passenger volumes that are a good match to count
data and that capacity and crowding conditions are a reasonable
reflection of reality.
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Figure 23: Gatwick Airport Station entries, 2016
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5.3

5.3.1

5.3.2

5.3.3

5.3.4

5.3.5

($)]

3.6

5.3.7

Bus/coach model

In the absence of any suitable source model that could be built
upon, a bus/coach model was developed from scratch with the
same base year and time periods as for rail. Coach services are
mostly used by Gatwick air passengers and bus services by
Gatwick employees.

The role of the bus/coach model is to produce zone-to-zone times
and costs for the airport mode choice models; and to assign
bus/coach trips onto services so that volumes may be reviewed
and interpreted. In this section the development of the bus/coach
model is briefly described.

Network development
Coach network

There is a limited coach network serving Gatwick. Some locations
such as London Victoria and Oxford have excellent coach links to
Gatwick throughout the day, but most towns and cities are either
not directly connected to Gatwick or there is a low frequency
service. From these places coach passengers going to/from
Gatwick may need to change coaches at Victoria coach station or
Heathrow Airport.

To ensure that the bus/coach model identifies realistic routes and
generalised costs for those with direct and indirect access to
Gatwick, the complete (GB-wide) coach networks operated by
National Express and Megabus were coded. In addition, any
other coach operators that serve Gatwick, eg Oxford Bus
Company. The data source was GTFS.

Bus network

The local bus network serving Gatwick is provided by Metrobus,
supplemented by a few services from other operators, eg
Southdown. All bus services that call at Gatwick or within the
built-up areas of Horley and Crawley have been included in the
model. This ensures that all local areas are connected to Gatwick
by bus either directly or with interchange, generally at Crawley
bus station.

GTFS data for the bus services were obtained to build a bus
network at stop-to-stop level which was then overlaid onto the
road networks to obtain the network shown in Figure 5.

Matrix development

Bus and coach demand matrices have been developed for airport
passengers and airport employees using data from the expanded
CAA passenger survey and Gatwick employment surveys
respectively.
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5.3.8 Operators were approached for patronage data but for reasons of
commercial confidentiality this was not made available, and it was
not possible to undertake a survey. Therefore, the bus/coach
matrices are partial. This limits our ability to comment on
capacity, however it is reasonable to assume that if/when
demand exceeds capacity then operators would respond with

higher frequencies or larger vehicles.
Bus/coach performance metrics

5.3.9 The following metrics were adopted for validation for bus/coach:
= number of coach services at Gatwick;

= number of local bus services;

=  journey times; and

= passengers boarding local bus services at Gatwick.

5.3.10 The validation indicated that modelled bus and coach routes,
frequencies and journey times are in close accordance with

observed data.

5.3.11 As the demand matrices are partial (they exclude non-airport

demand) the full validation of demand was not possible.

5.3.12 Bus boarding counts provided by Metrobus at North Terminal
(where we would expect the vast majority of bus passengers are
air passengers or airport employees) showed a good match in
each time period. At South Terminal there are a lot of non-airport
bus passengers interchanging between rail and bus; the model
includes only the airport trips, the boarding counts suggest that
airport trips make up about half of all bus passengers boarding in
the vicinity of the South Terminal.

54 Variable demand model

Development approach

541 The VDM was developed to forecast demand and find equilibrium
between the demand and supply. The VDM was developed in

EMME with highway assignment undertaken in SATURN.

54.2 The model hierarchy follows the relevant guidance in TAG with
choices applied incrementally, as opposed to absolutely. This
incremental nature accounts for cost changes between the base
and the forecast scenarios using a pivot point approach that is

similar to the VDMs in the National Highways RTMs, eg SERTM.

543 In accordance with TAG guidance, the model hierarchy is as
follows:

=  mode choice — car and rail (lowest sensitivity);

=  destination choice; and

=  route choice - undertaken for the highway model in SATURN

(highest sensitivity).
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544

545

5.4.6

54.7

54.38

549

TAG also refers to macro time period choice as the lowest
sensitivity response (lower than mode choice). In our experience
inclusion of this stage makes little difference to results but does

extend run times. For this reason, it was excluded. 5410

Destination choice is singly constrained for Business and Other

trips, and doubly constrained for commute trips. The destination
choice logit parameters are as shown in Table 14. These are the
median values from TAG Unit M2 Table 5.1.

Table 14: Destination choice parameters

necessary to assign the demand and find equilibrium between
demand and supply. These factors were calculated from the
mobile phone data.

There are differences between the time period definitions in the
highway, rail and VDMs. This is shown in Table 16. Distribution
and mode choice calculations are undertaken at the VDM time
period level, and subsequently split where necessary for
assignment using the ratio of demand in each sub time period in
the base model.

Table 16: VDM and assignment time periods

Highway Rail VDM

Segment Car Rail Constraint
. Time
HBEB 0.067 0.036 Production period
HBW 0.065 0.033 Production and Attraction
HBO 0.090 0.036 Production AM
NHBEB 0.081 0.042 Origin
NHBO 0.077 0.033 Origin IP
Dev 0.083 - Development End PM
The mode choice logit parameters are shown in Table 15. These
are the median values from TAG Unit M2 Table 5.2. oP
Table 15: Mode choice parameters
5.4.11
Segment | Theta
HBEB 0.45
HBW 0.68
HBO 0.53
NHBEB 0.73
NHBO 0.81
Dev -
The generalised costs used in the model are detailed in Section
6.
The base demand was assigned on an origin/destination basis 5 412

and, for highway, calibrated in SATURN using matrix estimation.
The VDM considers home based demand and non-home-based
demand separately, the former modelled as productions and
attractions and the latter modelled as origins and destinations.
Conversion of the home-based trips from PAs to ODs results in
discrepancies between the validated base demand and the VDM
base reference demand. To overcome this, as is standard
practice, a set of factors referred to as Fitting on Factors (FOFs)
were calculated. These FOFs are applied on each iteration before
assigning the demand to correct the differences.

Outbound and return factors define the proportion of home-based
trips going out and returning in each time period. This is

AM1: 07:00 — 08:00
AM2: 08:00 — 09:00
IP: 09:00 — 16:00
PM: 16:00 — 18:00

AM: 07:00 - 09:00  AM: 07:00 — 09:00

IP: 09:00 — 16:00

PM: 16:00 — 18:00
OP1:18:00 - 00:00
OP2: 00:00 - 04:00
OP3: 04:00 - 07:00

IP: 09:00 — 16:00
PM: 16:00 — 18:00

OP: 18:00 — 07:00 OP: 18:00 — 07:00

The VDM calculates demand for persons. The highway model
assigns Passenger Car Units (PCUs); therefore occupancy
factors are required to convert between persons and PCUs. For
business and commute trips, these are imported from National
Highways SERTM and are listed in Table 17.

Table 17: Car occupancy factors

Segment = Occupancy factor
HBEB 1.11

HBW 1.1

NHBEB 1.18

The occupancy factors for other trips are calculated based on trip
distance. The parameters are dependent on the location of the
origin zone. The parameters are shown in Table 18.

Table 18: Other occupancy factor parameters

Segment parameter Urban Rural London
HBO a 0.00113 0.00113 0.00113
HBO b 0.524 0.482 0.549
NHBO a 0.00108 0.00108 0.00108
NHBO b 0.418 0.418 0.497
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5.4.13

5.4.14

5.4.15

5.4.16

5.4.17

5.4.18

Highway and rail assignment times and costs are iterated in
VDM. The rail time and fare skims have been re-zoned from PS
zoning to GHOST zoning, splitting based on population and jobs.

Choices predicted by multinomial logit models depend on the
difference in generalised costs between two alternatives. This
can result in overly sensitive to cost changes for longer distance
trips. As recommended in TAG Unit M2.1, cost damping is
applied in the model as a function of distance. The cost damping
parameters were imported from SERTM, shown in Table 19.
Table 19: Cost damping parameters

k |« d.  do n

Car Business 30 05 10 99.5 0.387
Car Commute 30 05 10 305 0.248
Car Other 30 05 10 312 0.315
Rail Business 30 05 10 1655 0.435
Rail Commute 30 05 10 30.5 0.248
Rail Other 30 05 10 312 0.315

LGV and HGV and segments are fixed, they are not subject to
destination choice or mode choice.

Gatwick employee and passenger demand is modelled by the
Gatwick Mode Choice Model (GSAM). This is integrated into the
VDM and run on each iteration of the VDM. The Gatwick
employee and passenger demand is assigned on each iteration
of the VDM. GSAM is discussed in further detail in Section 5.5.

Realism testing

Three realism tests were undertaken for the base model:

=  Afuel cost realism test by increasing the highway fuel costs
by 20% in both the VDM and the highway assignment
model;

= a public transport fare realism test by increasing public
transport fares by 20% in the VDM; and

= acarjourney time realism test by increasing journey time
skims by 20% in the VDM.

The model meets the TAG criteria set out in Unit M4 Section 6.4
and Unit M2 for all three realism tests as shown in Table 20. The
responses are sensible and the model is considered suitability for
forecasting.

Transport Assessment
Annex B: Strategic Transport Modelling Report

5.5

5.5.1

5.5.2

Table 20: Realism test summary

Test TAG Criteria Model
Car Fuel Cost -0.25t0-0.35 -0.35 Vv
Public transport Fare -0.2t0-0.9 -0.31V
Car Journey Time No greater than -2.0 -0.07 v/
VDM Convergence GAP<0.1% <0.1% v

Gatwick mode choice model

Development approach

The Gatwick Mode Choice Model (GSAM) was developed to
calculate the changes in mode choice for airport passengers and
employees. GSAM was applied as an incremental logit model, in
a similar manner to the main VDM.

GSAM is summarised as follows.

= Behavioural data for the period around/including the model
base year 2016 were developed — databases were provided
by Gatwick from the CAA rolling survey of departing airport
passengers, and from the most recent periodic employee
travel survey (Spring 2016).

= A database of transport times and costs from the highway,
rail and bus models and other sources such as rail fares
databases, taxi rates etc was developed and joined to the
behavioural data.

= Scripts to estimate models using Biogeme (v3.2.6) statistical
software were developed.

= Utility functions defined.

= Model parameters estimated for a multinomial logit model.

=  Arange of models were tested, each assessed, to consider
the overall fit; significance; magnitudes and signs of the
parameters; key ratios, eg the value of time; and other
sensibility and reasonableness tests.

= Utility functions were varied and relevant
corrections/transformations applied to inputs. This process
was repeated to estimate different models, testing a range of
alternative utility functions.

= When no further improvements were found, alternative
hierarchies (nesting structures) for improved model fit and
plausibility were tested.

= The final models were run on the survey database to check
that observed mode shares could be replicated with
reasonable accuracy.

=  The final models were then implemented in the GSAM
application and base realism tests were undertaken to check
sensitivities (elasticities).

55.3

554

5.5.5

=  Elasticities were compared against benchmarks from other
models and DfT guidance.

= An expert reviewer was engaged to advise on the suitability
of the approach and assist in the finalisation.

To best align with the other model components, data inputs for
the estimations have been undertaken at a time period level (AM,
IP, PM, OP1, OP2, OP3), representing a single trip. For the
employee model, GemSAM, this is the average of the two
directions and for the passenger model, GapSAM, this is half the
round-trip cost.

Model hierarchy

A two-level model hierarchy produced the most statistically
significant structure for air passengers, as shown in Figure 25,
with the nesting parameters (theta values). The structure implies
more sensitivity to switching within the lower nest (Park and Fly,
Bus, Rail).

Figure 25: GapSAM (Air Passenger) model testing

For airport employees, the best model fit was nesting of the
public transport modes as shown in Figure 26.
Figure 26: GemSAM (Airport Employee) model hierarchy
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5.5.6

5.5.7

For UK Leisure, the model fit was significantly improved when out
of pocket costs for car and taxi (fuel cost, taxi fare, parking fee)
were shared among the vehicle occupants; for the other
segments the fit was not improved. Therefore, sharing of fuel
cost, taxi fare and parking fee has been accepted for UKL and
rejected for other segments. There is no information in the survey
data of whether costs are in fact shared or not. We have
assumed that fuel costs are shared for the car share option for
airport employees.

Realism testing

A wide range of base realism tests were undertaken to test the
sensitivity of the model and to benchmark elasticities against
existing models of airport access choice (notably LASAM). The
elasticities were found to be in reasonable ranges. The estimation
of the models and elasticities were submitted for external expert
review.
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6.1

6.1.1

6.2

6.2.1

6.3

6.3.1

6.3.2

6.3.3

Forecast methodology

Introduction

This section outlines the overall modelling approach:
= the future years assessed;

= approach to forecasting future transport demand;
=  impact of COVID Pandemic on travel demand;
= the coding of future transport network;

= future travel costs — non airport related;

= future travel costs — airport related;

= adjustments to rail mode share;

= creation of outputs for environmental analysis;

= interaction with simulation models;

=  risks and uncertainties; and

= assessment of effects.

Identification of future years

Forecasts have been prepared for the following assessment

years:

= 2018: Forecast to support environmental modelling
workstreams, although not reported on in this document.

= 2029: First Full Year of Operations of the proposed Northern
Runway Project (Highway Scheme under construction).

= 2032: Interim Assessment Year, by which time highway
mitigation is expected to have been completed and which
represents a year in which environmental effects are likely to
be higher than 2029.

= 2038: Interim Assessment Year, developed primarily to
support the Environmental Modelling workstreams.

= 2047: Ultimate Year, 15 years after highway scheme open.

Approach to forecasting future transport demand

The methodology set out in TAG Unit M4 was used to produce
demand forecasts for each of the model years.

The DfTs Trip End Presentation Program (TEMPro) (V7.2) was
used to source the National Trip End Model (NTEM)
assumptions. This sets out national travel demand growth for
each local authority area based on a set of planning assumptions
covering employment and housing projections.

As detailed in Section 9, a demand Uncertainty Log was used as
the basis for reviewing these assumptions at a fine level of spatial

6.3.4

6.3.5

6.3.6

6.3.7

6.3.8

6.4

6.4.1

detail in the AoDM. The NTEM assumptions were then updated
accordingly, and the most current local plan assumptions were
used as the basis for the growth trajectory in each local authority
district. These were further extrapolated beyond the relevant local
plan period adopting the assumptions in the NTEM.

The growth in travel demand was calculated for each modelled
demand segment, mode and car availability combination based
on this update of population and employment projects by
factoring the standard TEMPro forecasts, accordingly, as
recommended in the guidance.

In London, MoTiON 3.0.18 data from TfL was adopted to modify
the assumptions in London for growth in travel demand. This
involved the updating of population and employment forecasts for
the London boroughs.

The developments outlined in the Uncertainty Log are for varying
sizes and it is appropriate to treat these in different ways, with
large developments being modelled explicitly. Further information
on this is detailed in Section 9.

Goods vehicle growth rates were taken from Road Traffic
Forecast 2018 (RTF18) Scenario 1. The traffic growth factors (in
vehicle miles) at regional level were applied to the 2016 base
goods vehicle demand. Goods vehicle forecasting at Gatwick was
undertaken using passenger and cargo forecasts. This is detailed
in Section 7.6.

The distribution of Heathrow Airport demand was taken from
SERTM - this was based on data from the DfT on the current two
runway (R2) only scenario, with demand projections based on
2014 DFT forecasts. This demand was updated using the latest
available public demand forecasts for Heathrow” which assumed
by 2047, a total of 92 million passengers per annum (mppa).
Specific time period assumptions were derived by comparing
base Heathrow assumptions with observed counts on the M4
Spur, and T5 slip roads on the M25.

Impact of COVID Pandemic on travel demand

At the time of writing, there is a lot of speculation relating to the
impact of the COVID-19 pandemic on long term trends
associated with mobility. This includes discussions around the
extent of changes in flexible working conditions offered in certain
employment sectors, and the sustained impact on commuting
and business-related travel. Due to this level of uncertainty, no

7 UK Aviation Forecasts 2017: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment _data/file/8787 05/uk-aviation-forecasts-2017.pdf
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6.5

6.5.1

6.6

6.6.1

6.6.2

6.6.3

6.6.4

specific account has been made in the forecasting of background
travel demand to reflect any specific long-term trends. We would
in general consider these impacts to result in a downside to travel
demand making the assessments undertaken in this report
conservative.

Coding future transport networks

To aid the development of the supply side of the model, an
Uncertainty Log was compiled, as detailed in Section 9. Where
detailed drawings and other information is available this has been
used to inform the assumptions in the models. Approaches to
coding were consistent with those used in the preparation of the
base models.

Future travel costs — non airport related

The generalised costs used in the model were taken from TAG
Data Book November 2021 (v1.17). The vehicle operating costs
have been calculated using the RTF18 average network speeds
for the South East region. This data have been transformed into
the appropriate units for each model component.

Variable demand modelling

Table 21 presents the values used in the VDM. This includes for
both car and rail modes segmented by purpose and including
operating costs for car travel.

Highway modelling

The values of time for Gatwick employees are assumed to be the
same as for commuters generally. The Gatwick air passenger
value of time in the 2016 base year was estimated in GSAM. For
forecast years the Gatwick air passenger value of time is
assumed to increase in proportion to the increase in the car
business value of time.

Table 22 presents the Highway model values of time for each
time period. Note that for the AM1 and AM2 time periods use the
same values. The Gatwick air passenger vehicle operating costs
are calculated as 14% of business and 86% of other vehicle
operating costs. This ratio has been derived from the 14%
business to 86% leisure passenger mix at Gatwick. The values
used are presented in Table 23.
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Table 21: VDM generalised costs

2016 2018 2029 2032 2038 2047

Car Business VoT (p/hr) 1,835.74 1,868.67 2,094.09 2,184.20 2,377.09 2,684.24

Car Commute VoT (p/hr) 1,219.74 1,24162 1,391.40 145127 1,579.43 1,783.51

Car Other VoT (p/hr) 87429  889.97  997.33  1,040.24 1,132.11 1,278.39

Car Business VOC (p/km) 11.75 12.19 10.33 9.71 8.84 8.26

Car Commute VOC (p/km) 5.55 6.10 4.90 4.60 4.07 3.68

Car Other VOC (p/km) 5.55 6.10 4.90 4.60 4.07 3.68

Rail Business VoT (p/hr) 2,635.38 2,682.65 3,006.26 3,135.62 3,412.53 3,853.47

Rail Commute VoT (p/hr) 1,069.77 1,088.96 1,220.33 1,272.83 1,385.24 1,564.23

Rail Other VoT (p/hr) 48828  497.04 55699  580.96 63227  713.96

Table 22: Highway values of time (pence per minute) Table 23: Highway vehicle operating costs (pence per km)

Purpose 2016 2018 2029 2032 2038 2047 Purpose 2016 2018 2029 2032 2038 2047

AM AM

Car business 30.11 30.65 34.34 35.82 38.99 44.02 Car business 11.99 1244 1057 995 9.08 8.0

car commute 20.19 20.55 23.03 24.02 26.14 29.52 Car commute 565 621 499 469 414 375

Car other 13.93 14.18 1589 16.57 18.04 20.37 Car other 5.65 621 499 469 414 375

LGV 21.82 2221 2489 2596 2825 31.90 LGV 13.17 13.83 12.73 1237 11.76 11.16

HGV 4998 5087 57.01 5946 64.72 73.08 HGV 39.12 41.92 39.51 38.62 37.54 37.69

Car Gatwick employee  20.19 20.55 23.03 24.02 26.14 29.52 Car Gatwick employee  5.65 6.21 499 469 4.14 3.75

Car Gatwick passenger 3576 36.4  40.79 4255 46.31 5229 Car Gatwick passenger 6.54 7.08 577 543 483 442

IP IP

Car business 30.85 3140 3519 36.71 39.95 45.11 Car business 11.76 1220 1034 972 885 828

Car commute 20.52 20.89 2341 2441 26.57 30.00 Car commute 556 610 491 460 407 3.69

car other 14.84 1510 16.93 17.66 19.21 21.70 Car other 556 610 491 460 407 3.69

LGV 21.82 2221 2489 2596 2825 31.90 LGV 13.09 13.74 1264 1228 1166 11.06

HGV 4998 50.87 57.01 59.46 64.72 73.08 HGV 38.17 40.90 38,51 37.63 36.55 36.68

Car Gatwick employee  20.52 20.89 23.41 2441 26.57 30.00 Car Gatwick employee  5.56  6.10 491 4.60 4.07 3.69

Car Gatwick passenger 35.76 36.4 40.79 4255 46.31 52.29 Car Gatwick passenger 6.43  6.95 567 532 474 433

PM PM

Car business 30.54 31.09 34.84 36.34 39.55 44.66 Car business 12.04 1250 10.63 10.01 9.14 8.56

Car commute 20.26 20.62 23.11 2411 26.23 29.62 Car commute 567 624 502 471 416 3.76

Car other 1459 14.85 16.64 17.36 18.89 21.33 Car other 567 624 502 471 416 3.76

LGV 21.82 2221 2489 2596 2825 31.90 LGV 13.19 13.86 1276 1240 11.78 11.19

HGV 4998 50.87 57.01 59.46 64.72 73.08 HGV 39.34 4215 39.76 38.87 37.80 37.97

Car Gatwick employee  20.26 20.62 23.11 2411 26.23 29.62 Car Gatwick employee  5.67 6.24 502 471 416 3.76

Car Gatwick passenger 35.76 36.4 40.79 4255 46.31 52.29 Car Gatwick passenger 6.56 7.12 581 545 486 4.43
Page 36



6.6.5

6.7

6.7.1

6.7.2

6.7.3

Public transport fares

Public transport fares have been held constant in real terms at
their base values for all future years. Historically, in each year
between 2004 and 2013, government raised regulated rail fares
by RPI + 1%. Since then, government has raised regulated rail
fares by RPI in each year except for 2021 when they were raised
by RPI + 1% (though, due to reductions in unregulated fares, the
overall fares basket grew by RPI in 2021 also). Given this history
and the uncertain government policy going forward, it has been
assumed that fares will remain broadly constant in real terms in
future years, and the same for bus and coach.

Future travel costs — airport related

Public transport fares for airport users are assumed to remain
constant in real terms for all future years and scenarios.

The supply of off-airport car parking available to air passengers is
assumed to stay constant, ie it is assumed that there will be no
off-airport car park expansion beyond what is in existence now. In
the June 2016 base, Gatwick estimates that the off-airport car
parks were around 80% occupied. In future years, the (fixed) off-
airport car parking is capped at 87.5% occupancy, based on data
of peak occupancy at existing off-airport sites. Off-airport parking
demand above this cap is re-allocated to on-airport car parks.

The price of air passenger parking (on-airport and off-airport) is
assumed to escalate in real terms as shown Figure 27. This

Figure 27: Airport car park charges per car per stay
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6.7.4

6.7.5

6.7.6

shows the average payment per car for business and leisure for a
typical stay. The parking charge is lower for business than leisure
because although the daily rate for business parking is higher,
the duration of stay is significantly shorter. The escalation
assumed is two percentage points higher for With Project (6.5%
AAGR) than for Future Baseline (4.5% AAGR). This is primarily to
manage the demand and to encourage mode switch to public
transport.

Car parking for employees is generally free to the user. A charge
equivalent to £5 per vehicle per day (£4.12 in 2010 money used
by the model) for single occupancy car is assumed, to encourage
switch to car sharing and sustainable modes. Note, this is an
assumption for modelling purposes and other mechanisms other
than direct pricing would be available to Gatwick to achieve an
equivalent generalised cost increase to encourage mode switch.

Charges were introduced in 2021 for cars and taxis entering the
forecourt. This affects the taxi and car kiss-and-fly modes. In
2021 the minimum charge, for a 5-minute stay, was £5 (£4.12 in
2010 money used by the model). Assumptions for future years
are shown in Table 24.

As with the car parking charges, the forecourt charge is raised
more in With Project than Future Baseline to manage demand
and encourage the switch to public transport. These modelled
changes are consistent with Gatwick’s sustainability policies.

6.8

6.8.1

6.8.2

6.8.3

Table 24: Forecourt access charge per car (2010 prices)

2029 2032 2038 2047

Future Baseline £8.90 £9.50 £9.50 £9.50
With Project £12.20 £13.00 £13.80 £15.00

2018/19 adjustments to rail mode share

The base mode share models GapSAM and GemSAM were
developed based on 2016 datasets. During 2016, there were a
range of disruptions relating to the Thameslink Programme and
reconstruction of London Bridge station, when train services were
reduced and diverted making travel to Gatwick via London Bridge
more difficult. A new timetable entered operation in May 2018 but
due to reliability issues with this timetable which led to a series of
revisions, and industrial action affecting train crew availability,
normal levels of reliability did not fully return until Spring 2019.

This change in reliability resulted in a noticeable uplift in rail mode
share from 2018 to 2019 of about 3.3%pts which coincided with a
return to more reliable GTR services along Brighton Mainline.
Figure 28 summarises the changes observed over this period.

The interpretation of this and its impact on the model components

was:

=  The step change in rail share was probably caused by the
change from an unreliable and disrupted train service to a
reliable train service towards the end of 2018 and early
2019.

=  The GapSAM model would not be able to replicate the rail
share boost because reliability is not an explanatory variable
in the rail generalised costs.

u However, the mode constants can be recalibrated to capture
the benefit of the reliability improvement and, more
generally, to rebase mode shares to the latest data.

=  The recalibrated mode constants can be used for 2018/19
runs to obtain mode shares that align with the observed
outcome.

u It would be reasonable to continue using the recalibrated
mode constants for future years, so long as the reliability
changes are permanent.

=  However, given the significant size of the jump in rail share
(and because it is only one data point, and could not be
confirmed in 2020 due to Covid), it was considered prudent.

=  To target the situation in 2018/19 (ie averaging two data
points: 2018 and 2019) rather than 2019.
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6.8.4

6.9

6.9.1

6.9.2

6.9.3

6.9.4

To update the base mode choice model to reflect the observed
mode shares, adjustments were made to the mode constants to
reflect this.

Creation of outputs for environmental analysis

The results from GHOST are used in a number of environmental
assessment disciplines. In order to generate outputs suitable for
these, a method of calculating annual average traffic flows and
speeds was required.

Preparation of traffic outputs

GHOST includes both background traffic, made up of non-airport
related demand, namely cars, light goods vehicles (LGVs) and
heavy goods vehicles (HGVs). In addition, airport demand is
separated explicitly as airport passengers travelling by car, and
airport employees travelling by car. As the annualisation of
background traffic and airport traffic is likely to be different, it was
determined that the most appropriate method for the estimation of
traffic volumes on the network, was to separate airport and non-
airport demand.

Whilst GHOST separates the main airport related traffic demands
(passengers and employees), it does not separate all airport
related traffic and activities such as air related freight and office
related activities. To support the requirements of the
environmental analysis, airport related traffic was deemed
essential to be able to separate out for any link within GHOST.
As this was not directly possible to output from the traffic model, a
process was set up to overcome this issue within the traffic
modelling software.

A matrix and assignment segmentation process was undertaken
to separate all OD traffic to airport or non-airport related zones.
Within the model, zones starting 67, excluding 67009 (which
represents the Buckingham Gate business park, and is not part of
the airport’s operation), are classified as airport zones. The
specific airport related zones identified are shown in Figure 29.
Given the way the model was built, these are shown as a mix of
polygons and points. Polygon zones are those which have
defined geographic space and are all within the Gatwick site
boundary, whilst point zones represent car parks — those starting
670 are on site car parks and those starting 671 are offset car
parks.

Transport Assessment
Annex B: Strategic Transport Modelling Report

Figure 28: Gatwick observed mode share data from CAA

Figure 29: Airport related zones used as the basis for the 14UC assignment
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6.9.5 The processing was such that the routing of all airport related 6.9.10 To calculate the relevant annualisation factors to convert from the year and for the annual average. The June to AWT factor is
traffic could be understood, and the proportion of airport related June AWT and ADT to AAWT and AADT respectively, a specific calculated by dividing the annual 24hr average by the June 24hr.
traffic for car, LGV and HGV traffic estimated for each link and for set of factors were calculated to convert from the June to This factor is calculated only for the base and is applied to all
each time period. The hourly flow values were then combined to Average. These were derived from a selection of WebTRIS future scenarios. For employee travel, no monthly profile
create an 11-hour traffic volume. This was undertaken as: counts in the area. These are presented in Table 26. These information was available so the June to AWT factor was
AM1+AM2+(7xIP)+(2xPM). factors are applied across all scenarios/years. assumed to be 1.

6.9.6 This June weekday average 11hr flow was then converted to Table 26: June AWT/ADT to AAWT/AADT (non-airport) 6.9.16 The final factor is for the conversion from AWT to ADT. Base air
annual figures by a series of factors derived for airport and non- ] passenger matrices were created for weekday-only and for all (7)
airport demand, as well as different factors for SRN and non-SRN Non-airport days. The AWT to ADT factor is calculated by dividing the annual
roads. These are set out in the following sections. June AWT to 0.97 7-day demand average by the annual weekday demand. This
Generation of traffic flow factors for non-airport related Average AAWT factor |§ calculated only for the base and is applied to all future
traffic June ADT to 0.96 scenarios. For employee travel the AWT to ADT factors are

Average AADT derived from analysis of shift and non-shift factors.
6.9.7 A comblnattlon 01; te.mpo.rtary:j A;utomatlc 'I;lra:ﬂg bCoun(: (A'I't(r:) 3ncti Generation of traffic flow factors for airport related traffic 6.9.17 The factors used vary slightly by year and scenario. Table 27
ermanent monitoring site data were collated based on the data . . .
P . roring 6.9.11 The airport mode choice models (Gatwick Surface Access Model presents factors for 2016 alongside the source information.
collection exercise undertaken for the development of GHOST. It ] ) . .
. . (GSAM)) for air passenger and airport employee mode choice, Table 27: Employees and passengers 11hr to 18/24hr and AWT to ADT
was used to estimate the relevant conversion factors to take the , _ conversion (2016)
i . produce forecasts of airport highway demands for AM1 (07:00-
11hr weekday traffic volume predicted by the model and generate
. i 08:00), AM2 (08:00-09:00), IP (average hour 09:00-16:00) and
18hr and 24hr estimates of traffic volumes as well as factors to , ) Emplovees Passenders
i . PM (average hour 16:00-18:00). These matrices are assigned to Emol ploy P g
convert average weekday traffic (AWT) estimates to average i , mployees assengers
. . . the highway model. GSAM also produces demand matrices for (source) (source)
daily traffic (ADT). Finally, these were also used to calculate )
_— i three OP periods, to make up the full 24 hours, but these are not X
factors for annualisation, to take average traffic volumes from i ) . Average 11 1.83 Derived from 1 g4
. assigned as there is no OP SATURN model. 11-hour assigned to 24hr . : .
June and generate annual average values that form the basis of . ICF/Mode Derived
. . . . flows for the June weekday can be calculated by adding the four Average 11
the environmental analysis. The specific sites, and calculations : 1.56 Choice Model 1-39 from
. assignments. to 18hr
for this are set out below. F ICF/Mode
6912  To obtain the 18hr and 24hr AWT and ADT link volumes required ~ 18NTAWTto g g7 rom 1.04
6.9.8 A total of 522 bi-directional traffic counts were used as the basis e i ) 18hr ADT GEMSAM Choice
. . . for environmental analysis, the 11-hour volumes are expanded to
of the generation of the factors. This approximates around 261 From Model
L . . 18hr and 24hr (June); the June volumes are converted to AWT, 24hr AWT to (g7 1.04
individual locations across the AoDM area. Of the 522 bi- dthe AWT i tted to ADT 24hr ADT GEMSAM
directional count sites, they comprised of 65 SRN and 457 non- andahe IS converted fo ’
SRN data points. Each site included data for a minimum of 6.9.13  The 11-hour to 18-hour factor is obtained from GSAM. The 11- 6.9.18  In common with the non-airport traffic, to calculate the relevant
between 1 to 30 days of 24-hour count data, some covering only hour volume is obtained by summing periods AM1, AM2, IP and annualisation factors to convert from June AWT and ADT to
weekday counts and others covering both weekday and weekend PM. The 18-hour total for 06:00-00:00 is obtained by summing AAWT and AADT respectively, a specific set of factors were
days. The data was processed to provide an estimate of AWT periods AM1, AM2, IP, PM and OP1 (18:00-00:00) plus a calculated to convert from the June to Average. These were
and ADT volumes at both 18hr and 24hr levels for SRN and non- percentage of period OP3 (04:00-07:00) that represents hour derived from counts taken on the M23 near Gatwick. These are
SRN site locations. Table 25 presents the factors derived from 06:00-07:00. The percentages are 33% for air passengers and presented in Table 28. These factors are applied across all
the count data. 53% for employees; the proportions are obtained from the Base scenarios/years.
Table 25: SRN and non-SRN 11hr to 18/24 and AWT to ADT matrix building process which reports the hourly totals. Dividing
conversion the 18-hour total by the 11-hour total gives the 11-hour to 18-hour Table 28: June AWT/ADT to AAWT/AADT (airport)
factor. This factor varies by scenario, depending on the GSAM
SRN | Non-SRN forecasts. Airport
Average 11 to 24hr 148  1.37 6.9.14 The 11 to 24-hour factor is also obtained from GSAM. This is
o] . . . June AWT to 0.94
Average 11 to 18hr 136  1.31 simply the sum of all modelled periods (24 hours) divided by the Average AAWT :
18hr AWT to 18hr ADT 0.980 0.935 11-hour total. This factor varies by scenario, depending on the June ADT to 0.94
GSAM forecasts. Average AADT
24hr AWT to 24hr ADT 0.974 0.936
) ) ) 6.9.15 A factor is applied to convert from June weekday to AWT. Base
6.9.9 These factors are applied across all scenarios/years and applied

to non-airport related traffic.

air passenger weekday matrices were created for each month of
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6.9.19

6.9.20

6.9.21

6.9.22

Preparation of environmental datasets

The requirements for the noise modelling were as follows?:

= 18-hour AAWT;

= individual hour flows (of AAWT) for the full 24-hour period;
= %HGVs on each road link per hour; and

=  mean (pivoted) speed.

The outputs were provided with the following classification: Car,
LGV, HGV, AirCar, AirLGV, and AirHGV enabling a distinction
between background traffic and airport related traffic.

A summary of the factors generated for the 2047 non-Airport
SRN, non-Airport non-SRN, Airport employees and Airport
passengers is presented in Table 29. The factors for Air

employees and Air passengers vary slightly across each year and

scenario as the factors are influenced by the aviation forecast,
with those presented being for 2047 with NRP. This table also
outlines the source for each hour. The core 11-hours covered by
the models were used directly in the case of AM1 and AM2, and
profiled for the IP and PM. The 18-hour and 24-hour values were
taken as fixed based on the scale of the data used to estimate
these values and have greater confidence in these estimates. To
support the requirements for the environmental analysis further
factors were derived to provide the relevant, more disaggregated
data.

For the Air Quality assessment 24-hour AADT data as well as
period data (AM peak 07:00 — 10:00 (3hrs), Interpeak: 10:00 —
16:00 (6hrs), PM peak: 16:00 — 19:00 (3hrs), Off peak: 19:00 —
07:00 (12hrs)) were required.

8 DMRB noise and vibration (LA 111) states that “TRL ‘Method 3’ provides reliable

results for most UK roads. Exceptions to this can include roads where the
proportion of night time traffic to day time traffic is atypical, which can occur on
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Table 29: Hourly factors (2047 NRP)

Hour Non-airport Non-airport Air Air
) Source/Method
starting SRN non-SRN employees passengers
0 0.58 0.66 1.08 0.69
1 0.48 0.42 0.32 0.47
2 24 - 18hr residual factored by 0.47 0.40 0.41 0.72
3 timeslice 0.64 0.59 0.61 1.15
4 1.15 1.18 1.36 1.57
5 2.69 2.76 2.22 1.41
6 Factoring from 18-11 residual 1.932 1.349 2.31 1.42
7 AM1 Model 1.00 1.00 1.00 1.00
8 AM2 Model 1.00 1.00 1.00 1.00
9 1.00 1.02 1.09 1.06
10 0.97 0.92 0.84 0.95
11 c ot Modelled A 0.95 0.92 0.72 0.95
12 envert from Wodetied AVg 0.96 0.95 1.05 1.09
Hour
13 0.97 0.96 1.14 1.06
14 1.02 1.04 1.24 0.97
15 1.13 1.19 0.91 0.93
16 Factoring from average PM 1.02 0.98 0.98 1.00
17 hourly flow 0.98 1.02 1.02 1.00
18 Factoring from 18-11 residual 1.60 1.99 1.52 1.1
19 1.15 1.33 0.95 1.09
20 . 0.84 0.86 0.43 0.96
18hr - 11hr residual factored
21 i : 0.63 0.63 0.52 0.75
by time period
22 0.49 0.55 0.62 0.77
23 0.35 0.29 0.65 0.90

roads serving facilities that operate 24 hours per day, for example airports or

ports”



6.9.23 The outputs were provided with the following classification: Car,
LGV, HGV, AirCar, AirLGV, and AirHGV enabling a distinction

between background traffic and airport related traffic.

6.9.24 The AAWT hourly data are aggregated to the form periods
needed on an AAWT basis. A factor from Table 26 or Table 28 is
then applied to convert this to AADT. These values are then
scaled to ensure they match the overall AADT to account for any
rounding or similar errors arising from the use of multiple factors

derived from differing sources in the calculation.
Speed pivoting

6.9.25 Speed pivoting was undertaken in line with LA 105°. This
approach used processed observed journey time information,
base model speed information, and the AoDM structure. A
correspondence between observed links and the modelled speed
was created to enable a link level comparison. Where multiple
observed links map to a modelled links, then the observed speed
is an average. This produces a table of pivoted speeds for each

link in the base model.

6.9.26 A set of generic factors were also calculated based on link types

defined by the adopted speed flow curves. These were applied to
links without observed data but where speed flow curves existed,
on the basis that they have similar characteristics and would

experience similar variance in terms of modelled to observed.

6.9.27 Several adjustments were also made following initial calculations
of the factors to ensure the factors were reasonable. Where the
speed is less than 5 kph these were recalculated on the basis of
5 kph. Where the link distance was less than 100, a generic
factor was used if the calculated factor was outside the range 0.5
to 2. A cap on the outturn speed of 113 is applied to ensure no
forecast speed could be higher than legal limits. Factors are

capped at 5.

6.9.28 For links with no speed flow curve applied an infilling process was
undertaken utilising average factors from links with speed flow
curves. Speed flow curves were grouped into London and non-
London and a weighted average factor derived for these areas. If
a link was within the London area (defined by being within the
LoHAM model area extent) then the London factor was applied, if

not a non-London factor was applied.

9 https://lagm.defra.gov.uk/air-quality/air-quality-assessment/dmrb-screening-model/
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6.10

6.10.1

6.10.2

6.10.3

6.10.4

6.10.5

6.10.6

6.10.7

Interaction with simulation models

Railway station microsimulation

6.11
The Network Rail Legion model of Gatwick Airport Station has

been adapted for use in this study. This is a microsimulation
model of person movements in and around the railway station in
AM and PM commuting peaks. Legion is the name of the
software. It is used to assess whether the passageways,
platforms, stairways, gate-lines etc are sized to handle the future
demands.

6.11.1

6.11.2

The Legion model uses the forecast demands from the strategic

rail model to expand the base year movements for each scenario:

= airport employee and air passenger station entries and exits
coming to/from North Terminal;

= airport employee and air passenger station entries and exits
coming to/from South Terminal;

= non-airport related station entries and exits. 6.11.3

The two-hour data from the rail model is converted to one-hour
periods using surface access/egress hourly proportions derived
from CAA survey data during the base matrix build.

Two datasets are passed to Legion for modelling: the raw station
entry/exit forecasts and a calibrated version of the forecasts
giving a closer match to observed entry and exit volumes in 2019
(see Transport Assessment Annex D — Station and Shuttle:
Legion Modelling Report for more information (Doc Ref. 7.4)).

6.11.4

Highway microsimulation

A VISSIM-based microsimulation model has been built of the
immediate vicinity of Gatwick. The highway assignment models
are cordoned to provide matrices to feed into this model. This
model is used to test in more detail the operational state of the
network using the forecast flows from the strategic model but
recognising the modelling of aspects such as signal timings can
be better represented in the VISSIM model.

A separate Transport Assessment Annex C — VISSIM
Forecasting Report outlines the use of the cordon matrices
within the VISSIM model and any adjustments made prior to use.
This report also outlines an assessment of the operation of the
highway network around Gatwick.

6.11.5

This model was used to aid the development of the SATURN
model coding, particularly with respect to signal timings, where

possible, such as advising on likely stage times, and to that end
there is a feedback relationship between the two models.

Risks and uncertainties

The forecasting of travel demand is inherently uncertain. Any
forecast outputs could be higher or lower than those predicted.
There are a range of macro and micro scale issues that
contribute to this which are outlined below.

Underpinning the forecasts are the base models representing
conditions in 2016. As outlined in the Local Model Validation
Reports, there are inevitably areas of the models where flows are
higher or lower than observed or where the journey time route is
faster or slower along a given section than the observed data.
Both highway and public transport models have been developed
in line with TAG and validated against the acceptability guidelines
relevant to each model.

The highway model performs well across the whole AoDM and
particularly in the vicinity of Gatwick. However, where there are
weaknesses in the performance of the model there is a need to
be mindful of these in forecasting. One area highlighted in the
LMVR is the M25 and how replicating the operation of key
sections in the model required bespoke speed flow curves. As
such there is a need to monitor performance here.

The public transport base model validation demonstrates a
reasonable level of accuracy in replicating capacities and journey
times both for rail and bus and coaches. There is uncertainty
about use of bus and coach because (a) no data was available to
use in building demand matrices for non-airport passengers,
therefore the bus/coach model contains only surface access trips
made by air passengers and journeys to work made by airport
employees; and (b) the limited count data at Gatwick bus stops
provided by Metrobus do not distinguish between airport and non-
airport related passengers. Nevertheless, the comparison of local
bus boardings at North Terminal (where the vast majority of bus
activity is airport-related) looks reasonable.

As outlined in Section 6.3 and in Section 7.3, between 2020 and
2022 the UK, as well as the global aviation industry, has been
experiencing the consequences of the COVID-19 pandemic. In
the short term there was a collapse in demand across all modes:
highway, rail and aviation. Whilst demand is recovering, flows
across all of these modes are not yet at the pre-pandemic level
and there is uncertainty over when this will be realised. There is
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6.11.6

6.11.7

6.12

6.12.1

6.12.2

also uncertainty over the distribution traffic would have, by
geography and time of time/day of week even if the volumes
returned to overall levels. The highway base model is for 2016
and is thus pre-pandemic. The demand forecasts may therefore
be overestimating the level of background traffic, therefore
providing a more robust Future baseline on which to undertake
the assessment.

Future development growth and transport scheme intervention is
a considerable component of uncertainty, and this is explored
further in Section 9 through the Uncertainty Log in terms of what
development and transport schemes are included. There are
further uncertainties evident in the TEMPro growth assumptions
and ongoing trip rates as a result of the pandemic.

As demonstrated above there are a range of areas contributing to
risks and uncertainties in building these models, and thus their
use. These are acknowledged and provide the context in which
this modelling has been undertaken and can be considered
further when considering the impacts discussed later in this
report.

Assessment of effects

The following section details the performance of the highway
model in relation to the Future baseline and With Project
respectively. This covers the four assessment years of 2029,
2032, 2038 and 2047.

The performance of the highway model is assessed by

considering the changes in network operation for each

assessment year between the Future baseline and With Project

scenarios. The assessment considers five performance areas

presented in Figure 30:

=  Strategic Road Network (SRN): M25 (J5 to J10), M23, A23 &
A27 (Lewes to Arundel);

=  Performance Area A: Gatwick, Crawley and Horley;

= Performance Area B: M25 to A272;

] Performance Area C: Inter-London; and

= Performance Area D: A272 — A27.

Transport Assessment
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Figure 30: Highway model performance areas
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Our northern runway: making best use of Gatwick

6.12.3 The following network characteristics are explored in the analysis:

=  Annual Average Daily Traffic (AADT) — presented in
vehicle units and represents the annual average daily
volume of road traffic expanded from the four individual
modelled time periods. Summarised across all Performance
Areas;

= Journey times — expressed as end-to-end travel times on

Table 31: Magnitude of impacts grid

Magnitude of impacts

Criteria

100% or
more

95 -
Congestion Indicator 80 - 85% 85 -90% 90 - 95% 100%
(]

Negligible

Negligible Negligible Negligible Negligible

key routes across the AoDM. These include the SRN routes
in the vicinity of Gatwick, the periphery of Crawley and other
key distributor roads. The routes analysed capture trips

<2% change in Verv Low THOSTER
egligible
Congestion Indicator . 91
2-5% change in
o change in B Negligible
Congestion Indicator

to/from Gatwick as well as other key strategic movements on  [isactt e N
the network. Presented for SRN, Performance Areas A, B change in Negligible Low Low Medium High High
and D: and Congestion Indicator

= Volume to Capacity (V/C) - ratios expressing the total road 21 0% change in m Negligible Low Medium High High High
traffic volume utilising a link with respect to its total available ongestion Indicator

capacity, this is a common metric used to assess the level of
congestion. Modelled values are presented to capture the
worst performing links (ie the maximum across all time
periods). V/C is segmented in to three key operational
categories presented in Table 30 and is considered for SRN
& Performance Areas A-D.

Table 30: Volume/Capacity operational categories

Category V/C definition

. VIC < 70%

Grey 70% < VIC < 80%
Green 80% < VIC < 90%
Amber 90% < V/C < 100%

Red VIC > 100%

=  Magnitude of Impact (Links/Nodes) — Changes between
link and node V/C metrics between the modelled years are
categorised into Low, Medium and High and is presented for
Performance Areas A-D. The categories are based on a
combination of changes in V/C referred to as congestion
indicators as well as the V/C standard in the latest of the
compared scenario. For example, an instance of V/C
changing by >10% with a corresponding V/C of <80% in the
latest year scenario is deemed ‘Negligible’, however if the
V/C standard is 90-95% in this context the change would be
classified as ‘High’. An overview of the parameters enforced
as part of the categorisation process is presented in Table
31. Links with a flow of less than 20 PCUs are excluded from
this process.
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7.1

7.11

7.2

7.21

7.2.2

7.2.3

Northern runway project assumptions .24

Introduction

The Project proposes alterations to the existing northern runway

at Gatwick which would enable dual runway operations. Together

with the alterations to the northern runway, the Project would

include the development of a range of infrastructure and facilities

to allow increased airport passenger numbers and aircraft

operations and to allow Gatwick to make best use of its existing

runways and infrastructure. A full Project Description is provided

in Chapter 5 of the ES and an overview is provided in Chapter 2

of the TA. 725

It is anticipated that by 2047 these improvements could increase
airport capacity up to 80.2 mppa, compared to a maximum
potential capacity based on existing facilities of 67.2 mppa within 7.3
the same timescale. This represents an increase of 731
approximately 13 mppa.

Context

There are two major outside influences that will affect the
predicted growth in demand at Gatwick these are:

=  the COVID-19 pandemic; and

= the development of Runway 3 at Heathrow.

While the COVID-19 pandemic has had a severe impact on the

global aviation industry it is expected that through the mid-2020s 732
overall demand for air travel will recover to previous levels and

then continue to grow.

Due to the uncertainty around when, or if, Heathrow’s third

runway (R3A) will come forward, the modelling work assumes

growth at Heathrow with two runways. This approach provides a
conservative assessment of the environmental impacts of the

Project, because if Heathrow R3 was to come forward, air

passenger demand at Gatwick would be likely to decline in the

period immediately following the opening of Heathrow R3.

However, by 2047, there would be little difference between air 733
passenger demand at Gatwick with or without Heathrow R3.
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The Heathrow R3 surface access narrative is predicated on “no
more traffic”, which is to say that total car traffic to the Airport is to
be maintained at existing levels, albeit with variation in passenger
and employee travel and therefore the distribution and timing of
trips. Nevertheless, the overall strategy of no more traffic at
Heathrow suggests that there would not be a material impact on
the performance of the highway network should both proposals
come forward. In terms of public transport, the network and
catchments serving the two airports are different and therefore
the cumulative effects of additional runways at Gatwick and
Heathrow are unlikely to be significantly different to those
modelled for the Project.

7.3.4

The forecasts prepared by Gatwick for the With Project and
Future baseline therefore adopt a 'No Heathrow R3’ assumption.

Seasonality 735

The passenger demand at the airport is highly seasonal with

significantly higher volumes of passengers observed during the

summer months. The development of the base models was 736
focused on an average weekday in June on the basis this

provided generally a higher level of background traffic than the

school holiday period (eg July/August) on the road and rail

networks, and that passenger demand in June was significantly

higher than in the remainder of the year.

Airport seasonality

Figure 31 shows daily person trips at Gatwick (weekday arrivals 7.3.7

and departures) for 2016. The blue line is from Gatwick terminal

counts; the black and green lines indicate the split between car

(including taxi) and public transport surface access, calculated by

Arup from CAA data. The thick lines show the values in each

month, while the thin lines show the (annual) average. The labels

indicate the percentage difference from the average. For

example, from the black line, there were 27% more car surface 738
access air passenger trips on a June weekday than on the annual
average weekday, 2016.

On the average weekday in 2016 there were about 112,000
surface access journeys at Gatwick, of which about 63,000 (56%)

were by car/taxi; and about 49,000 (44%) were by public
transport. The busiest month was August, with 148,000 surface
access journeys (33% more than average), of which 89,000 were
by car (41% more than average). July was the busiest month for
public transport with 61,000 public transport trips (24% more than
average).

The Gatwick strategic transport model represents an average
weekday in June. Figure 31 shows that June was the third
busiest month for car (after August and July; and the fourth
busiest month for public transport (after July, August and
September). June was chosen as the month to model because it
is a busy month for the airport and outside the school summer
holidays (non-airport traffic is lower in school holidays, so
transport models are not normally created for July and August).

The public transport shares for air passenger surface access are
shown in Figure 32. The weekday and 7-day public transport
share was around 40% in June (compare with 44% annual
weekdays; 43% annual all days).

While the model is for the month of June, it is common to quote
some metrics such as mode shares as annual averages for
weekdays (annual average weekday travel, AAWT) or for all days
(annual average daily travel, AADT). The factors to convert air
passenger surface access person trips from June to AAWT and
AADT are shown in Table 33. These factors, established from
base data are assumed to remain unchanged in future years.

Figure 33 shows the profiles for vehicles. It also shows the car
persons line from Figure 33 for comparison. Again, August is the
peak month with 37% more vehicles than average. The peak for
vehicles (37%) is less pronounced than the peak for persons
(41%). This is because average car occupancy varies by trip
purpose, with business having lower occupancy than leisure and
the purpose split varies across each month.

The average car occupancies are shown in Table 32.
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Figure 31: Surface access by month, 2016

Figure 32: Surface access public transport shares, 2016
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Figure 33: Car person and vehicle trips

Table 32: Average car occupancies, weekday, 2016

Month Occupancy
January 1.62
February 1.67
March 1.66
April 1.70
May 1.73
June 1.70
July 1.74
August 1.75
September 1.71
October 1.71
November 1.64
December 1.67
Average 1.70
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Table 33: Factors to convert from the modelled day (June weekday) to
AAWT, and from AAWT to AADT

June weekday to

Mode AAWT to AADT
AAWT

Car (parked) 0.81 1.05

Car (kiss & fly) 0.75 1.06

Taxi 0.80 1.01

Rail 0.95 0.97

Bus/coach 0.94 1.00

All surface access 0.85 1.01

7.3.9 Market mix refers to the mix of purposes (business and leisure),
residency (UK and non-UK) and haul length (long and short). It is
important to understand these as they vary seasonally and can
influence the scale of demand and mode share.

7.3.10 Figure 34 shows how the mix varied in 2016 based on analysis of
CAA data. For example, business made up 14% of annual trips,
with a peak in November (19%) and a trough in August (7%);
while leisure travel is the opposite, ie 86% annual average,
trough in November (81%), and peak in August (93%).

7.3.11 Each component of the market mix had a different public
transport share for surface access. The variations in public
transport share by purpose, haul and residency are shown in
Table 34 and Table 35. The public transport share for non-UK
residents is approximately double that of UK residents. There are
some small variations between weekdays and all days, and
between June and annual.

7.3.12 In Table 35, the public transport shares for each permutation of
purpose, haul and residency are shown, sorted from high to low
public transport share. The four non-UK resident categories all
have higher public transport shares than the four UK resident
categories.

7.3.13 For the mode choice modelling, the segments are UK Business,
non-UK Business, UK Leisure and non-UK Leisure. Table 36
shows the base mode shares.

7.3.14 Although there is no separate segmentation for long and short

haul, the correct short/long haul mix is maintained in each
segment residency/purpose segment by controlled expansion of
the base survey data when creating base and forecast year
demands.
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7.3.15

The ICF forecasts of air passenger trips and market mixes are set out in the Environmental Statement Appendix 4.3.1: Forecast Data Book

(Doc Ref. 5.3). Paragraph 8.4.1 states that purpose and residency proportions will remain similar to 2019 (the ICF base year) in all future

scenarios. The numbers from Table 8.4.1 are converted to percentages in the Table 37 and Table 38. The percentages in the base transport
model are also shown to confirm that the base assumptions are consistent.

Figure 34: Business, haul and residency shares, 2016, all days

Table 34: Airport surface access public transport shares, 2016

June (modelled month) Annual
Public Public Public Public
. transport transport transport transport
Segmentation Category
share share share share
(weekdays) (all days) (weekdays) (all days)
Business Business 51% 53% 56% 56%
Purpose Leisure Leisure 38% 38% 42% 40%
All All 40% 40% 44% 42%
SH Short 40% 40% 46% 45%
Haul LH Long 36% 38% 32% 32%
All All 40% 40% 44% 42%
UK UK 33% 33% 36% 34%
Residency Non-UK  Non-UK 64% 65% 67% 68%
All All 40% 40% 44% 42%
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Table 35: Public transport shares cross tabulations (Weekday, June

Table 37: Market mix, Future baseline

2016)

Public
Purpose Haul Residency | transport

Share
Leisure Short Non-UK 65%
Business Short Non-UK 63%
Leisure Long Non-UK 59%
Business Long Non-UK 47%
Business Short UK 47%
Business Long UK 37%
Leisure Short UK 32%
Leisure Long UK 28%
Total 40%

Table 36: Public transport share by model segment (Weekday, June

2016)
Public
Segment transport
share
Non-UK Leisure 64%
Non-UK 61%
Business
UK Business 46%
UK Leisure 31%
Total 40%
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Model 2016 r::::lgims ICF 2019 | ICF 2029 Future | ICF 2032 Future | ICF 2038 Future | ICF 2047 Future
Average weekday Base Baseline Baseline Baseline Baseline
7-day
All pax 42.9 43.5 46.6 57.3 59.4 62.4 67.2
Transfer pax 1.7 1.7 1.8 2.5 2.5 26 2.6
Excl transfer pax 41.2 41.7 44.8 54.8 56.9 59.8 64.6
UKB 10% 9% 9% 9% 9% 9% 8%
UKL 65% 67% 67% 67% 67% 67% 67%
NUKB 6% 5% 5% 5% 5% 5% 5%
NUKL 19% 20% 20% 20% 20% 20% 20%
Total 100% 100% 100% 100% 100% 100% 100%
Business 16% 14% 14% 13% 13% 13% 13%
Non-UK 25% 25% 24% 25% 25% 25% 25%
Table 38: Market Mix. With Project

Model 2016 Average @ Model 2016 ICF 2019 ICF 2029 With ICF 2032 With ICF 2038 With ICF 2047 With

weekday Average 7-day Base Project Project Project Project
All pax 42.9 43.5 46.6 61.3 72.3 75.6 80.2
Transfer pax 1.7 1.7 1.8 2.7 2.7 2.7 29
Excl transfer pax 41.2 41.7 44 .8 58.6 69.6 72.9 77.3
UKB 10% 9% 9% 9% 8% 8% 8%
UKL 65% 67% 67% 67% 67% 67% 67%
NUKB 6% 5% 5% 5% 5% 5% 5%
NUKL 19% 20% 20% 20% 20% 20% 20%
Total 100% 100% 100% 100% 100% 100% 100%
Business 16% 14% 14% 13% 13% 13% 13%
Non-UK 25% 25% 24% 25% 25% 25% 25%
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7.3.16

7.3.17

7.3.18

7.4

7.4.1

7.4.2

The haul proportions in the ICF forecasts do change in future.
ICF assume that long haul will increase from 19% in 2019 to
between 23% and 27% in future cases, with corresponding falls
in short haul and domestic. Table 8.3.1 of the Environmental
Statement Appendix 4.3.1: Forecast Data Book is reproduced
as Table 39 right.

Note that in the strategic model there is no distinction between

‘domestic’ and ‘short’; these are combined into a single category,

short haul. Following discussion with ICF, the advice was to:

=  hold the purpose and residency mix constant for future years
in all scenarios; and

= raise long haul by 4 to 8 percentages points depending on
scenario (and reduce short haul by same amounts).

Adopted approach to seasonality

The ICF forecasts represent a Busy Day in August and reflects
the worst case day for the Airport in a single year. However, an
August day is not the busiest in terms of the local road network
where traffic volumes can be 1-2% below the annual average
condition. Overlaying the August busy day on average June
weekday background traffic would represent an unrealistic worst
case scenario, as these conditions would never materialise on
the road network. In order to assess a reasonable worst case
condition, the peak day in June for the airport was adopted, and
was overlaid on the June average weekday background demand.

Airport demand growth

Gatwick’s aviation consultants, ICF, provide forecasts of hourly
air passenger arrivals and departures for an August “busy day”,
broken down by haul (long and short) and terminal (North
Terminal and South Terminal). The hours are ‘airside’ based on
the scheduled time the flights depart and arrive. These forecasts
include only those passengers who start or end their trip at
Gatwick, and therefore make surface access trips; the
passengers who transfer between planes at Gatwick are
excluded.

Table 40 shows the daily surface access trip totals for the Future
baseline and With Project by year for High August and High June,
and the factors used to convert between the two. The factors
were agreed with ICF; starting at 0.95 and increasing towards 1

in later years as the peakiness of the monthly profile is assumed
to flatten.
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Table 39: Future market mix assumptions, ICF [Table 8.3.1: Gatwick Passengers, Market Mix (%)]

Table 40: Daily surface access forecasts

Scenario

High Aug arrivals and

departures (thousands)

Factor (High August to High June)

High Jun arrivals and

departures (thousands)

Future Baseline 2029
With Project 2029

Future Baseline 2032
With Project 2032

Future Baseline 2038
With Project 2038

Future Baseline 2047
With Project 2047

178.3
189.6
182.1
217.3
187.1
226.9
193.9
236.1

0.95

0.96

0.97

0.97

169.3
180.0
174.8
208.6
181.4
2201
188.0
229.0
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743

744

7.4.5

7.5

7.51

7.5.2

The next step is to split the hourly ICF North Terminal and South
Terminal data into the GapSAM model segments. The same
splits are applied in future years as in CAA data for the June
2016 Base. This is on the advice of ICF who anticipate no
material changes in residency or trip purpose in future. The
segment proportions are:

=  UKB (UK Business): 9.7%;

=  NUKB (non-UK Business): 5.3%;

= UKL (UK Leisure): 64.4%; and
=  NUKL (non-UK Leisure): 20.5%.

The segmented High June arrivals and departures by
terminal/hour are input to the air passenger surface access matrix
build.

For each scenario, ICF provide airport employee growth from
base to the scenario in question for shift and non-shift workers.
These are used to factor the base employee commute tour
matrices to future year scenarios. It is assumed that shift start
and end time distributions will be unchanged from the Base. The
forecasts for total airport employees are shown in Table 41.

Future year reference case air passenger matrix
build

For each future scenario, reference air passenger surface
access demand matrices were built. These represented the
likely demand where no change in travel costs were
considered. They provided the input into the mode choice
model (GSAM) which calculated the change in mode share
which is reported later in the forecasting report.

The process used applied a set of reference growth rates to
the base air passenger surface-access tour matrices. The
modelling was tour-based to ensure that the mode chosen for
the two directions of the surface access trip was consistent,
and based on the levels of service (times and costs) of the
round trip at the relevant times of day. The base tour demand
was in four dimensions:

] Four purpose/residency combinations: {UKB, NUKB,
UKL, NUKL}; the splits held constant between base and
future.

=  Ten surface access modes {self-park on-airport, self-park
off-airport, valet-park car stored on-airport, valet-park car
stored off-airport, rental on-airport, rental off-airport, taxi,
car drop off/pick up, bus/coach, rail}; the splits were held
constant between base and future reference demands.

] Two terminals {South Terminal, North Terminal}; the
splits vary by forecast.
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7.5.3

7.54

Table 41: Gatwick employment forecasts

Future Baseline

With Project

Employment category Base

Cabin crew 5,791 7,066
Airport/airline management 671 756
Apron, ramp, cargo, baggage, drivers 2,434 2,549
Catering, cleaning, housekeeping 3,061 3,896
Customs, immigration, police, fire 1,073 1,383
IT 234 260
Maintenance trades 1,899 2,227
General management 1,374 1,480
Passenger services, sales, clerical 3915 4,158
Pilots, ATC, flight operations 1,533 1,645
Security 1,822 2,189

TOTAL 23,807 27,609

= Thirty-six time landside period combinations {out: AM, IP,
PM, OP1, OP2, OP3} x {return: AM, IP, PM, OP1, OP2,
OP3}; the splits vary by forecast.

To create growth factors, the Gatwick CAA base air

passenger survey data were expanded twice: firstly using the

base terminal counts and, secondly, using the future terminal

“counts” (forecasts of counts) for each category. Adjustments

were made to convert scheduled (airside) times to surface

access (landside) times:

= Waiting (departures) and exiting (arrivals) time
distributions were applied to convert the ICF airside times
to the distributed landside times required for surface
access modelling.

= 50% of rail mode air passenger arrivals leaving the
airport in period OP2 (00:00-04:00) were assumed to
stay in a local hotel and postpone their departure until
later in the day (10% to AM 07:00-09:00, 40% to OP
09:00-16:00). This behaviour was identified during base
matrix building and is assumed to continue in future.

The array of growth factors is calculated by dividing the
expanded future by the expanded base for each category. The
growth factors are multiplied by the base tour matrices to
create the future reference tour matrices. The totals are then
checked to ensure that, when combined, daily trips sum to
within 1% of the target High June values in the rightmost
column of Table 40.

7,227
767

2,556
4,001
1,422
263

2,269
1,493
4,189
1,652
2,235
28,07

7,464 7,791 7,378 8,225 8,481 8,775
783 805 777 834 851 871
2,571 2,588 2,605 2,744 2,754 2,760
4,157 4,371 4,101 4,656 4,823 5,016
1,480 1,559 1,459 1,665 1,727 1,799
268 274 266 283 288 294
2,330 2,414 2,308 2,526 2,592 2,667
1,513 1,541 1,506 1,577 1,598 1,623
4,234 4,297 4,218 4,380 4,429 4,485
1,667 1,684 1,700 1,836 1,846 1,852
2,303 2,397 2,278 2,522 2,596 2,680
4 28,770 29,721 28,596 31,247 31,985 32,822
7.6 Cargo and goods vehicles
7.6.1 In 2017/18, Gatwick handled just over 102,000 tonnes of
cargo. Gatwick’s cargo volumes are forecast to grow to just
over 290,000 tonnes by 2047 in the Future baseline and just
under 350,000 tonnes in the With Project scenario in the same
period.
7.6.2 Forecast growth in cargo volumes is driven by an increasing

proportion and volume of flights to long haul markets where
cargo volumes are typically strong. To serve these markets
the forecasts anticipate a greater proportion of wide-body
aircraft with cargo capacities in line with or greater than
today’s fleet. The forecast growth in cargo numbers is shown
in Table 42.

Table 42: Cargo growth forecast (tonnes)

Year | Baseline | With Project
2016 76,800

2018 150,057

2029 227,705 250,816
2032 234,969 304,626
2038 254,499 322,949
2047 290,499 348,430
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7.6.3

7.7

7.7.1

Goods vehicles for cargo are not the only ones
accessing/exiting the airport as both light and heavy goods
vehicles are required to service the airport and aeroplanes
themselves as well. This can include deliveries for retail,
waste or maintenance/construction work. Therefore, there
were two assumptions applied to goods vehicles at the airport
in order to increase the numbers to/from the airport. These
were:
= Cargo — trips accessing the zone in the highway model
representing the cargo terminal were increased by a
growth factor between 2016 and the scenario being
modelled. For example, the growth factor used for 2047
with Project was 4.54. representing an increase from
76,800 tonnes to 348,430 tonnes.
= Servicing — for any other goods vehicle trips using the
Gatwick zones not related to the cargo terminal, these
have been increased in line with the passenger per
annum increase for each of the scenarios. The growth
factors used for these vehicles is shown in Table 43.

Table 43: Growth in Gatwick goods vehicles servicing the
airport

Year Baseline With Project
2029 14 1.5

2032 1.46 1.77

2038 1.53 1.85

2047 1.65 1.97

Indirect and catalytic employment growth

Indirect and catalytic employment growth numbers for the

With Project scenarios were generated by economics

consultant Oxera on behalf of Gatwick. A summary of the

indirect and catalytic employment growth included in the With

Project scenarios is shown in Table 44. The breakdown of

indirect and catalytic growth by local authority district (LAD)

was provided, and broken down by MSOA in proportion to

forecast background jobs growth. Direct, indirect and catalytic

employment are defined as:

=  Direct: employment on airport (Gatwick and other on
airport companies);

= Indirect: employment throughout the UK via the supply
chain of firms at Gatwick; and

= Catalytic: other employment generated, eg through
companies locating in the area due to access afforded by
Gatwick.
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7.7.2

It should be noted that these assumptions use the same
methodology as the PEIR modelling. Oxera have updated
their methodology since PEIR, however, the results from the
new methodology were not available at the time of the Core
Scenario modelling however even with the new method
employment numbers were similar.

Table 44: Indirect and catalytic employment growth included in the
With Project scenarios

Employment Type Area 2029 | 2032 2038 2047

Indirect

Catalytic

7.8

7.8.1

7.8.2

7.8.3

Diamond 400 1,300 1,400 1,400
CtoCLEP 700 2,100 2,200 2,100
5 Authorities 1,300 4,000 4,100 3,900
UK Total 1,800 5,600 5,900 @ 5,600
Diamond -500 1,400 6,500 6,000
CtoCLEP -900 2,500 11,300 10,400
5 Authorities  -500 1,900 11,300 10,400

Car parking assumptions

Assumptions are required for future car parking so that the car
trip ends can be distributed. The availability of car parking is
separately assessed for:

=  On- and off- airport air passenger self-parkers;

= On- and off- airport valet car storage; and

= On-airport employee parking.

The car parking assumptions have been agreed with Gatwick
to ensure that the closures to enable with project works and
reopening of car parks across all scenarios have been taken
into account. This includes changes in car park use between
staff, valet or park and fly provision. Staff parking provision
remains consistent across all scenarios, although the exact
locations may change.

Table 45 sets out the on-airport car parking spaces assumed
for staff, air passenger park and fly (self-park) and air
passenger valet car storage.

Table 45: On-airport parking provision

Staff spaces Park and Fly Valet @ Total

2019 6,090 19,981 19,084 45,155
2029 Future Baseline 6,090 26,552 19,084 51,726
2032 Future Baseline 6,090 26,552 19,084 51,726
2038 Future Baseline 6,090 26,552 19,084 51,726
2047 Future Baseline 6,090 26,552 19,084 51,726
2029 With Project 6,090 25,150 11,153 42,393
2032 With Project 6,090 28,350 13,952 48,392
2038 With Project 6,090 31,540 16,352 53,982
2047 With Project 6,090 33,540 16,352 55,982
7.8.4 Table 46 to Table 50 set out the trip end distribution by zone

7.8.5

for air passenger self-park and valet-park both on and off
airport, and for employees. The zones referenced in these
tables are shown in Figure 35. On-airport zones with car parks
are shaded and are numbered in the range 67001-67011; off-
airport zones with car parks are located with a dot and are in
the range 67101-67130.

Table 46 shows the distribution of trip ends for on-airport self-
parkers in each scenario. The proportions are based on 2015-
2018 survey data of where North Terminal and South
Terminal passengers actually chose to park, which varies by
terminal (passengers generally select a car park that is
conveniently located for the terminal used). The proportions
for North Terminal and South Terminal are then adjusted for
future years to reflect proposed changes in on-airport car
parking locations and capacity, while still retaining the general
pattern.
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Figure 35: Location of zones with car parking or valet storage

Table 46: Air passenger: car park and fly parking locations — on airport distribution

2029 2032 2038 2047
Future Baseline

With Project With Project With Project With Project
Zone NT ST NT ST NT ST NT ST NT ST
67003 17% 0% 20% 0% 16% 0% 14% 0% 13% 0%
67004 29% 1% 34% 1% 28% 1% 24% 1% 21% 1%
67005 0% 0% 0% 0% 0% 0% 26% 1% 23% 1%
67006 46% 1% 40% 1% 48% 1% 28% 1% 37% 1%
67008 5% 95% 7% 98% 6% 96% 5% 95% 5% 95%
67011 2% 2% 0% 0% 2% 2% 2% 2% 2% 2%

Transport Assessment
Annex B: Strategic Transport Modelling Report

7.8.6

Table 47 shows the distribution of trip ends for off-airport self-
parkers. This is based on 2015-2018 survey data of where airport
passengers who used off-airport parking actually chose to park. It
is assumed that no new parking capacity will be developed off-
airport and the Base distribution shown in the table is assumed to
remain unchanged in all future year scenarios.

Table 47: Air passenger: car park and fly parking locations — off airport

distribution
Zone Proportion
67101 4%
67102 3%
67109 10%
67110 1%
67111 17%
67112 4%
67113 20%
67114 1%
67115 5%
67116 1%
67117 2%
67121 0%
67126 5%
67127 15%
67130 1%
7.8.7 Table 48 shows the assumptions for on-airport valet car storage.

For departing passengers, the air passenger’s car is dropped off
at the terminal; the valet operator then moves the vehicle to a car
storage area in the proportions shown in the table. For arriving
passengers, the valet operator fetches the car from the car
storage areas to the terminal where the air passenger picks it up.
This is based on 2015-2018 survey data of where air passengers
using on-airport valet operators actually chose to park, adjusted
in future years for proposed changes in on-airport valet parking.
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Table 48: Air passenger: car valet parking locations — on airport

distribution
2029 2032 2038 2047
Future _ _ ) _
Baseline With With With With
Project Project Project Project
67006 29% 17% 14% 12% 12%
67007 5% 0% 0% 0% 0%
67008 36% 60% 48% 41% 41%
67011 29% 23% 39% 48% 48%
7.8.8 There are also off-airport valet companies. These operate in

7.8.9

Transport Assessment

the same way as the on-airport operators but the cars are
stored away from the airport. The proportions are shown in
Table 49. This is based on 2015-2018 survey data of where
air passengers using off-airport valet operators actually chose
to park, with no adjustments in future years.

Table 49: Air passenger: car valet parking locations — off

airport distribution

Zone Proportion
67103 7%
67104 8%
67105 2%
67106 0%
67107 3%
67108 14%
67109 9%
67116 1%
67118 9%
67119 3%
67120 1%
67122 1%
67123 4%
67124 2%
67125 5%
67127 12%

Table 50 shows the distribution for employee parking. This is
based on the 2016 GAM employee survey data of where
employees actually chose to park, adjusted in future years for
proposed changes in the employee parking. The survey data
showed that very few employees park off-airport. In future
years it is assumed that all employee parking is located on-

airport.
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Table 50: Employee parking distribution

2029 2032 2038 2047
Future . . . .
Zone . With With With With
Baseline . . . .
Project Project Project Project
67001 43% 43% 43% 43% 43%
67002 2% 0% 0% 0% 0%
67003 0% 15% 15% 15% 15%
67005 15% 0% 0% 0% 0%
67006 8% 8% 8% 8% 8%
67007 6% 6% 6% 6% 6%
67008 19% 28% 28% 28% 28%
67010 7% 0% 0% 0% 0%
7.9 Car rental assumptions
7.9.1 Table 51 sets out the distribution of trips for car rental. The
passengers who use on-airport car rental are assumed to use
the facility in the same terminal. The passengers who use off-
airport car rental providers are assumed to pick up and return
their vehicle their vehicles at zones 67105, 67128 and 67129
in the proportions shown in Table 51.
Table 51: Car rental distributions
Zone North Terminal = South Terminal
Car Rental — On airport
67003 (NT) 100% 0%
67008 (ST) 0% 100%
Car Rental - Off airport
67105 50% 50%
67128 25% 25%
67129 25% 25%
7.10 Taxi assumptions
7.10.1

Table 52 shows the assumptions for what taxis do next after
dropping off air passengers. For taxis picking up, the same
assumptions apply in reverse, eg 10% of taxis that pick-up at
one of the arrivals forecourts arrive empty from Horley.
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Table 52: Taxi assumptions

Empty leg

All future year
scenarios

Return empty to where it came from 50%
Empty to taxi holding area at the same 20%
terminal (to wait in rank/holding area)

Empty to taxi holding area at the other 5%
terminal (to wait in rank/holding area)

Empty to Horley (to depot/rank, another 10%

fare etc.)
Empty to Crawley (to depot/rank, 15%
another fare etc.)
TOTAL 100%
7.11 U-turn assumptions
7.11.1 When preparing the base model, the counts data indicated a
number of U-turns taking place at North Terminal and South
Terminal roundabouts. These U-turns were included in the
base model. In future year models it has been assumed that
there are no U-turns.
712 Bus speeds
7121 Bus and coach speeds have been reduced in future years in

line with rising highway congestion. The speed factors from
Base to future are shown in Table 53. These are based on the
UK Road Traffic Forecasts 2018 Scenario 1 - Reference —
average speed for motorway and all roads in SE England.

Table 53: Bus and coach speed factor relative to 2016

AM IP PM OoP
2016 1.000 1.000 1.000 1.000
2018 0.997 0.997 0.997 0.999
2029 0.985 0.986 0.983 0.993
2032 0.981 0.982 0.978 0.991
2038 0.971 0.974 0.967 0.987
2047 0.947 0.963 0.934 0.981
713 Surface access commitments (SACs)
7.13.1 The SACs document has been submitted with the DCO

application. It sets out measures which are treated as
mitigation within the modelling work for the purposes of this
assessment. The SACs will inform a future Airport Surface
Access Strategy (ASAS) which will be a robust strategy to
deliver the mode share commitments which Gatwick is
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7.13.2

7.13.3

7.13.4

7.13.5

7.13.6

making, through measures to improve rail, bus, and
sustainable transport provision and use.

In alignment with the SACs, the future ASAS will focus on
specific interventions related to staff travel in particular. The
future ASAS will seek to promote sustainable and healthier
modes of transport for staff and reduce travel to work by
single occupancy car.

Surface access measures have been tested through the
strategic modelling process to understand the impact of ‘pull’
and ‘push’ measures and the mode shares that could be
achieved as a result, informing the mode share commitments
in the SACs. ‘Pull’ measures include committed and planned
transport improvements such as additional bus and coach
services, planned upgrades on the Brighton-London main line
or the M23 Smart Motorway Project. ‘Push’ measures include
increasing forecourt or parking charges.

Mode share commitments

Gatwick commits to achieving the following annualised mode

shares within three years of the opening of the new northern

runway:

= 55% of air passenger journeys made by public transport;

= 55% of staff journeys to work made by public transport,
shared travel and active modes;

= Areduction of all air passenger drop-off and pick-up car
journeys to 12%; and

= 15% of staff journeys to work originating within 8km of
the Airport to be made by active modes.

In addition to the commitments indicated above, Gatwick has

identified longer term aspirations for mode shares for

passengers and staff, which it will seek to achieve in addition

to the mode share commitments. These aspirations are as

follows:

= 60% of air passenger journeys made by public transport;

= 60% of staff journeys to work made by public transport,
shared transport and active modes;

= Reduce air passenger drop-off and pick-up journeys by
car to 10%;

= 20% of staff journeys to work originating within 8km of
the Airport to be by active modes; and

= 50% of staff journeys to work originating within 16km of
the Airport to be by public transport.

These commitments and the measures which support them
have been developed through iterative testing in the model
suite. The modelled interventions and related actions are set
out below.

7.14

7.14.1

7.14.2

7.14.3

Proposed mitigation

In order to accommodate the proposed increase in passenger
numbers, and taking into account other known and planned
developments in the area and expected access and mode
share changes, highway works are proposed as part of the
Project. These are to both the South Terminal and North
Terminal roundabouts, to improve capacity and mitigate
against significant effects, with additional improvement works
also proposed at the Longbridge Roundabout.

The final designs and details of the improvement works are
the result of road traffic assessment and detailed engagement
with highway authorities, including National Highways.

The proposed highway works are split into three sections as

per the high-level summary of the proposed works provided

below. The proposed highway works are illustrated in Figure

36.

=  Gatwick Spur (Formerly M23 Spur) and South
Terminal Roundabout — A full grade separation upgrade
is proposed at South Terminal Roundabout. The South
Terminal Roundabout is to remain at grade with the
mainline consisting of Gatwick Spur and Airport Way to
be grade separated via a proposed flyover. Four
associated slip roads are proposed at the roundabout.
The eastbound hard shoulder of M23 spur is to be
converted to a running lane resulting in three lanes to be
provided in the eastbound direction as per the existing
westbound provision. The M23 spur is to be re-classified
as an A road and is to be known as Gatwick Spur. A third
lane westbound is to be introduced on Airport Way over
the London to Brighton railway between the South
Terminal Roundabout westbound merge slip road and
the North Terminal Flyover diverge;

=  North Terminal Roundabout — A partial grade
separation upgrade is proposed. The North Terminal
roundabout is to remain at grade with the size of the
roundabout proposed to be increased along with
proposed modifications to the roundabout approach
arms. The North Terminal Flyover is to be introduced to
provide direct connection between Airport Way
westbound and A23 London Road Northbound. A new
signal-controlled junction is to be introduced on A23
London Road northeast of North Terminal Roundabout.
The Airport Way eastbound connection from North
Terminal Roundabout is to be removed with traffic to
utilise alternative route provided via A23 London Road
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and a modified A23 London Road diverge onto Airport
Way eastbound; and

Longbridge Roundabout — The capacity of the existing
at-grade roundabout is to be increased through
modifications including widening of the circulatory
carriageway, upgrades to the roundabout approaches
and signalisation improvements. The A23 Brighton Road
is to be upgraded with new turning bay provision. A third
lane northbound is to be introduced on A23 London Road

Figure 36: Proposed highway mitigation
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between the proposed North Terminal Flyover and
Longbridge roundabout. The active travel infrastructure in
the vicinity of the junction is to be modified to
accommodate the roundabout design changes and a new
link for pedestrians and cyclists is to be provided

between Longbridge and North Terminal Roundabout via
a proposed path on the western side of A23 London
Road.

7.14.4

7.14.5

The scheme also includes a range of other highway
infrastructure works including structures and drainage
improvements.

Alongside the Figure 36, a set of General Arrangement
drawings have been submitted (Surface Access Highways
Plans — General Arrangements (Doc Ref. 4.8.1) which show
in more detail the layout in this location drawings 41700-XX-B-
LLO-GA-200151 to 200153.
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8.1

8.1.1

8.2

8.2.1

8.2.2

8.2.3

8.2.4

8.2.5

Scenarios

Introduction

This section outlines the different scenarios that have been

assessed and their specific assumptions:

= Core Scenarios (Future baseline, With Project);

= Construction Scenarios (Airfield, Highway);

=  Cumulative Development Scenarios (Cumulative
Development Future Baseline plus (CDev), Cumulative
Development With Project (CDev With Project)); and

=  Habitat Regulations Assessment.

Core scenarios

The Core Scenarios have been run for all four assessment years:
2029, 2032, 2038, 2047.

Future Baseline - Business as Usual (BAU)

The Future baseline contains all committed transport projects and
development growth identified in the Uncertainty Log which is
detailed further in Section 9. This also includes background
growth in households and employment across the country that
may influence wider travel demand as outlined in Section 6.3.
Future growth at Gatwick without the Northern Runway project is
also included in this scenario as set out in Section 7.4.

As highlighted in Section 7.13, in the absence of the Project there
will still be improvements to the key junctions near Gatwick. The
North Terminal Roundabout, connecting Northway, Longbridge
Way, the A23, Airport Way, Gatwick Way, and the North Terminal
Approach, is to have the A23 South entry and the southern third
of the roundabout widened to three lanes. The Airport Way entry
is to be widened to four lanes including the segregated lane. The
Longbridge Way entry and exit is to be widened.

The North Terminal roundabout will be signalised which will
improve traffic flow and safety.

The South Terminal Roundabout, connecting the M23 spur,
Airport Way, and the Gatwick Ring Road, is to have the Ring
Road South exit and Airport Way eastbound approach widened.
The South Terminal roundabout will be signalised which will
improve traffic flow and safety.
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Figure 37: North Terminal Future baseline scheme

Figure 38: South Terminal Future baseline scheme
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8.2.6

8.3

8.3.1

8.3.2

8.3.3

8.3.4

8.3.5

8.3.6

8.3.7

With Project - With Northern Runway

The With Project scenario includes all of the assumptions set
out in Section 7, notably increases in passenger employee
and cargo demand, changes to parking locations, increases to
the pricing of parking and forecourt charges, indirect and
catalytic employment growth as a result of the Project and the
proposed highway mitigation as outlined in Section 7.13.

Construction scenarios

Two construction scenarios have been modelled to assess the
impact of construction at two different phases of the
development being delivered. These scenarios reflect:

=  The airfield and airport works; and

= The effect of the highway construction.

This first provides an understanding the impact of peak
construction vehicle traffic on the highway network. It
considers construction traffic reflecting the significant airfield
and airport works, which is programmed to be completed
before running way opening (currently scheduled in 2029),
modelled using the 2029 baseline scenario for airport and
background traffic.

The second scenario provides an understanding of the impact
of constructing the highway mitigation. This construction
scenario uses the 2029 With Project airport traffic and
considers the effects associated with highway construction,
such as potential traffic redistribution using strategic
modelling.

Airfield construction

A peak airfield construction scenario has been tested with
construction trips added on to 2029 baseline traffic levels.

Construction vehicle data has been generated on a monthly
basis by Gatwick’s construction team in relation to core and
non-core construction activities to deliver the Project.

The busiest month for construction vehicle activity is
December 2026 with 38,450 construction vehicles for the
busiest shift across that month, comprising 16,360
construction workforce or Person Owned Vehicles (POVs) and
22,090 other construction vehicles as a mix of HGVs, LGVs
and Liveried Vans and a two-shift day.

However, December is a lower month for traffic on the
highway network around the Airport and therefore the
assessment has also considered other months during the
peak months of construction activity in 2026 and 2027.
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8.3.8

8.3.9

8.3.10

8.3.11

Typically, the summer months, with high Airport activity and
background traffic, are the busiest on the network.

Accordingly, the modelling and assessment considers the
highest summer month which occurs in August 2027 with
21,834 vehicles for the busiest shift across that month,
comprising 7,326 POVs and 14,508 other construction
vehicles and two, 10-hour shifts and an 8-hour night shift.

This monthly data has been used to generate daily and peak

period traffic volumes by:

=  Considering shift patterns.

= Dividing monthly vehicle numbers by 22 working days per
month.

= Assuming 1.5 construction workers per vehicle, which is
considered to be conservative. Gatwick's construction
team have data which suggest that a reasonable
proportion of the recent workforce on airside projects at
the Airport came to site in minivans with up to 6 people
per van. As such, 1.5 construction workers per vehicle is
considered a conservative case.

= Assuming 10% construction workforce public transport
mode share. Again, this is a low percentage given the
excellent connectivity provided by Gatwick Airport
Station, as well as local bus and long-distance coach
services.

The three shifts in August 2027 mean that, for the busiest
daytime peak, the monthly total POVs is 7,326 vehicles,
equivalent to 3,663 POVs in one direction. When divided by
22 working days and factored by 90% to reflect 10% of
construction workers on public transport, this gives 150
construction worker vehicles travelling into the MA1 site in the
AM peak period (07:00-08:00) and out of the site after the PM
peak period (18:00-19:00) in August 2027.

In order to provide a reasonable distribution of potential
locations from which construction workers will travel to/from
the distribution of direct and indirect employment, advised by
Oxera, was used. This distribution is shown in Figure 39 at the
zonal level and Table 54 provides countywide totals.

8.3.12

8.3.13

8.3.14

8.3.15

8.3.16

Table 54: Airfield construction trip generation by county

County Total Number of Trips (AM1)
West Sussex 38

Surrey 44

Kent 40

East Sussex 13

Croydon 7

Brighton and Hove 7

For HGVs and LGVs, the shift patterns in August 2027 mean
that, for the busiest daytime shift, the monthly total
construction vehicles are 14,508 vehicles, equivalent to 7,254
in one direction. When divided by 22 working days and spread
over a 10-hour shift, the estimated vehicle trip generation is 33
vehicles (HGVs and LGVs) in and out every hour along the
M23 Spur. At this stage, material-carrying construction
vehicles, ie LGVs and HGVs, have not been excluded from
peak hours on the highway network to test the impact of extra
construction traffic in the peak.

The proposal is for all construction vehicles to travel to and
from the airport from via M23 Junction 9, and no restrictions
are proposed for construction worker vehicles. Construction
traffic would be monitored to ensure compliance with
proposed routes, unless disruption causes these to be
unavailable and signed diversionary routes provided.

The estimated vehicle trip generation is 33 vehicles (HGVs
and LGVs) in and out an hour along the M23 Spur, and 150
construction worker vehicles in the AM peak hour. As
described above the construction workers have been
distributed out over the local authorities while the construction
vehicles have been defined in the HAM as fixed routes and
the distribution of these vehicles is shown in Figure 40.

The modelling has tested the summer peak level of
construction activity in August 2027 on 2029 baseline airport
and background traffic levels to provide a robust assessment
of potential construction impacts. The difference in traffic flows
between 2027 and 2029 would be small (up to 5% higher) and
accordingly within the daily variation in any given year.

The Airfield Construction scenario was run through the full
GHOST suite, although given the primary intervention here is
Highway related, only results for the Highway assignment are
presented in Section 13.
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Figure 39: Airfield construction trip generation by zone

Figure 40: Distribution of construction vehicles in PCUs — AM Peak Hour (07:00-08:00) and PM Peak Hour (18:00-19:00)
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8.3.17

8.3.18

8.3.19

Highway construction

As detailed in Section 7.13, improvement schemes are proposed
along the corridor between and at Longbridge, North Terminal
and South Terminal Roundabouts. The most complex highway
construction phase as currently envisaged would involve a
combination of construction works at the North and South
Terminal roundabouts as well as Longbridge, as shown in Figure
41 to Figure 43. The construction methods are typical for the
works envisaged but the sequencing of these to avoid
unnecessary disruption creates complexity.

The works could last for a period of up to eight months and would

include:

=  Longbridge Roundabout;

= Narrowed approach lanes;

= North Terminal Roundabout;

= narrowing of circulatory;

=  narrow lanes on merges and diverges, likely requiring some
traffic management on the A23;

= A combination of narrow lanes and/or lane closures and
contraflow running on the western section of Airport Way to
allow the flyover to be built;

= South Terminal Roundabout;

= narrowing of circulatory; and

= narrowing of approach lanes on all approaches.

The modelling has tested the impact of the closure on 2029 With
Project demand, ie assuming the Northern Runway is open, to
provide a robust assessment of potential construction impacts
with additional demand generated by increased runway capacity.
It is envisaged that these works would take place between
January and August, with much of the works carried out at quieter
times. Overlaying on the existing June traffic ensures the
robustness of the assessment. The scenario modelled assumes
concurrent construction work on all elements (North Terminal,
South Terminal and Longbridge Roundabout) all occurring
simultaneously whereas in reality phasing may result in less
overlap, further adding to the robustness of the modelled
scenario.
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Figure 41: Potential highway construction phase: Longbridge Roundabout Figure 43: Potential highway construction phase: South Terminal Roundabout

Figure 42: Potential highway construction phase: North Terminal Roundabout
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8.4 Cumulative development Figure 44: SACs and SPA

8.4.1 As detailed further in the Uncertainty Log Section 9, there are a
number of developments within the vicinity of Gatwick that are
considered ‘reasonably foreseeable’ and do not form part of the
Core Scenario. However, given their geographical proximity to
Gatwick deemed sufficiently important for a set of scenarios to be
run that included key sites as identified with the Local Authorities.
The ‘Reasonably Foreseeable’ sites included are as follows:
= Horley Business Park;
= West of Ifield; and
= Gatwick Green.

842 These developments have been added to the Core Scenarios to
form Cumulative Development Scenarios. These Cumulative
Development Scenarios have been run for all four assessment
years: 2029, 2032, 2038, 2047.

8.5 Habitats Regulation Assessment (HRA)

8.5.1 A Habitats Regulations Assessment (HRA) (ES Appendix 9.9.1:
Habitat Regulations Assessment Report (Doc Ref. 5.4)) was
carried out for the 2032 and 2038 forecast years. The
assessment covered the following sites:
=  Ashdown Forest Special Are of Conservation (SAC) and

Special Protection Areas (SPA);
=  Mole Gap to Reigate Escarpment SAC;
=  Thames Basin Heaths SPA; and
= Thursley, Ash, Pirbright & Chobham SAC.

8.5.2 These are shown in Figure 44.

8.5.3 The HRA needs to include an assessment of air pollution
changes from the project alone, but also the project acting in
combination with other projects/plans in the area. The
assessment scenarios for the HRA were carried out for 2032 and
2038 and are as follows:
= A - Future baseline scenario without any committed
developments/plans and other projects for local authorities
within 10km of each ecological site;

= B - Future baseline scenario with growth to account for
committed developments and plans (which is the scenario
known as Future baseline); and

=  C - With Project scenario, which includes future growth from
committed developments/plans and the contribution of the
Project.
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8.54 A comparison between scenarios C and B provide the impact of

the project alone, while a comparison between scenarios C and A

provides the impact of the project in combination with other
committed developments/plans in the area.

8.5.5 To support this assessment, an additional scenario (A) for 2032
and 2038 was required. This represents an alternate future
baseline scenario without any committed development plans
which was called HRA.

8.5.6 Based on the Natural England Guidance© the following approach

was used:

= Apply growth to the 2016 base demand up until 2022.

= Apply business as usual growth (ie without the Project) at
the airport up until 2032 and 2038.

=  Exclude all committed developments, plans and other
projects for local authorities within 10km of each ecological
site.

8.5.7 The local authorities within 10km of each site are shown in Table
55. The results of the HRA modelling were provided and included
in the Environmental Impact Assessment. These are not reported
in this Strategic Transport Modelling Report.

' Natural England (2018), Approach to advising competent authorities on road traffic emissions
and HRAs
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Table 55: Local authorities within 10km of sites

Mole Gap to . Thursley, Ash,
Ashdown Forest . Thames Basin L
Reigate Pirbright &
SAC/SPA Heaths SPA
Escarpment SAC Chobham SAC
Windsor and Windsor and
Lewes Elmbridge I , I ,
Maidenhead Maidenhead
Wealden Epsom and Ewell Bracknell Forest Bracknell Forest
Sevenoaks Guildford Elmbridge Elmbridge
Tunbridge Wells Mole Valley Epsom and Ewell Guildford
Reigate and
Tandridge 9 Guildford Runnymede
Banstead
Crawley Tandridge Mole Valley Spelthorne
Mid Sussex Woking Runnymede Surrey Heath
Crawley Spelthorne Woking
Kingston u
9 pon Surrey Heath
Thames
Sutton Woking
Kingston upon
Thames
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9 Uncertainty Log

9.1 Background

9.1.1 In accordance with TAG Unit M4, an uncertainty log was
developed for both demand (eg new developments) and supply
(eg new transport infrastructure) that could impact the future
performance of the transport system. The objective of this was to
review the likelihood of specific proposals coming forward based
on their current planning/funding status and use this as the basis
for selecting a set of assumptions for the Future baseline.

9.1.2 The approach undertaken was to review the assumptions for
authorities that sit within the AoDM alongside national bodies
such as Network Rail (and Train Operating Companies), National
Highways, and relevant bus/coach operators. Specific Local
Authority districts were contacted for specific information around
committed and planned development as shown in blue in Figure
45. In addition, TfLs assumptions for population and employment
growth in Greater London were also reviewed, such that growth
in the Greater London Area align with TfLs MoTiON 3.0.18. Note
specific detailed assumptions were made for the London
Boroughs of Sutton, Croydon, and Epsom and Ewell as these
formed part of the AoDM.

9.1.3 For ease of cross reference, Table 56 provides an extract from
TAG Unit M4 in relation to the classification of uncertainty. This
is the framework applied in the subsequent sections.

9.2 Supply uncertainty — transport scheme data

9.21 The supply side uncertainty log was completed for each relevant
mode of transport used within the model.

9.2.2 For highway schemes, data were collated from the following

sources:

=  SERTM Future Year transport schemes from National
Highways;

= CLTM uncertainty log of infrastructure schemes;

= Highway network improvements provided by WSCC;

= Development-related transport mitigation identified through
review of planning applications;

] Local Plan Schemes; and

= Infrastructure Delivery Plans.
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Figure 45: Coverage area of uncertainty log

Table 56: Classification of future inputs (taken from TAG Unit M4)

Probability of the input

Status

Core scenario
assumption

Near certain: The outcome
will happen or there is a high
probability that it will happen.
More than likely: The
outcome is likely to happen
but there is some uncertainty.

Reasonably foreseeable: The
outcome may happen, but
there is significant uncertainty

Hypothetical: There is
considerable uncertainty
whether the outcome will ever
happen.

Intent announced by proponent to regulatory agencies.
Approved development proposals.
Projects under construction.

Submission of planning or consent application imminent.
Development application within the consent process.

Identified within a development plan.

Not directly associated with the transport strategy/scheme but may occur if the
strategy/scheme is implemented.

Development conditional upon the transport strategy/scheme proceeding.

Or, a committed policy goal, subject to tests (eg of deliverability) whose
outcomes are subject to significant uncertainty

Conjecture based upon currently available information.

Discussed on a conceptual basis.

One of a number of possible inputs in an initial consultation process.
Or a policy aspiration

This should form part
of the core scenario

This could form part
of the core scenario

These should be
excluded from the
core scenario but may
form part of the
alternative scenarios

These should be
excluded from the
core scenario but may
form part of the
alternative scenarios
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9.2.3

and available public information. The major Road Investment

Strategy (RIS) schemes were captured as well as other strategic

schemes in the study area through discussions with

Stakeholders.

9.24 Table 57 lists the major highway schemes and a full list can be
found in Appendix B.

9.2.5 The future year rail schemes included in all future years (unless

otherwise stated) are:
= Crossrall
Network Rail schemes

=  North Downs Line increase from 2 trains per hour (tph) to 3

tph (increase from 1 tph to 2 tph at Gatwick)
= Thameslink ultimate frequency 24 tph
London Underground schemes
Table 57: Major highway schemes

The schemes were cross checked against the National Highways
road schemes website, information provided by Local Authorities

9.2.6

9.2.7

=  Northern Line extension to Battersea Power Station
= Victoria Line upgrade

= Piccadilly Line upgrade

= Subsurface full upgrade

=  LUL new vehicles

London Overground schemes

=  East London Line upgrades

= Gospel Oak — Barking upgrades

=  Dockland Light Railway and Croydon Tram schemes
=  DLR Rolling Stock Replacement Programme

=  Croydon Tram timetable change

9.2.8

HS2 was not coded as this would not have a significant impact on
access to Gatwick as it operates outside the modelled area (first
stop Birmingham).

Similar to the demand side uncertainty log, design stages and
details given in the planning documents for development-related

Scheme .
Index Scheme name Opening year
promoter
3 A2 Bean & Ebbsfleet Junction Ngtlonal 2022-2023
Improvement Scheme Highways
M23 Junctions 8-10: Smart National :
6 Motorways Highways Spring 2020
12 A27 East of Lewes National 2022
Highways
14 M25 Junction 10-16 Smart Ngtlonal 2025
Motorway Highways
19 Lower Thames Crossing — new link mgtlonal Before 2029 (assumed)
ighways
41 M23 Junct|c_>n 9, north .b°”T‘d slip Crawley Before 2026 (assumed)
road — Carriageway widening
M23 Junction 10 — Junction
42 improvements, Signal, carriageway Crawley 2023
widening
46 Radford Road approach to Gatwick Crawley 2023
Road
Burgess Hill Northern Arc Land -
138 Highways (A2300), bridges WSCC 2029
354 M25 J8 Improvement Scheme Egtlonal Dec-20
ighways
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schemes were used to inform the uncertainty categories. Those
schemes meeting the near certain or more than likely criteria
were coded into the relevant future model networks.

Through stakeholder engagement with TfL it was clear that there
is a desire to introduce some form of Road User Charging
scheme. This is currently a hypothetical scheme with limited
detail on how this would operate or how this would be modelled.
There is also the forthcoming expansion to the Ultra Low
Emission Zone (ULEZ) announced in November 2022 to take
effect from August 2023. This would have some impact on
demand levels across the capital, with an anticipated reduction in
background car trips, and potentially some impact on airport
related road traffic. Given the status of the Road User Charging
Scheme, it has not been included in the Core scenarios.
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9.3

9.3.1

9.3.2

9.3.3

9.34

9.3.5

9.3.6

9.3.7

Demand uncertainty — development data

The demand uncertainty log was populated using information
from multiple planning documents in conjunction with council
planning portals, mainly:

= Local Plan Development;

= Strategic Housing Land Availability Assessment;

= Annual Monitoring Report; and

= Housing/Employment Land Trajectory.

Table 58 outlines the local plan assumptions used as the basis
for the assessment.

The data for each district was summarised and checked with data
held by each Local Authorities to help verify the assumptions. A
series of larger scale developments were identified where
significant new access requirements were likely to be required or
where travel patterns in the existing model zones were likely
change significantly. These are listed in Table 59.

The uncertainty log identifies the likelihood of each development
taking place as near certain, more than likely, reasonably
foreseeable, hypothetical.

Assumptions of alternating commercial land-use size to number
of full-time employees and build out rates across the future years
were inferred based on planning documents and existing
information of similar sites if no such data were available.

The full list of developments scoped in are included in Appendix
C.

Zones within 15km radius of Gatwick and generating more than
200 two-way trips in the peak hour from developments captured
in Uncertainty Log during peak hour were identified as special
zones. They are illustrated in red in Figure 46: Special zones
identified. The 200 two-way trip threshold ensured that travel
demand of zones contributing more than 75% of trips from all
developments classified as ‘Near certain’ or ‘More than likely’
would be modelled explicitly through adding in specific
development demand for each site. The remaining 25% of trips
were included through adjustments to TEMPro growth in these
areas.
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Table 58: Local plans

Local authority Source Plan period
Mid Sussex District Plan 2014 — 2031 2014 — 2031
Reigate and Banstead Reigate and Banstead Local Plan: Core Strategy 2012 — 2027
Wealden Adopted Core Strategy 2013 — 2027
Mole Valley Core Strategy 2009 — 2026
Epsom and Ewell Core Strategy 2007 2006 — 2026
Crawley Local Plan 2015 — 2030
Tandridge Iézca::qli:;\ir:j)o% Proposed Version (under 2013 — 2033
Horsham District Planning Framework 2015 — 2031
Horsham (excluding South Downs National Park) 2015 - 2031
Sevenoaks New Local Plan 2015 - 2035
City Plan Part One 2016 2010 - 2030

Brighton & Hove

Table 59: Major developments identified in Uncertainty Log

Index Location Local authority Fully built year
2-4 Forge Wood Neighbourhood Crawley 2030
2019 (parcel 1&2)
19-21 Thales, Gatwick Road Crawley parcel 3 subject to planning
application as of Jan 2022.

30 E2 Crawley Business Quarter Crawley 2016
39 Land at London Road and Fleming Way (Elekta) Crawley 2023

Burgess Hill Northern Arc Land North and North West of Burgess Hill Between
58-62 Bedelands Nature Reserve in The East and Goddard’s Green Waste Water Mid Sussex 2035

Treatment Works In The West
210-214 Land West of Bewbush (Kilnwood Vale) Horsham 2030
224-231 Land North of Horsham, Strategic Site, Holbrook Park and Chennells Horsham 2035
239 Nowhurst Business Park Guildford Road Broadbridge Heath, Slinfold Horsham 2023
259 Broadlands Business Campus, Langhurstwood Road, Horsham Horsham 2028
278-283 Horley North West Sector ‘Land at Meath Green’, Horley Reigate and Banstead 2024
358-359 Land west of Uckfield — Site SD1 Wealden 2034

Land Adjoining East Croydon Station, bounded by George Street (Including 1-5
476-480 Station Approach), Dingwall Road, (Including The Warehouse Theatre), Croydon 2025

Lansdowne Road and Including Land to The North of Lansdowne Road, Croydon
625-627 1-2 Lansdowne Road Croydon 2032

Land Bounded by George St, Park Lane, Barclay Road, And Main London To
563-565 . . . Croydon 2032

Brighton Railway Line
654-658 Fort Halstead, Crow Drive, Kent Sevenoaks 2030
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9.3.8

9.3.9

9.3.10

Developments classified as near certain and more than likely
informed growth to the base demand in the core scenarios.

For major development sites listed in Table 59 where
specific zones are assigned to, specific trip generation
assumptions were developed based on data sourced from
their respective transport assessments.

For other shortlisted zones as shown in Figure 46, trip
generation assumptions were developed from generic
TRICS® data of comparable sites. These were adjusted
where necessary to cover the full series of time periods
modelled. Growth from these zones was removed from the
TEMPro growth adjustment process set out above to avoid
double counting. Specific trip distribution assumptions were
made for each development zone based on the likely
characteristics of the development and considering adjacent
zones of similar characteristics.

Other sites captured were fed into the travel demand growth
calculations as outlined in Section 6.3.4 and 6.3.5.

The growth in the Local Authorities in the vicinity of the
airport is largely driven by specific development sites
identified. Table 60 and Table 61 show the development
growth modelled for housing and employment respectively,
as well as the split between special development-related
growth and overall growth based on TEMPro.

The scale of housing and employment development in Sutton,
Mole Valley, Tandridge and Epsom and Ewell was such that no
specific development sites were identified as ‘special’ meaning all
of the development in this districts was treated through TEMPro
adjustment.

More details of each modelled year can be found in Appendix D.
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Figure 46: Special zones identified

Table 60: Housing growth (dwellings) captured by special zones and after wider TEMPro adjustment in 2047

Local authority

West
Sussex

Surrey

East
Sussex

London

Horsham
Crawley
Mid Sussex

Mole Valley

Reigate and
Banstead

Tandridge

Epsom and
Ewell

Wealden

Sutton
Croydon

All UL
sites
modelled

8,143
3,790
9,154
334

3,494
595
161

7,060

1,873
6,954

Special zones

Absolute

6493
2455
4466
0

2830
0
0

1000

2045

% captured

80%
65%
49%
0%
81%
0%
0%
14%
0%
29%

Wider
TEMP

16,233
5,560
15,772
4,715

12,710
5,882
3,232

11,815

20,791
41,687
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Table 61: Employment growth (jobs) captured by special zones and after wider TEMPro adjustment in 2047

Local

West
Sussex

Surrey

East
Sussex

London

Horsham
Crawley
Mid Sussex

Mole Valley

Reigate and
Banstead

Tandridge

Epsom and
Ewell

Wealden

Sutton
Croydon

All UL
sites
modelled

6,855
4,538
2,768
0

1,133
136
765

1,881

1,556
14,911

Special zones

Absolute

6,796
4,401
1,520
0

281
0
0

308

0
14,957

Figure 47: Cumulative development site locations
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% captured

99%
97%
55%

25%
0%
0%
16%

0%
100%

Wider
TEMPro
Adjustment
s

47

5,202
9,357
3,633

6,817
11,599
2,387

5,017
8,444

9.4

9.4.1

9.4.2
9.4.3

Cumulative development

The developments included in the Core Scenario have
Uncertainty Levels ‘Near Certain’ or ‘More than Likely’. There are
a number of developments within the vicinity of Gatwick that are
considered ‘reasonably foreseeable’ and do not form part of the
Core Scenario. However, given their geographical proximity to
Gatwick, and interest raised by Local Authorities, were agreed to
be considered as part of a Cumulative Development test. The
cumulative development scenarios affect both the Future
baseline and With Project tests. The three developments being
tested in the scenarios are:

=  Horley Business Park;

=  Gatwick Green; and

= West of Ifield.

These sites are shown in Figure 47.

For each site, the level of information available varied and a
series of assumptions were developed and discussed with the
relevant Local Authorities. A build out/opening of 2027 was
assumed (allowing 2 years for construction/opening) with
completion after 10 years for Horley Business Park and West of
Ifield, and with completion after 8 years for Gatwick Green. Each
scheme has an associated set of network changes to support the
development and enable trips to load onto the network. Table 62
sets out the build out rate assumptions for these developments.

Table 62: Development extent by assessment year

Site 2029 2032 2038 2047
Horley 20% 50% 100% 100%
Business Park

Gatwick Green | 25% 62.5% 100% 100%
West of Ifield  20% 50% 100% 100%

9.44

Both demand and supply side assumptions for these sites are
detailed overleaf.
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Horley Business Park information provided was for person trip rates and this has been 9.4.13 Note, the bottom row reports the data stated in the Crawley
945 Horley Business Park is a strategic business park allocation to converted to vehicle trips based on mode shares provided. T;?jr;srtpaokr;r?g?)tlr,]:rgiattf\:;;i(r?éfzgggg:l]vs il;]epr:assent the calculations
the northeast of Gatwick, accessed off the South Terminal 9.4.9 The development involves the building of a section of the u g Inputs.
roundabout comprising of some 116,000 sgm of office land use. proposed Western Link Road and realignment of the existing 9.4.14 In the Crawley Transport Study, the development is estimated to
The travel demand was calculated based on trip rates provided in Rusper Road to provide access to the site. This is assumed to be generate 333 two-way trips in the AM peak and 298 two-way trips
DHAs report for Reigate and Banstead Borough Council. in place by 2029. in the PM peak. It is assumed that a proportion of employees
Similarly, the growth was included as an addition to the Gatwick Green working at the site would use the sustainable mitigation
background growth of core scenarios. measures. Subsequently, the residual Gatwick Green trips
o , . . 9.4.10 Gatwick Green is a development proposed in Crawley accessed assumed to impact the network are 312 two-way trips (224
9.4.6 Limited information was available on how the access to the site . . s
L . . from Balcombe Road. In the Crawley currently adopted Local arrivals and 88 departures) in the AM peak and 281 trips in the
would function, in particular at South Terminal Roundabout. In the . . . . ,
i o . Plan there is no mention of Gatwick Green as a site. However, PM peak (80 arrivals and 201 departures). The Transport Study
development of the assumptions used in this modelling work, a . I . .
o e . . the emerging Crawley Local Plan (Employment Land also states there are significant proportion of HGV trips.
combination of LinSig junction modelling and VISSIM . " .
] . . ; X T o Trajectory)' and Crawley Transport Study include development . . . . .
microsimulation modelling was used to identify signal timings for e 9.4.15 In order to generate specific estimates for input into the Gatwick
, i of some 77,500 sgm GFA split into: . . .
the South Terminal roundabout assuming an at-grade access R o model, and to cover the relevant time periods, a series of
. = B8 Parcels distribution 7,750 sqm (10%) . .
directly from the roundabout. . . calculations were undertaken using data from TRICS for each of
= B8 Commercial warehousing 46,500 sqm (60%) . .
) ) the development components. In the absence of vehicle splits for
West of Ifield = B2 Industrial estate 23,250 sqm (30%) . .
two of the employment types, car and GV splits of B8 commercial
947 West of Ifield is a proposed new neighbourhood to the west of 9.4.11 The growth from Gatwick Green is included as additional warehousing data have been applied to trips for:
Crawley. Assumptions for this development has been provided by development over and above the TEMPro growth already = B8 parcel distribution; and
Steer who are working on the scheme. The development includes included as it does not form part of the Local Plan growth in = B2 industrial estate.
with 3’5%%3\'\’6"'”98’ 1| 5;2)%0 qu offlcedspace,:,5?0 S;T;Z(())d TEMPro 7.2. 9.4.16 The development would be accessed from Balcombe Road. It is
storfa, ’ sqm retail, pupil seconadary school and 1, 9.4.12 TRICS® trip rate from Crawley Transport Study were used to assumed that the highway network needed to facilitate this
pupil secondary school. calculate the demand in addition to the background growth. The development would be in place by 2029. There are also two HGV
94.8 Information was provided for two time periods 08:00 — 09:00 and distribution has been taken from zones within the Manor Royal turn bans (left in and right out) as outlined in the Crawley
17:00 — 18:00 so TRICS® has been used to calculate the other Business District on the basis that there are several warehouses Transport Study to mitigate the impact of HGVs on the northern
time periods. The trip generation is presented in Table 63. The and distribution centre located in this area. The resulting trip section of Balcombe Road.
generation for the site is provided in Table 64.
Table 63: West of Ifield trip generation Table 64: Gatwick Green trip generation
AM1 AM2 IP PM OP AM1 AM2 IP PM OP Daily
Arr Dep Arr Dep Arr Dep Arr Dep Arr Dep Arr Dep  Arr Dep  Arr Dep  Arr Dep Arr Dep Arr Dep
Cars 229 478 431 545 487 463 783 641 75 55 Cars 7 0 94 7 52 46 39 126 12 17 767 803
OGVs 65 62 118 68 49 54 42 21 19 23 855 854
LGV 9 0 7 11 7 8 13 14 2 2 118 115
Total Trips 151 62 220 86 108 108 94 161 33 42 1,741 1,774
Total (In - 224 88 - - 80*  201* - - - -
Crawley TS)
*Trip numbers for 17:00-18:00 in the Crawley Transport Study
" Employment Land Trajectory January 2021.pdf (crawley.gov.uk)
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10 Reference case forecasting — results and
analysis

10.1 Introduction

10.1.1 This section outlines the results from the reference case model
forecasts. The reference case represents the future forecasts
assuming no demand response associated with a change in
travel costs, ie no reaction to congestion or future cost changes
on the behaviour of travellers. It is prepared by expanding the
base non airport demand, and air passenger and employee tour

matrices to future years totals based on:

=  TEMPro growth forecasts and development projections
described in Section 9;

= Future year air passenger forecast by terminal by hour by
direction; and

=  Future year employee totals.

10.1.2 This section provides a review of the forecasts to understand the
overall levels of demand growth resulting from these assumptions

prior to the application of the VDM.

Figure 48: Air passenger surface access trips, departures direction, land-side time bands

"2 Furnessing is the process of factoring matrices iteratively to achieve a target set of trip ends.
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10.2

10.2.1

10.2.2

10.2.3

Airport passenger demand

The base year air passenger tour matrices are furnessed’? to the
June high forecast terminal counts for each scenario. The Base
model contains matrices of air passenger tours (eg Home —
Gatwick — Home) for 4 segments (UKL, UKB, NUKL, NUKB), 10
modes, 36 surface access periods (6 out periods x 6 return
periods), and 2 terminals.

The residency and purpose proportions are assumed to stay
broadly the same as the Base in all future year scenarios. The
long haul/short haul splits do change in future years; these
assumptions are provided by ICF.

Growth factors to create the future year tours for each scenario
are calculated as follows:

=  The CAA survey records are allocated to the 6 landside
(surface access) time periods using departure and arrival
time distributions.

=  The CAA survey records are expanded to (a) June 2016
average weekday hourly observed counts; and (b) Future

10.2.4

Year High June weekday hourly forecast counts — transfer
passengers have already been removed from both datasets.

=  The Reference growth rates are calculated for each
combination of terminal, segment and departure/arrival time
period by dividing Future by Base. The resulting growth rates
(which are the same for all modes) are applied to the Base
tours to create the Reference tours.

The figures below show the forecasts of daily surface access trips
in each time period for each scenario on the modelled day (June
high weekday). The time periods refer to landside, ie time of
surface access arrival at Gatwick for departures. Figure 48 shows
air passenger departures and Figure 49 shows air passenger
arrivals.

Figure 49: Air passenger surface access trips, arrivals direction, land-side time bands
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10.2.5

10.2.6

10.2.7

10.2.8

10.2.9

10.2.10

10.2.11

10.2.12

The following tables show daily surface access trips (two-

directional totals) by terminal, segment and reference case mode.

=  Table 65 shows the totals;
=  Table 66 shows changes from 2016 Base; and
=  Table 67 shows percentage changes from 2016 Base.

The overall growth to 2047 is 42% in Baseline and 72% With
Project. Reference public transport growth is slightly higher than
car because the strongest passenger growth occurs at times
when the Base public transport share is also strong; while the
weakest growth is at night when public transport share is weak.

Figure 50 and Figure 51 show the hourly air passenger arrival
time profiles for 2047 Future Baseline and With Project scenarios
respectively (both Terminals combined). Airside refers to
scheduled flight arrival times; landside refers to the time the
arriving passengers exit the airport and start their surface egress
journey — for some late arrivals this can be the following morning
(overnight hotel stay).

The largest growth is in early morning Arrivals (airside 05:00-
08:59) particularly in the With Project case (8,000 in Base >
14,300 in 2047 Baseline > 18,400 in 2047 With Project) which
leads to the highest growth in landside travel being in the AM
Peak.

Figure 52 and Figure 53 show the hourly air passenger departure
time profiles for 2047 Future Baseline and With Project scenario
respectively.

Departures shows peak in the early morning period (airside
06:00-07:00), after AM peak (09;00-11:00) and early afternoon
(14:00-15:00).

Figure 54 and Figure 55 show the profiles for both directions
combined.

For Landside, the hour with highest growth from 2016 in the
Future baseline is 06:00-07:00 (84%) and With Project is 07:00-
08:00 (127%).

= Future baseline 2047: hourly growth rate exceeds 66%
between 06:00-09:00; at other times of day the growth is
generally around 40%.

= With Project 2047: hourly growth rate exceeds 100%
between 06:00-09:00 and 19:00 to midnight; at other times
of day the growth is generally 50-60%.
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Table 65: Daily surface access trips by terminal, segment and reference case mode, both directions (thousands)

Term  Seg Mode Base 2016 Base 2029 Base 2032 Base 2038 Base 2047 @ Project 2029 Project 2032 | Project 2038 Project 2047
ST 63.5 69.4 70.8 72.0 76.4 74.8 93.8 98.4 103.1
NT 68.6 97.6 102.1 107.9 110.7 101.6 112.4 119.7 123.8
UKB 12.7 15.9 16.5 171 17.6 16.8 19.5 20.6 21.3
NUKB 51 6.8 7.0 7.3 7.6 71 8.4 8.9 9.3
UKL 90.5 113.3 117.2 121.8 126.6 119.9 139.4 147.4 153.3
NUKL 23.7 31.0 32.2 33.6 35.3 32.7 38.8 41.2 431
Car 79.4 98.7 101.9 106.0 110.2 104.4 120.5 127.3 132.4
PT 52.7 68.3 70.9 73.9 76.9 72.0 85.7 90.8 94.5
Total 132.1 167.0 172.8 179.8 1871 176.4 206.2 218.1 226.9

Table 66: Daily surface access trips by terminal, segment and reference case mode, both directions, change from Base (thousands)

Base Base Base Base Base Project = Project | Project | Project
Term Seg Mode
2016 2029 2032 2038 2029 2032 2038 2047
ST 5.9 7.3 8.5 12.9 11.3 30.3 34.9 39.6
NT 29.0 33.4 39.3 421 33.0 43.8 51.1 55.2
UKB 3.2 3.7 4.3 4.8 4.0 6.8 7.9 8.6
NUKB 1.7 1.9 22 25 2.0 3.3 3.8 4.2
UKL 22.7 26.6 31.3 36.0 294 48.9 56.8 62.7
NUKL 7.3 8.5 9.9 11.6 8.9 15.1 17.5 19.3
Car 19.2 22.5 26.5 30.7 25.0 411 47.9 53.0
PT 15.6 18.2 21.2 24.2 19.4 33.0 38.1 41.8
Total 34.9 40.7 47.7 55.0 44.3 741 86.0 94.8

Table 67: Daily surface access trips by terminal, segment and reference case mode, both directions, % change from Base

Term Seg Mode Base Base Base Base Base Project Project Project @ Project
2016 2029 2032 2038 2047 2029 2032 2038 2047
ST 9% 11% 13% 20% 18% 48% 55% 62%
NT 42% 49% 57% 61% 48% 64% 74% 80%
UKB 25% 29% 34% 38% 32% 54% 62% 67%
NUKB 32% 38% 43% 49% 38% 65% 75% 82%
UKL 25% 29% 35% 40% 32% 54% 63% 69%
NUKL 31% 36% 42% 49% 38% 64% 74% 81%
Car 24% 28% 33% 39% 31% 52% 60% 67%
PT 30% 35% 40% 46% 37% 63% 72% 79%
Total 26% 31% 36% 42% 34% 56% 65% 72%
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Figure 50: Arrivals profile, Future baseline, 2047 Figure 52: Departures profiles, Future baseline 2047

Figure 51: Arrivals profile, With Project 2047 Figure 53: Departures profiles, With Project 2047
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Figure 54: Two-direction profiles, Future baseline 2047

Figure 55: Two-direction profiles, With Project, 2047
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10.3

10.3.1

10.3.2

10.3.3

Airport employee demand

The Base employee journey-to-work tour matrices are furnessed
to future year scenarios based on employee growth forecasts
provided by ICF. It is assumed that the zonal destinations for
employees and the shift start and shift finish time distributions will
remain the same as the Base year in all future year scenarios.

The figures below show the forecasts of airport employee trips in
each time period for the Future Baseline and With Project cases
for the home-to-work direction (Figure 56) and the work-to-home
direction (Figure 57).

The base hourly arrival and departure profiles are shown in
Figure 58 and Figure 59 respectively. These profiles are used in
all future year scenarios.
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Figure 56: Airport employees by shift start time Figure 58: Employee start time distribution

Figure 57: Airport employees by shift end time Figure 59: Employee finish time distribution
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10.4

10.4.1

10.4.2

10.4.3

10.4.4

10.4.5

10.4.6

10.4.7

Demand growth
Highway

The reference (pre-VDM) highway demand is created by applying
growth to the base highway matrices for non-airport trips then
adding development trips and reference airport trips from GSAM.
The resulting reference case totals for each year, compared to
base, are shown in Table 70 in units of PCUs at the 24hr level,
further tables showing the time period breakdown can be found in
Appendix E.

All four time periods display similar levels of growth in car
business, commute and other trips. Between 2016 and 2047
there are 26% more business trips, 22% more commuting trips,
and 34% for other trips. The largest growth in background
demand is LGVs (46%) and the smallest if HGVs (8%). Overall
highway trip growth from 2016 is 14% to 2029, 17% to 2032, 22%
to 2038 and 30% to 2047.

Baseline air passenger trips that are car surface access rise by
33% and car mode airport employee trips rise by 25%. The
highest air passenger growth is in the AM peak when it exceeds
60%, driven by changes in the schedule.

Public transport

The reference rail demands for the future baseline scenarios are
shown in Table 69 at the 24hr level, and further time period
based tables can be found in Appendix E. The results are shown
separately for CA (Car Available) Rail and NCA (No Car
Available) Rail, and well as the CA+NCA totals. The units are
person trips.

The four time periods display similar levels of overall growth of
29% to 2047. Of the non-airport demand purposes, business is
the fastest growing (35%). Air passengers with rail as surface
access mode grow by 47% and employees by 24%.

CA growth is very much stronger than NCA in line with the
increasing household car availability in future years inherent in
the TEMPro forecasts:

Business: CA 44% NCA 8%
Commute: CA 35% NCA 1%
Other: CA 44% NCA 5%

Table 68 summarises the overall daily reference rail demand
growth.
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Table 68: 24hr reference highway demand (Future baseline)

Demand (thousands PCUs)

Growth from 2016

2016 | 2029 2032 2038 2047 2029 2032 2038 | 2047
Business 7,312 8,162 8,312 8,635 9,178 12% 14% 18% 26%
Commute 20,794 22,861 23,215 24,003 25315 10% 12% 15% 22%
Other 44,494 51,718 53,099 55,710 59,565 16% 19% 25% 34%
Developments 0 95 109 113 122 - - - -
LGV 10,801 12,847 13,346 14,430 15,782 19% 24% 34% 46%
HGV 5,291 5,352 5,407 5,540 5,714 1% 2% 5% 8%
Air Passengers (Baseline) 80 95 98 102 106 19% 23% 28% 33%
Airport employees (Baseline) 16 19 19 20 20 16% 18% 21% 25%
Total 88,787 101,149 103,605 108,552 115,801 14% 17% 22% 30%

Table 69: 24hr reference rail demand (Future baseline)
Demand (trips) Growth from 2016
2016 2029 2032 2038 2047 2029 2032 2038 2047

CA Business 50,027 61,451 63,323 66,723 72,204 23% 27% 33% 44%
CA Commute 321,615 382,254 392,033 409,011 435,438 19% 22% 27% 35%
CA Other 87,946 107,628 111,761 118,563 126,983  22% 27% 35% 44%
NCA Business 17,917 18,986 19,277 19,433 19,425 6% 8% 8% 8%
NCA Commute 132,080 134,627 136,010 135,849 133,775 2% 3% 3% 1%
NCA Other 52,268 53,915 55,010 55,690 55,014 3% 5% 7% 5%
Total Business 67,944 80,437 82,600 86,156 91,629 18% 22% 27% 35%
Total Commute 453,695 516,881 528,043 544,860 569,213 14% 16% 20% 25%
Total Other 140,214 161,543 166,771 174,253 181,997  15% 19% 24% 30%
Air passengers 45,653 59,457 61,767 64,351 66,992 30% 35% 41% 47%
Airport employees 3,501 4,044 4,109 4,209 4,344 16% 17% 20% 24%
TOTAL 711,006 822,361 843,291 873,828 914,174  16% 19% 23% 29%
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10.5

10.5.1

10.5.2

10.5.3

10.5.4

Summary

For reference case highway demand, between 2016 and the
2047 Future baseline, there is a 26% growth in business trips,
22% growth in commuting trips, and 34% extra other trips. LGV
trips grow by 47% and HGV trips grow 8% over the period.

Baseline air passenger trips that are car surface access journeys
rise by 33% and car mode airport employee trips rise by 25%.

For reference case air passengers, both rail and car access
modes grow highest in the AM peak due to changes in the air
schedule causing landside large growth in the AM peak. Growth
is higher for rail than for car because growth is strong at times of
high rail share. Employees grow by about 25% between 2016
and 2047, similar on both modes and in all time periods.

Overall growth to 2047 is 30% for highway and 29% for rail. This
represents an annual average growth rate on both networks of
around 0.8% per year.
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Figure 60: Reference rail growth index, daily, Future baseline
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11

11.1

11.1.1

11.2

11.2.1

11.2.2

11.2.3

Post VDM - core scenario — Future
baseline results and analysis

Introduction

This section summarises the network in the Future baseline

scenarios in terms of:

= Airport mode shares for passengers and employees across
the assessment years;

= Airport road traffic — providing a summary of the scale of
airport and non-airport related road traffic, pre and post
VDM, on the network;

= Future highway network performance;

= Future rail trips (post VDM) and crowding levels on Brighton
Main Line, Arun Valley and North Downs Line; and

= Future bus/coach demand.

Airport surface access mode shares — passengers

Table 70 and Table 71 show the forecast trips and mode shares,
respectively, for air passengers for the Future baseline scenarios.
Forecasts are compared to the base year position of 2016 and
the interim calibration year of 2018/19 (outlined in Section 6.8).

To describe changes in mode share we use percentage point
(pp) change. This is simply the difference between the two
percentages being compared. For example, a change from 35%
to 42% is a +7 pp change.

The tables show the increase in the volume of air passengers for

each mode between 2016 and 2047. The car mode shares are

generally decreasing or stable, and there is an increase in shares

for the public transport modes. Some key points are:

= Car (park and fly) and car (kiss and fly) trips increase over
time from 2016 to 2047, but the share falls by 5 and 4 pp
respectively.

=  Car rentals and taxi trips also increase over time but the

mode shares between 2016 and 2047 remain broadly stable.

=  Rail has the largest increase in trips (+33,000 per day) and
in mode share (+7 pp) from 2016 to 2047. Rail is forecast to
account for 42% of all air passenger surface access by
2047.

=  Bus/coach has a more modest increase in trips (+6,100 per
day) and mode share (+2 pp).
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Table 70: Future baseline air passenger surface access trips (thousands per day, High June)

Base Base Future Future Future Future

16 18/19 baseline 29 baseline 32 | baseline 38 | baseline 47
Car (park & fly) 31.8 31.8 32.9 33.0 34.7 36.5
Car (kiss & fly) 22.3 22.6 22.7 23.3 23.6 23.7
Car rental 3.1 3.0 3.5 3.5 3.6 3.7
Taxi 22.3 25.4 26.7 27.9 29.5 314
Rail 457 54.0 69.6 73.0 75.8 78.7
Bus/coach 7.0 7.8 11.6 12.2 12.6 13.1
TOTAL 132.1 144.6 167.0 172.8 179.8 187.1

Table 71: Future baseline air passenger surface access mode shares (High June)

Base Base Future Future Future Future
16 18/19 baseline 29 | baseline 32 | baseline 38  baseline 47
Car (park & fly) 24% 22% 20% 19% 19% 19%
Car (kiss & fly) 17% 16% 14% 13% 13% 13%
Car rental 2% 2% 2% 2% 2% 2%
Taxi 17% 18% 16% 16% 16% 17%
Rail 35% 37% 42% 42% 42% 42%
Bus/coach 5% 5% 7% 7% 7% 7%
TOTAL 100% 100% 100% 100% 100% 100%

Table 72: Future baseline air passenger surface access mode shares (Annual average day)

Base Base Future Future Future Future
16 18/19 baseline 29  baseline 32 | baseline 38 | baseline 47
Car (park & fly) 23% 21% 19% 18% 19% 19%
Car (kiss & fly) 15% 14% 12% 12% 12% 12%
Car rental 3% 2% 2% 2% 2% 2%
Taxi 16% 16% 15% 15% 15% 16%
Rail 37% 40% 44% 45% 45% 44%
Bus/coach 6% 6% 7% 8% 8% 8%
TOTAL 100% 100% 100% 100% 100% 100%
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11.2.4

11.2.5

11.2.6

11.3

11.3.1

11.3.2

11.3.3

It should be noted that the reductions in car mode share and
increases in public transport mode share are the result of
escalation in real terms of car parking and forecourt access
charges in the Future baseline, plus improvements to rail and
bus/coach frequencies, while highway times generally
deteriorate.

Table 70 and Table 71 show results for a busy day in the
modelled month of June. Overall June public transport share is
40% in 2016 rising to 49% by 2047. However, it is more usual to
quote mode s