Appraisal Framework Module 4.

Surface Access : Local and Strategic Roads
Modelling Study

Heathrow Airport North West Runway
AIRPORTS COMMISSION
May 2015

JACOBS



Appr aisal Framework Module 4. JACOBS®

Surface Access: Strategic & Local Road Impacts

Document Control Sheet

Appraisal Framework Module 4.
Airports Commission

Surface Access: Local and Strategic Roads Modelling Study - Heathrow

LT Airport North West Runway

Project B1988000

Originated by Checked by Reviewed by

ORIGINAL

James Green Timothy Beech Stephen Rutherford

_ As Project Manager | confirm that the above
document (s) have been s

Check and Review procedure and that | approve
Stephen Rutherford them for issue

May 2015 Document status: | FINAL

Approved by

Jacobs U.K. Limited

r o affili

Thisdocument has been prepared by a division, subsidiary o
and conditi

capacity as consultants in accordance with the terms
i Cl i e n ardshould fedad to those terms and conditions when considering and/or placing any reliance on this
document. No part of this document may be copied or reproduced by any means without prior written permission from
Jacobs. If you have received this document in error, please destroy all copies in your possession or control and notify
Jacobs.

Any advice, opinions, or recommendations within this document (a) should be read and relied upon only in the context of
the document as a whole; (b) do not, in any way, purport to include any manner of legal advice or opinion; (c) are based
upon the information made available to Jacobs at the date of this document and on current UK standards, codes,
technology and construction practices as at the date of this document. It should be noted and it is expressly stated that no
independent verification of any of the documents or information supplied to Jacobs has been made. No liability is
accepted by Jacobs for any use of this document, other than for the purposes for which it was originally prepared and
provided. Following final delivery of this document to the Client, Jacobs will have no further obligations or duty to advise
the Client on any matters, including development affecting the information or advice provided in this document.

This document has been prepared for the exclusive use of the Client and unless otherwise agreed in writing by Jacobs, no

other party may use, make use of or rely on the contents of this document. Should the Client wish to release this

documenttoa t hird party, Jacobs may, at its discretion, agree to suc
is obtained prior to such release; and (b) by release of the document to the third party, that third party does not acquire

any rights, contractual or otherwise, whatsoever against Jacobs and Jacobs, accordingly, assume no duties, liabilities or

obligations to that third party; and (c) Jacobs accepts no responsibility for any loss or damage incurred by the Client or for

any conf | i c erestsfrisidgaat of the @ient'smelease of this document to the third party.



JACOBS

Contents

1. [ aLd oo 1T Yo 110 Y o W PSPPSR 3
1.1 2 Tt 20 0T o R 3.
1.2 (0] o] [T @ o1 R U1 7= L1 T ] o TR PP 3
1.3 ST 10T U 0T 1o PP PPPP PPNt )
14 ST o0 Y 1 8 o L = OO SRT 5
2. CONSUITEE COMMIBNTS ..ttt ettt et e e e e ettt et e e e s e s te bttt e e eeeesaaanbeeeeeeaeesaanssbeseeeaeeessansnbbeeeeaaeesaannnes 6
2.1 HEANIOW OPUIQNS .. .uviiiiiiiie e e e ceeeee e e e e e e e e s et memm e e e e e sttt e e e e e e s mmmmmsstesaeeeeeeaeeesessmmnnnnseeeeaeeessssnnnssssmmmnnnses ] 6
3. Y o 01 o - T 1 PR 9
3.1 Dynamic HighWay MOGEIING . ........ueiiieiceeea ittt cmeea ettt mmmeam st e e e et e e s mmmeam e e nnbe e e e e annnes 9..
3.2 =3 i gTe o (o] (o]0 YOO PP PPPRERPPP 10
4, (O o = 1o 1 Y2 1 1] o = U 13
4.1 S 13
4.2 VI e ettt e e et et e et ——m————aa e et eeeta et m—m——— et e eea et tan et mnnm—— et eeeenaeeerneean 19
4.3 Y 2 PP PUPPRR 29
4.4 2 46
4.5 PP PPPS 53
4.6 0 PP PRP 67
4.7 A S0, ettt et e ettt —————— e eeeeetaa i eeeetett——————tettttaaeeteetttm—————teettnneaeeeetttmm———— ettt aeeeeerrnnn 78
4.8 N 31 PRSP 86
4.9 Attt eeeee et e et e e mam——a e tteee e e et bee e e mnmna e et Eeeee e et Eee e e mnnna e e enE bt e e e e et beeeeemnnnan e e etreeeeeanrees 96
O N0 PSP 105
10 S O PSP 113
5. YU 11 40 =T PP PPPTTN 120
51 2= 1o (o | o]0 o A O PSPPSR 120
5.2 Y 0] o] 0 7= Lo o 120
5.3 ST 010 = PP 121

Appendix A. Volume / Capacity Figures



11

111

112

113

114

1.15

1.1.6

1.2

121

JACOBS

Introduction

Background

The Airports Commission (AC) was established in 2012 by the UK Government to examine the need
for additional UK airport capacity and to recommend how any additional capacity requirements can be
met in the short, medium, and long-term. The AC is due to submit a Final Report to the UK
Government by the summer of 2015, assessing the environmental, economic and social costs and
benefits of various solutions to increase airport capacity, considering operational, commercial and
technical viability.

Shortly after its inception, the AC issued tenders for support contracts to engage independent
technical advice on a range of aspects of the AC's work. Jacobs, together with sub-consultants Leigh
Fisher and Bickerdike Allen Partners were appointed as the sole supplier on the Airport Operations,
Logistics and Engineering Support Contract (ref: RM1082), which runs throughout the AC's lifespan up
until the summer of 2015.

A key milestone in the AC's operational life was the delivery in December 2013 of an Interim Report.
Following a general call for evidence, the Interim Report detailed the results of analysis of the capacity
implications of forecast growth in UK aviation demand and a preliminary appraisal on a long-list of
proposals put forward by scheme promoters to address the UK's long-term aviation connectivity and
capacity needs. The associated appraisal process identified three short-listed options, two focussed
on expanding Heathrow Airport and one on expanding Gatwick. These options were then
subsequently further developed and appraised as part of an assessment that was published for
consultation in November 2014.

The pre-consultation assessment of surface access constituted a static appraisal using spreadsheet-
based demand forecasting models, which were developed primarily to assess the surface transport
capacity implications of each expansion option. Following feedback from the AC6 surface access
stakeholders (the Department for Transport (DfT), the Highways Agency (HA), Network Rail (NR), and
Transport for London (TfL)), further assessment of the surface access implications of the three
expansion options was undertaken during the consultation period from November 2014 to January
2015.

This assessment focussed specifically on three key aims:

1 Undertaking further sensitivity-testing of the spreadsheet-based models to determine the impact
of key variables on airport-related surface access demand, notably incorporating trip distribution
forecasts from the DfT's National Air Passenger Allocation Model (NAPAM);

1 Providing a more detailed dynamic assessment using network-based models of the capacity and
level-of-service implications of airport expansion associated with each short-listed option; and

1 Providing traffic forecasts compatible with the requirements of the air quality assessment that will
be undertaken as a part of a separate environmental work-stream.

The ultimate aim of the study was to provide further guidance to the AC on the feasibility of, and likely
surface transport issues associated with each expansion option. The findings of this analysis were
reported to the AC at the end of January 2015.

Public Consultation

On the 3™ February 2015 the A C écensultation ended after a period of 12 weeks. In this time the AC
received approximately 75,000 responses on the three short-listed options for expansion at Heathrow
and Gatwick. The sources of the responses were wide-ranging and included (but were not limited to)
members of the public, businesses, scheme promotors, local government and campaign groups. The
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consultation covered a broad spectrum of issues relating to potential expansion at Heathrow and
Gatwick, including surface access provision.

Following an initial review of the consultation responses by the AC, Jacobs were provided with
responses from the consultees listed in Table 1-1. The ACO sSecretariat considered that these
responses raised issues whose technical complexity did not allow all of their points to be addressed
without support from Jacobs. A review of the responses by Jacobs identified approximately 600
comments relating to surface access.

Tablel-1: Reviewed Consultee Responses

Consultee

Buckinghamshire County Council
Charlwood Parish Council

Crawley Borough Council

East Sussex County Council

EasyJet

Fiona Mactaggart MP

Gatwick Area Conservation Campaign
Gatwick Airport Limited

Haywards Heath Town Council
Heathrow Airport Limited

Heathrow Hub Limited

Horsham District Council

Hounslow Council

Independent Transport Commission
Kent County Council

Mid Sussex District Council

Network Rail

Reigate & Banstead Borough Council
Richmond Heathrow Campaign

Royal Borough of Kensington & Chelsea
Royal Borough of Windsor & Maidenhead
Slough Borough Council

Surrey County Council

Tandridge District Council

Transport for London

Virgin Atlantic

West Sussex County Council

Each of the comments were recorded and categorised by their content. This approach allowed for the
identification of recurring themes within the comments and made it possible to understand some of the
key areas of concern held by the consultees. The approach informed the need for any additional
analysis that would be required to support earlier phases of work such that the issues raised by the
consultees could be suitably addressed.
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124 Following an initial review of the surface access comments the AC identified four areas of additional
analysis. These were as follows:

1. Road Freight Impacts;
2. Network Resilience;
3. Demand Management; and
4. Strategic & Local Road Impacts.
125 This report focuses on the fourth area of additional analysis and provides advice to the AC on whether
any of the responses would materially impact upon the appraisal of any of the Heathrow North West

Runway (HNWR) option promoted by Heathrow Airport Limited. In particular, it will provide advice on
the impacts of expansion upon specific road links and junctions surrounding the airport.

1.3 Report Purpose

13.1 The purpose of this report is two-fold:

1. To identify and summarise the comments that have been made by consultees regarding the
impacts of expansion on the strategic and local road networks surrounding Heathrow; and

2. To assess whether any of these comments would materially affectthe AC6s under st andin
feasibility of the HNWR option or the level of associated mitigation that would be required be
deliver it.

1.4 Report Structure

1.4.1 The remainder of this report is structured as follows:

1  Chapter 2 provides a summary of the comments made by the consultees with respect to the
impact of expansion at Heathrow Airport on surrounding strategic and local roads;

1  Chapter 3 outlines the methodology applied to assess the strategic and local roads impacts;

1  Chapter 4 presents this analysis, and discusses the anticipated impacts of the HNWR option on
the strategic and local road network;

1 Chapter 5 provides a summary to the above and provides direct responses to the consultee
comments listed in Chapter 2.
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2. Consultee Comments

2.1 Heathrow Options

2.1.1 The comments received with respect to the strategic and local road impacts of the HNWR and
Heathrow Extended Northern Runway (HENR) are summarised in Table 2-1 below. The comments for
the two short-listed Heathrow options have been presented together since many of the issues raised
by the consultees are of relevance to both options. The assessment of the strategic and local road
impacts of the HENR option is presented separately in its own report.

Table2-1: Heathrow Strategic & Local Road Comments

Consultee(s) Summary of Issue Raised Road / Location

Recommend incorporating HA modelling for M4 J3-12 SMART
Heathrow Airport Limited motorway into assessment. Remove the need to widen the M4 M4 including J3-12
and the associated costs from the NWR business case.

Heathrow Airport Limited disagree with conclusions of M4
into London and M4 Spur analysis. Costs of improvements
and property impacts should be removed from the NWR
assessment.

Heathrow Hub Limited argue that the suggested works
required on the M4 J2-3 is due to Jacobs using an inaccurate,
lower capacity in their assessment of this link.

Heathrow Airport Limited
Heathrow Hub Limited

M4 into London (including
J2-J3) and M4 Spur

Heathrow Airport Limited disagree that widening is required

due to uncertainty in forecasting and the crude strategic

modelling approach adopted. Furthermore, argue that

widening is not the correct solution in marginal cases of roads

operating above capacity, where induced traffic can cause

wider network impacts. The costs added to the surface access M4 between J3 and J4

costs for the NWR are not considered justified or

commensurate.

Heathrow Hub Limited argue that it is not justifiable for the

airport to pay £274m when the existing scenario is only 1%

away from 85% V/C.

Believe that a two-lane capacity has been assumed for the

assessment, when in reality the M4 Spur has three lanes plus

Heathrow Airport Limited a bus lane. Using the correct capacity would suggest that M4 Spur
widening is not necessary and that the costs should be
removed from NWR.
Based on flows provided in the Surface Access Appraisal
Report, it is unclear why capacity improvements to the main
airport tunnel are recommended. The tunnel has 2 lanes in

Heathrow Airport Limited either direction and so would be able to accommodate the
arrivals / departures stated. Furthermore, additional capacity
will be provided by the southern road tunnel. This should be
removed from the NWR appraisal.
Heathrow Airport Limited argue that no methodology or
justification is provided for the suggested improvements
needed to M4 J4 and J4B. Would expect these infrastructure
improvements and their associated costs to be avoidable.

Heathrow Airport Limited Heathrow Hub Limited argue that it does not seem

Heathrow Hub Limited defensible to add such a significant cost to the Heathrow
proposals (£338m) due to a very small increase in traffic.
Suggest the same criteria has not been applied to the Gatwick
analysis and that the process needs to be revisited to provide
like for like comparisons.
Would like to see proposals to widen M4 reviewed, as current

Virgin Atlantic analysis does not fully consider modal shifts, particularly to M4

Crossrail.

Concerned about the impact of M4 widening on adjacent

communities and would like to see greater certainty sought on M4

this issue.

Significant measures needed to alleviate congestion and poor

air quality around M4 J5 / Brands Hill. Suggest that the

composition of traffic here should be studied. The introduction

of a low emission zone is raised.

Heathrow Airport Limited
Heathrow Hub Limited

M4 and existing Airport
tunnel

M4 J4 and J4B

Royal Borough of Windsor and
Maidenhead

Slough Borough Council M4 J5 / Brands Hill



Consultee(s)

Slough Borough Council

Royal Borough of Kensington and
Chelsea

Slough Borough Council

Hounslow Council

Buckinghamshire County Council

Heathrow Airport Limited

Kent County Council

Royal Borough of Windsor and
Maidenhead

Royal Borough of Windsor and
Maidenhead

Royal Borough of Windsor and
Maidenhead

Royal Borough of Windsor and
Maidenhead

Heathrow Airport Limited

Slough Borough Council

Slough Borough Council

Slough Borough Council

Recommend that more is done to promote, fund and construct
more sustainable transport links along the A4 and M4
corridors.

Suggest that without a substantial shift from road to rail,
congestion on major roads will increase. Concerned that no
detailed modelling of local roads or the strategic road network
(such as the A4) has been carried out. No forecast of
Heathrow-related HGV traffic along the A4.

Concerned about further congestion generated by disruption
on the strategic road network due to the A4 being used as an
alternative route.

Suggests there are serious issues around proposed surface
access improvements which are unfunded, not fully planned
and do not have parliamentary approval. Concerned about the
impact of Heathrow expansion on local roads, the public
transport network and key roads such as the A4. Specifically
interested in the new Southern Link Road in the NWR
proposal. Also interested in mitigation measures for all three
options and suggest the assessment year should be 2050.

Would like to see a more detailed assessment of the impact of
a new access road from the diverted A4 on the local
Buckinghamshire road network, particularly in southern
Buckinghamshire which has existing HGV issues. Also
concerned about potential for increased local congestion from
the A4 works and M25 tunnelling works.

Recommend improvements to M25 junctions 10-16 (from 2014
autumn statement) are incorporated into appraisal.
Reconsider distribution of costs of M25 works related to
Heathrow expansion.

Recommend a capacity upgrade to western section of M25
when it is diverted into tunnel. Junctions 10 to 15 of the M25
exceed 100% VCR from background growth only in 2030,
therefore capacity issues need to be addressed to facilitate
airport growth.

Concerned that impacts on local congestion and air quality
cannot be addressed as the AC has yet to receive appropriate
information with regard to surface access pressures (in
particular to local roads and key congestion areas, such as
M25 J13)

Concerned that local roads will be overwhelmed if modal shift
aspirations are not realised. A308 is mentioned as a specific
concern, as is the potential for additional freight traffic.

Concerned about the volume of additional HGV / freight traffic
associated with the airport exacerbating existing concerns
about HGV movements on local A-roads. Would like to see
further modelling work to understand impacts and mitigation
measures required.

Concerned that during times of congestion on the strategic
road network, already congested local roads (such as the
A308) will be used, causing reduced air quality. AQMAs in
Bray and Windsor are mentioned specifically.

Recommend A3044 is re-routed to avoid Poyle village centre.

The new road to replace the Colnbrook Bypass would divert
traffic south to the High Street / Old Bath Road and disturb that
community. The alignment is considered unsuitable and an
under provision. An alternative should be provided that skirts
Colnbrook.

To provide a connection to Colnbrook Bypass from the south
would require the removal of Galleymead Road and loss of
business rates. Alternative solution would be to provide a
tunnelled southern access road alongside M25.

Concerned that proposals for a southern branch of the
Colnbrook Bypass / replacement of the A3044 will encourage
rat running between M25 J14 and the M4 J5. Would favour a
new tunnelled road, parallel to the tunnelled M25 which
reconnects with the new A4 diversion west of the M25. A
similar measure has been suggested for the Heathrow Hub
ENR.

JACOBS

Summary of Issue Raised Road / Location

M4
A4

A4
Local roads (unspecified)

A4 via Slough Town Centre

A4
New Southern Link Road
Local roads (unspecified)

A4 nr Colnbrook
M25 Tunnelling

M25 J10-16

M25 J10-16

M25 J13

A308
Local roads (unspecified)

A308
A330
Local roads (unspecified)

A308
Local roads, notably in Bray
& Windsor

A3044, Poyle Village Centre

Colnbrook Bypass
High Street / Old Bath Road

Colnbrook Bypass

A3044 / Colnbrook Bypass
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Consultee(s) Summary of Issue Raised Road / Location

Argue there has not been a complete and consistent
assessment of local roads in the vicinity of each airport. It is
recommended that the AC undertake independent modelling
of roads in the vicinity of all three airports. This should include
freight, demand management and congestion charging
proposals.

Note that the assumption seems to be that the impact on the
local network within Buckinghamshire will be reasonably small  Local roads in
Buckinghamshire County Council during operation. This needs to be assessed with appropriate Buckinghamshire
mitigation identified and discussed with the council. Also (unspecified)
concerned if modal shift targets are not realised.

The Slough transport network is heavily impacted by Heathrow

- the network is susceptible to congestion if the M4 or M25 are

congested. Suggest technical work needs to be carried out to Local roads in Slough
ensure that the local network will be able to cater for future (unspecified)

demand (Airport and non-Airport). Account also needs to be

given to any associated air quality impacts.

Gatwick Airport Limited Local roads (unspecified)

Slough Borough Council

2.1.2 Table 2-1 indicates that consultees are concerned about the impact expansion will have on the
following roads:

M4,

A4;

New Southern Link Road;
M25;

A308;

A330;

A3044; and

= =4 -4 -4 -—a -—a -a -2

Colnbrook Bypass.

2.1.3 Some of the consultees also expressed concern regarding unspecified local roads, often within their
own administrative boundaries.
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3. Approach

3.1 Dynamic Highway Modelling

3.1.1 Further assessment of the surface access implications of the three short-listed expansion options was
undertaken during the consultation period. This included the following:

1 Enhanced distribution/mode-share modelling 7 this involved enhancements to the pre-
consultation spreadsheet models. The air passenger and on-airport employee surface access
forecasts from these enhanced models provided inputs for the two items discussed below;

1  Heathrow dynamic highway modelling 7 highway surface access forecasts from the spreadsheet
models were input into Transport for Londoné ¢TfL) West London Highway Assignment Model
(WeLHAM) to assess the dynamic impacts of increasing airport-related road trips on network
performance in London and the South-East. WeLHAM was chosen as it is a detailed network-
based highway capacity model of the South-West London covering the Heathrow Study area. It
has been validated to a 2009 base year and is used by TfL to assess road schemes within
London. An alternative approach of using the H
rejected for this purpose due to the lack of local network detail around Heathrow and age of
model development and validation in our study area; and

1  Gatwick dynamic highway modelling - highway surface access forecasts from the spreadsheet
models were also input into an adapted version of T f LSbsgth London Highway Assignment
Model (SoLHAM) to assess the dynamic impacts of increasing airport-related road trips on
network performance in London and the South-East i SoLHAM was chosen as a starting point as
it is a detailed network-based highway capacity model of South London, which was validated to a
2009 base year and is used by TfL to assess road schemes in South London.

3.1.2 The methodology adopted for these assessments differed from those undertaken before the
consultation in the following ways:

1 While the pre-consultation assessments focussed on a single AM peak-hour demand forecast for
each of the airport expansion options in 2030, the dynamic highway modelling assessments
covered a range of time periods, driven by the requirements of the dynamic modelling work-
streams. For the highway modelling, an AM peak hour (0800-0900) and a PM peak-hour (1700-
1800) was required to be consistent with the WeLHAM and SoLHAM modelled time periods,
along with an average Inter Peak (IP) hour covering the period 1000-1600;

1  The capacity analysis undertaken pre-consultation was static in nature i demand associated with
airport expansion was added to estimates of background demand in the spreadsheet model and
the capacity implications were assessed without consideration of the impacts of crowding and
congestion on route choice and journey timing. The dynamic nature of the capacity assessments
undertaken in this assessment means that the resulting forecasts do account for these elements
and are consequently different from those reported pre-consultation; and

1 The forecast passenger numbers were different between the pre-consultation assessment
(multiple sources including from promoters) and the dynamic highway modelling assessments
carried out during the consultation (which adopted the AC6 siCar-boaded Gl obal C
forecasts). Estimates of the number of airport employees were also adjusted.

3.1.3 Both assessments were undertaken with reference to a Core and an Extended Baseline, which
together listed transport infrastructure and services expected or likely to be in place by 2030
regardless of any airport expansion that may be delivered in the UK. The Core Baseline only included
those schemes that were fully committed and funded when the pre-consultation assessment
commenced.

3.14 The primary focus of all the analysis was on the Extended Baseline, as by 2030 it was judged very
likely that further enhancements to the UK transport network would have been delivered above and
beyond the works that were fully committed when the pre-consultation assessment commenced.
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3.1.5 Constructing an appropriate Extended Baseline for a 2030 assessment involved making significant
assumptions about the likely state of the transport network by that time, and this was a central factor in
the decision not to extend the scope of the surface access assessment to include later years.

3.1.6 There is currently a high degree of uncertainty surrounding some of the included schemes, not just in
terms of their delivery but also their final form and characteristics, which in some cases are continually
evolving as development work is progressed. The assessment was based on the best assumptions on
the state of the 2030 transport networ k at t he ti me, and was infor mec
stakeholders before the pre-consultation assessments were published, and some limited technical
meetings between the report authors and the stakeholders, mainly related to modelling issues and
clarifications on feedback received during the pre-consultation work.

3.1.7 Further details regarding the dynamic highway modelling methodologies and the transport schemes
included in the assessments are contained within the Surface Access Appraisal Reports for each of
the three short-listed options. In summary, the transport schemes included in the Extended Baseline
are as follows:

1  M23 Junction 8-10 Smart Motorway;
M25 Junction 23-27 Smart Motorway;
M25 Junction 5-6/7 Smart Motorway;
M3 J2-4a Smart Motorway; and

= =4 =4 -2

M4 Junction 3-12 Smart Motorway.
3.1.8 These dynamic highway models and their associated traffic forecasts have been used to produce the
assessment of strategic and local road impacts presented in this report. These models:

1  Offer a sufficient level of strategic and local network coverage and detail for the purposes of this
assessment;

Have been developed to reflect peak periods of the day;
Are dynamic; accounting for how changing costs of travel affect route choice;
Use the | at e-3radedCbai@@vt hondemand projections; and

E_ I |

Include an Extended Baseline scenario that can be compared with the three short-listed options
to isolate the additional impact of expansion.

3.2 Methodology

3.2.1 In order to ascertain whether the specific concerns expressed by the consultees regarding the impact
on strategic and local roads will materially affect the ACO s understanding of t h
particular option, the Volume over Capacity (V/C) on the roads identified by the consultees have been
examined.

3.2.2 V/C provides a measure of how close to capacity a road is operating. It is expressed as either a ratio
or percentage (as is the case in this analysis) representing the degree of saturation of a particular
stretch of road, with values closer to O representing free-flow conditions and values approaching or
greater than 100% indicating high levels of congestion. Observations on many roads have shown that
delay rises steeply at above 85% capacity, and that severe delays occur at above 100%.

3.2.3 As part of this analysis demand flow has been used as the volume input into the V/C calculations.
®demand flowd is the total unconstrained volume of traffic wanting to travel through a particular
location; representing total desire for road travel at the location. It is also possible to derive 6 Act u al
f | drand the traffic model, which represents the volume of traffic based on detailed simulation that
takes into account real world metering of traffic through intersection capacity constraints and
subsequent bottlenecks and queueing of traffic. It represents the volume of traffic feasibly able to
travel through a location.
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The reason that demand, rather than actual flow has been used in the V/C calculations is that actual
flow can fail to represent the full desire for travel at a particular location on the road network. It is
considered more appropriate to assess the impacts on the network should all traffic that wants to use
a particular part of the network be able to do so, rather than exclude traffic that is deemed to be
delayed further upstream.

The VICs on the roads highlighted by consultees have been examined for the HNWR option and
compared against the Extended Baseline scenario. For each of the roads identified, the following
questions have been addressed:

1 What will be the V/C of the road if airport expansion takes place?

1  How does this compare if expansion does not take place (ie. the Extended Baseline scenario)?

1  Are the answers to either of the above questions different to any of the conclusions that were
drawn in earlier stages of the AC6 work, or being reported for the first time?

This methodology has been developed to support the AC in identifying which roads or corridors (and
which sections of the roads or corridors) will be adversely impacted by expansion and the implications
that this will have with regards to mitigation and ultimately the viability of a particular option, in this
case the HNWR.

The V/C of the roads are presented separately for each road / corridor in tabular format to allow each
of the short-listed options to be easily compared against the Extended Baseline. The tables include
columns indicating whether the V/C has increased above a threshold of 85% (approaching capacity)
or 100% (at capacity) in the HNWR scenario, and will also indicate if the V/C of a road that is already
over capacity in the Extended Baseline is further exacerbated by the introduction of the HNWR.

As a result of the way the traffic models were developed, many of the road sections are comprised of
multiple model links. In such circumstances the following rules have been applied (in the order given)
to determine which link should be presented in the table:

1. If a link along a section exceeds the 100% V/C threshold as a result of airport expansion then
traffic data for this link is presented;

2. If alink along a section already has a V/C in excess of 100% in the Extended Baseline and the
V/C increases as a result of airport expansion then traffic data for this link is presented,;

3. If a link along a section exceeds the 85% V/C threshold as a result of airport expansion then
traffic data for this link is presented; and

4. If none of the above rules apply, traffic data for the link that has the highest V/C with airport
expansion is presented.

This approach ensures that areas of the road network that suffer the most significant impacts as a
result of airport expansion are reflected in the reporting.

The tabular summaries are supplemented by a series of map-based plots. The plots present the V/IC
impacts of the HNWR spatially, allowing the identification of particular sections of the network that
experience capacity problems.

The following strategic and local roads have been included in the analysis of the HNWR option:

M3;

M4,

M25;

M40;

A4 (including Colnbrook Bypass);

A40;

= =4 -4 -—Aa - -
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A30;
A312;
A408;
A308; and
A3044.

= =4 a4 - -2

The list reflects the roads raised in the consultee comments described in Chapter 2, as well as a small
number of additional roads that are considered relevant to the assessment.

The results are presented for the AM peak period (0800-0900) and the PM peak period (1700-1800)
which is when the impact on strategic and local roads is likely to be the greatest.

Whilst the analysis presented in this report is derived from the same traffic models as those used to
produce the Surface Access Appraisal Reports (which were produced during the consultation period),
the road sections highlighted in each report differ. There are two reasons for this. Firstly, the analysis
presented in this report includes road sections that operate above both 85% and 100% capacity,
whereas the Surface Access Appraisal Reports focussed only on those operating above 100%
capacity. Secondly, the Surface Access Appraisal Reports also applied a condition that meant that
only roads that experienced an increase of at least 50 airport-related PCUs (compared to the
Extended Baseline) were presented. This condition has not been applied in the analysis in this report.

This approach allows sections of road that exceed capacity in the HNWR scenario but do not carry
additional airport-related traffic to still be highlighted. In such cases, whilst airport expansion might not
be having a direct impact on a particular corridor, it is quite possible that airport trips are causing the
rerouting of non-airport traffic onto the corridor, leading to capacity issues.
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The M3 motorway is located to the south of Heathrow Airport. It connects much of Hampshire with
West London, and beyond its most westerly junction at Sunbury-on-Thames, provides access to the
A316 and A4 into central London. The motorway also intersects the M25 at Junction 12, providing
free-flow slip road access to the M25 northbound and southbound.

The proximity of the motorway to Heathrow Airport, as well as its connections to roads such as the
M25 and A308, mean that any increase in the number of trips at Heathrow Airport is likely to have an
impact on the motorway.

Junctions 1 to 3 of the motorway have been modelled within the detailed simulation area of the traffic
model. The remainder of the motorway is located outside the simulation area, and as is typically the
case in traffic models, the coding here is less detailed. For this reason, any road that falls outside the
simulation area has not been included in this assessment. However, since the impact of any additional
demand for Heathrow Airport is likely to be most significant between junctions 1 to 3 of the M3, it is
considered that sufficient information is available to provide an understanding of the key impacts on
the motorway.

Modelled traffic flow data for the Extended Baseline and HNWR is presented in Table 4-1 for the AM
peak period. The data presented in the table is explained in more detail below:

1 Total Demand i the demand flow (this includes cars and goods vehicles, expressed in
passenger car units (PCUSs));

1 Airport Demand - the demand flow travelling either to or from Heathrow Airport only (cars and
goods vehicles in PCUs); and

1 VIC 1 demand flow (in PCUs) divided by the capacity (in PCUs) as calculated by the simulation
within the traffic model (expressed as a percentage).

The final three columns are used to summarise the impact of the HNWR, as follows:

1 > 85% - atick in this column indicates a road is forecast to experience a V/C percentage of less
than 85% in the Extended Baseline and a V/C in excess of 85% following the introduction of the
HNWR;

1 > 100% - a tick in this column indicates a road is forecast to experience a V/C percentage of less
than 100% in the Extended Baseline and a V/C in excess of 100% following the introduction of
the HNWR; and

1 >100% + - a tick in this column indicates a road that is forecast to be over capacity in the
Extended Baseline and is further exacerbated by the introduction of the HNWR.

Figure 4-1 is presented below Table 4-1 and shows the impact of the HNWR in the AM peak period
spatially. Roads that are predicted to exceed 85% V/C following the introduction of the HNWR are
shown in amber, whilst those that are predicted to exceed 100% V/C following its introduction are
shown in red. Roads already forecast to exceed 100% in the Extended Baseline but expected to be
further exacerbated by the introduction of the HNWR are shown in black.

Further figures showing the V/C of all links (and not just those exceeding a threshold in the HNWR
scenario) along the M3 corridor in both the Extended Baseline and HNWR are provided in Appendix A.
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Tabled4-1: AMV/C with HNWRI3 Motorway
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M3 Mainline, Through J1 Westbound 2,842 71.05 2,848 71.21

M3 Mainline, J4]2 Westbound 4,064 76 58.14 4,068 21 58.20

M3 Mainline, Through J2 Westbound 2,320 0 99.57 2,318 0 99.49

M3 Mainline, J2J3 Westbound 6,163 306 73.37 6,183 389 73.61

M3 Mainline, J312 Eastbound 6,519 153 85.13 6,579 202 85.88

M3 Mainline, Through J2 Eastbound 3,644 63 81.75 3,674 6 82.42

M3 Mainline, J2]1 Eastbound 4,461 83 68.16 4,387 59 67.13

M3 Mainline, Through J1 Eastbound 2,976 19 49.59 2,953 40 49.21

M3 Off Slip, J1 Westbound 1,219 0 52.99 1,229 12 53.42

M3 On Slip, J1 Westbound 1,222 47 69.06 1,220 0 68.94

M3 Off Slip, J2 Westbound 1,744 76 49.27 1,750 21 49.44

M3 On Slip, J2 Westbound 3,782 306 106.83 3,804 389 107.45 a

M3 Off Slip, J2 Eastbound 3,514 89 99.27 3,582 197 101.19 a

M3 On Slip, J2 Eastbound 817 19 23.08 712 53 20.12

M3 Off Slip, J1 Eastbound 1,486 63 64.59 1,434 19 62.34

M3 On Slip, J1 Eastbound 1,063 0 60.06 1,072 0 60.57

M3 / M25 Intersection J2/J12 - 2,282 306 112.06 2,302 389 111.93

M3 / A308Intersection J1 - 1,514 65 65.84 1,547 19 67.27
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Figure4-1: AM V/C Impact of HNWR, M3 Motorway
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The forecast flows derived from the traffic model for the Extended Baseline and HNWR suggest that
the key impacts on the M3 corridor in the AM peak period are likely to be on the slip roads of Junction
2.

The westbound on-slip at Junction 2 is forecast to be over capacity by 2030 even without expansion at
Heathrow Airport. The introduction of the HNWR is forecast to cause the V/C to increase to over
107%, adding almost 100 airport PCUs in the AM peak to the slip road. This would account for
approximately 10% of the total PCUs on the slip road in this period, which is an increase on the
predicted 8% in the Extended Baseline.

The eastbound off-slip at Junction 2 is forecast to experience a V/C of just over 99% in the Extended
Baseline. Theoretically, it would therefore be operating within capacity - however given how close to
capacity it would be operating; it is likely that the slip road would be experiencing some operational
issues. With the introduction of HNWR, the V/C is forecast to increase to above 101%, indicating that
the slip road is over capacity. With respect to traffic from Heathrow Airport, the introduction of HNWR
is forecast to lead to an increase of more than 100 airport PCUs using the slip road in the AM peak
period. This would account for more than 5% of the total PCUs using the slip road, which is an
increase from the 2.5% in the Extended Baseline. The slip road is an important access point between
the M3 eastbound and the M25 northbound, which in turn provides access to Heathrow Airport. It is
likely that without further improvement by 2030 the junction will be operating close to its capacity in the
AM peak period, and the additional traffic generated by the HNWR will cause the junction to exceed
this capacity.

Modelled traffic flow data for the Extended Baseline and HNWR is presented in Table 4-2 for the PM
peak period. Figure 4-2 is presented below Table 4-2 and shows the impact of the HNWR in the PM
peak period spatially.
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Table4-2: PM V/C with HNWR, M3 Motorway

HNWR

Total Alrport Total Airport 0 0 0

M3 Mainline, Through J1 Westbound 2,937 73.42 2,950 73.75
M3 Mainline, J1J2 Westbound 4,117 46 58.90 4,097 31 58.61
M3 Mainline, Through J2 Westbound 2,490 0 106.85 2,493 0 107.01 a
M3 Mainline, J213 Westbound 6,366 202 75.79 6,332 276 75.38
M3 Mainline, J312 Eastbound 6,406 306 83.51 6,351 391 82.76
M3 Mainline, Through J2 Eastbound 2,868 0 64.33 2,897 0 64.98
M3 Mainline, J211 Eastbound 4,439 2 68.87 4,443 38 68.83
M3 Mainline, Through J1 Eastbound 3,212 2 53.54 3,190 37 53.16
M3 Off Slip, J1 Westbound 1,213 0 52.74 1,249 0 54.29
M3 On Slip, J1 Westbound 1,181 24 66.70 1,147 11 64.81
M3 Off Slip, J2 Westbound 1,628 46 45.98 1,604 31 45.30
M3 On Slip, J2 Westbound 3,800 202 107.36 3,769 276 106.46
M3 Off Slip, J2 Eastbound 3,619 306 102.22 3,622 391 102.33 a
M3 On Slip, J2 Eastbound 1,571 2 44.39 1,547 38 43.69
M3 Off Slip, J1 Eastbound 1,227 0 53.33 1,254 1 54.51
M3 On Slip, J1 Eastbound 963 4 54.38 975 0 55.11
M3 / M25 Intersection J2/J12 - 7,042 494 106.69 7,076 642 107.21 a

M3 / A308Intersection J1 - 1,636 156 71.13 1,629 170 70.84
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Figure4-2: PM V/C Impact of HNWR, M3 Motorway
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