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INTRODUCTION

ADC Infrastructure Ltd are appointed by Oxfordshire Railfreight Interchange Ltd (the AppJican
to assess the transport and infrastructure requirements of a Nationally Sigait
Infrastructure Project (NSIP), that beirmproposed Strategic Rail Freight Interchange (SRFI) in
Oxfordshire.

The proposed SRFI, to be known as Oxfordshire Strategic Rail Freight Interchange (OsSRFI)
located adjacent to the Chiltern Main Line Railway, part of the strategic rail freight networe, an
to the southwest of Junction 10 of the M40 motorway in Oxfordshire.

Oxfordshire County Council (OCC) are the local highway authority and National Highways have
responsibility for the strategic road network (SRN), which in the vicinity of the sdmprises
the M40, A43 and A34.

As the scheme falls within the definition of a NSIP it requires consent under the Rignict
2008. An application for a Development Consent Order (DCO) is therefore peipgred and

it will be submitted to the Planning Inspectorate (the Examining Authority) for consideration.
The Examining Authority will examine the application before making a recommendation ® th
Secretary of State for Transport, who will make the final decision.

The DCO application will be supported by an Environmental Statement which wdluide a
Transport Assessment and Framework Travel PlaA. Transport Working Group has been
established to provide a forum for discussion and allow a stepstep approach to the
assessment and agreement of transport matters relating to OxSRFI in advance of submission of
the DCO and the preparation of Statements of Common Ground. The Transport Working Group
comprises representatives from:

X National Highways
Aecom ( /$*) ' $"# 2edn eonsultant)
Oxfordshire County Council
The Applicant
ADC Infrastructure Ltd
BWB Consulting Ltd
Oxalis Planning Ltd.

X X X X X X

Ensuring good access to the SRN is a prerequisite for the proposed OxSRFI development. The
++'$ )/e. + Hothe#oad access strategy has evolved from a starting assumption that a
new junction on the M40 motorway midway between J9 and J10 would be the most appropriate
approach. Following initial investigations into a new junctigrand consultation with OCC and
National Highways, it became clear that for a new junction to be compliant with DfEuGir
02/2013 requirements for new access onto the SRN, National Highways woujdiree the
Applicant to demonstrate that there were no alternative options to improve existing junctions.

The Applicant was also mindful that the initial assessment identified a high degofe
uncertainty regarding the acceptability of the available weaving distances betwese new
junction and the existing M40 junctions 9 and 10. Furthermore, it was identified that a new
junction would not necessarily negate the requirement for substantial improvemerisM40
Junction 10to accommodate the OxSRFI development traffic bound to and from the A43.

1 Technical Note 1@ew M40 Junction, report reference ADC1PRG-V3, ADC December 2020.
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The access strategy for OxSRFI has therefore evolved and is now centred officsigii
improvements to Junction 10 of the M40 motorway, in combination with the provision of a new
bypass for the village of Ardley and a new relief road around the north-east quadratheof
village of Middleton StoneyThe unnamed road that passes through the OxSRFI site would be
removed as part of the development proposals, and so would be replaced with a new road link
to the south of the site, termed the Heyford Park Link Road.

The objectives of this access strategy approach are to ensure adequate capacity at M40
Junction 10 to accommodate the required access to the SRN, whilst delivering apprtgpriaw

site access infrastructure, along withiéding the delivery of planned growth and development
across the wider area.

Version 2 of this Technical Note was prepared in December 2020. bugethe proposed
transport modelling methodology based on the then proposed access strategy of a new
junction on the M40.That report was submitted to the Transport Working Group and feedback
was provided from both National Highways (then Highways England) and OCC.

This Technical Note has therefore been updated to incorporate into the assesgme
methodology the feedback provided by National Highways and OCC. It builds upon and
captures work progressed through the Transport Working Group meetings held during 2021.
This update follows a period of significant and ongoing option testing that has been undertaken
in consultation with National Highways and OCC regarding the M40 Junction 10 improvemen
scheme.

The purpose of this report is therefore to reflect the changes to the transport modelling
methodology brought about by the change in access strategy. The repostructured as
follows:

x Section 2 describes briefly the proposed OxSRFI development and proposed embedded

transport mitigation measures.

X Section 3 sets out the proposed transport modelling methodology
Section 4 sets out the assessment years and scenarios.
X Section 5 presents a short summary.

x
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PROPOSED DEVELOPMENT

Site location

The OXSREFI site is in Cherwell District Council, within northern Oxfordshités located to the
southwest of MO Junction 10, approximately 6km from Bicester. A general site location plan is
shown atFigure 1

The main site is bounded to the north by the Chiltern Main LiReiway, to the east by the B430
)y /#  $-% *- € - ' 4 ) -"4 1-*(,tothe south®yFdrnland, and to the west by

the Heyford P&k development, which is located ornthe former RAF Upper Heyford sjteigure

2. The village of Ardley is approximately 1km to the north of the site. The village of Mmidlet

Stoney is approximately 2km to the south of the site.

The closest point of access to the Strategic Road Network from the main site is at Junction 10
of the M40, approximately 1.6km to the north when accessed via the B430. To access M40
Junction 10 from the mairsite involves travelling through the village of Ardley.

At Junction 10 there is also direct access to the A43. The M40 connects to Birmingham (and the
M42 and M5) to the north, and the M25 and London to the south. The A43 heads northeast from
M40 Junction 10 and connects to the M1 at M1 Junction 15A.

Although less direct, access to the M40 could diegpossible via Junction 9, which is a 10.5km
drive to the south of the site, when accessed via the B430, passing through the village of
Middleton Stoney, and then via the B4030 and then the A41.

To the south of the site the A34 runs in a northeast to southwest direction and conrgictster
to Oxford. It continues further south, connecting with the M4 at Newbury and the M3 at

218/00825/HYBRID
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Winchester.
north.

2.7 As shown irFigure 2, an unnamed road passes through the main site area. It connects the B430
to Camp Road. Camp Road continues west towards Upper Heyford and provides accéss t

Heyford Park development.
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Figure 2: detailed site location

OxSRFI development

2.8 The OxSRFI development would provide a freight terminal accommodating trains of up to 775m
long, and include container storage and HGV parking, with rail sidings withindite with the
potential to serve some of the individual warehouses. It would provide 6.5 million sgft of
predominantly large scale B8 warehousing and distribution space. The schem@neilide
substantial mounding and woodland/tree planting around the site edges for visual scregnin

and ecological connectivity.

The maximum floor space will be set by the Parameters Plan. An allowancbewtiade for up

2.9
to 1/3 of the warehouses to be fitted with mezzanines.

2.10 The OxSRFI scheme will accommoddi2freight trains per day.The freight terminal would be
connected to the Chiltern Main Line Railway, part of the strategic rail freight network.

Embedded transport mitigation (Highway Works)
# [* -* centred.an $ignificant improvements to Junction 10

211 The ++'$ )/e. ++-*
of the M40 motorway.
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The proposed embedded Highway Works also include a new Ardley Bypass which would remove
through-traffic from the village and deliver the primary new site access road to tre@msite.
Based on early assessment work and an understanding of the current baseline conditions, the
Highway Works also include a Middleton Stoney Relief Road (MSRR) to remove a propdrtion
both current and anticipated future traffic from the village centre. The Highway Véariclude

a secondary site access to the magite for public transport, cyclists and pedestrians (and
emergency vehicles), which would be taken from the realigned unnamed road that I@&sp

Road with the B430, which would represent a new Heyford Park Link Road (HPLR).

In combination, this proposed strategy is considered appropriate to ensure suitahled
efficient access to thenain site, and from the main site to the SRN, while mitigating likely future
effects and addressing a number of well-known existing local transport issaed challenges.
Options are being considered with regard to the access strategy, includingdlge alignment

for the MSRR and HPLR, and the configuration of elements of the proposed M40 Junction 10
Highway Improvements. The latter is the subject o& series of technical notesind ongoing
assessment work that is being undertaken in consultation with the Transport VifegkGroup.

It has been agreed with OCC that the OxSRFI development would be subjecH®\arouting
strategy to restrict HGVs from travelling to and from the south of the site on the B430. This is
consistent with the routing agreement that is in plader the adjacent Ardley EFW facility, which
requires all HGV traffic to access J10 of the M40 via the B430 to the north.

The HGV routing strategy would be enforced through a combination of a physical restriction to
prevent HGVs exiting the site from being able to travel south on the B430, paititd an
enforcement methodology, likely to be based on Automatic Number Plate Recognition (ANPR)
cameras.

The OxSRFI scheme will require the amendment, via diversions and extensions, of several public
rights of way and there are ongoing discussions with OCC regarding these.

The detail of the complete package of transport mitigation works will be developed and
finalised as part of the Transport Assessment process.

Additional transport mitigation

The requirement for additional transport related mitigation measures will be assed and
agreed with the Transport Working Group as part of the Transport Assessment and Framewaork
Travel Plan process.
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3.0 TRANSPORT MODELLING METHODOLOGY
Introduction

3.1 National Highways and OCC provided feedback in early 2081the proposed transport
modelling methodology set out in version 2 of this Technical Note.

3.2 Since then, the transport modelling methodology has continued to be discussed at the regular
Transport Working Group meetingsthe use of the South East Regional Traffic Model (SERTM)
was originally proposed to consider the potential wider strategic impact on the SRN of the
(then) proposed new junction on the M40 motorway. As the strategy of a new M40 junction is
no longer being pursued it was agreed at the Transport Working Group medigld on 11
March 2021, that there is no longer a need to undertake modelling using the SERTM.

3.3 Both authorities agree that the Bicester Transport Model (BTM) is the most suitable inode
available to assess the impacts of the OxSRFI development on the highway network in the area.

3.4 However, National Highways, via their consultant Aecom, raised a number of comments
regarding the validation of the BTM. These comments rethto link count validation on the
cCB ) - 4) - «. - ) *0) *0/v %*0-) 4 /3$( A2l &nd/&ddjtionpl / #
information on the B4100.Additional work on the BTM validation was therefore undertaken
during 2021 and this is discussed below.

Bicester Transport Model (BTM)

35 TetraTech( $)/ $) ) *+ - [ [|# *) *The BAMwias developed for OCC by
Tetra TecR in 2016/17 to comply with WebTAG guidance for transport models, in order that it
could be used in future year transport forecasting and for the purpose of operatippabnomic
and environment assessments

3.6 The BTM was updated and expanded in 2DfBensure that it was suitable to use to assess the
transport impacts of the Heyford Park development. This included the extension of the model
simulation network coding to include the A4260 to the west of the silthe model provides a
2016 base year, and 2021, 2026 and 2031 forecast years.

3.7  Figure 3 (extracted from Figure 4 of th€ * ' &' '$ /$*) *nshelws the extent of
the SATURN network coding, with the original extent of the simulation network ngdihown
by the red outline, with the buffer network shown outside of the simulation coding boundary.
Superimposed on this, in orange, is the updated extent of the simulation network (takem
$"0- A *! /# € 41*- -& o+ Y o( /*x/# * ' ® 'S

3 Formerly White Young Green (WYG)

4 Bicester Transport Model, Local Model Validation Report RT099211-001 Issue 2, WYG, March 201

® Bicester Transport Model, Heyford Park Model Update Addendum to the Local Model Validation Report
RT099211-5-001 Issue 3, WYG, August 2018
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3.8 OCC and National Highways approved the use of the BTM to examine the transport impacts of
the Heyford Park development, which is located directly adjacent to the OxSRFI site, and is
forecast to generate similar peak hour traffic flows to the proposed OxSRFI. The BTM will als
be used by OCC in the forthcoming Cherwell District Council Local Plan work.

3.9 It was concluded that the BTM is therefore suitable for examining traffic impacts of the OxSRFI
The BTM can model traffic reassignment effects at Junctions 9 and 10 of the M40 that may be
associated with the OxSRFI and proposed embedded highway works

BTM validation

3.10 Following agreement from National Highways and OCC to the use of the BTM to exan@ne th
transport impacts of the OxSRFI scheme, Tetra Tech were commissioned to consider and
address the comments made by National Highways on the BTM validation.

3.11 Accordingly, Tetra Tech prepared Technical Note 1: Bicester Transport Model Validttad

was issued to the Transport Working Group on 28 May 2021. National Highways provided
comments on Technical Note 1 on 29 June 2021, requesting addiidraffic flow data be

10
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included in the model validation report. Tetra Tech therefore updated their TechnicaleNBt
and this was issued to the Transport Working Group on 9 September 2021. A copy of the final
report that addresses the comments is provided Appendix Aof this Technical Note.

Embedded highway mitigation

3.12 Highway improvement option assessment work at M40 Junction 10 and the Ardley Bypass
been undertaken using traffic flow demands based on the M40 Junction 10 VISSIM model
developed by National HighwaysThis work is reported in the following reports:

X #)$ ' */ D € C? 0)/$*) @? +/$*):RRMN3).» — @FHC

X #)$ ' */ D ) O( € .+*). /* (AGCLYDRRMIV2)

X #)$ ' ] E € +/$*). +*-/ - 11$ '*2 REN-VH*)e — @FHC
X #)$ ' */ G € C? 0) /$*) +/KADCBIRRQE4)

3.13 The M40 Junction 10 options assessment is ongoing, and the Appliés now focused on
considering an improvement option for M40 Junction 10 that would provide free flow links
between the A43 to M40 southbound and the M40 to A43 northbound.

3.14 Work on an alignment and junction options for the MSRR and HPLR has been undertesing
traffic flow forecasts available from the Heyford Park planning application.

Transport modelling methodology

3.15 The above, and the discussions held with the Transport Working @roesults in the following
three-stage transport modelling process:

i. The options and preliminary design of the embedded highway works at M40 Junction
10, Ardley Bypass, site access and the MSRR and HPLR are developed based on traffic
flow demands from the M40 Junction 10 VISSIM model developed by National
Highways, and the transport work undertaken to support the Heyford Park
development. The objective of this stage is to develop the highway layouts to a
preliminary stage sufficient for coding into the BTM.

ii. The BTM is used to assess the traffic impacts of the OXSRFI as the secondfstagé.
This will provide traffic data for the second design review of the embedded highwa
works and access layout.

iii. Based on the outputs from the BTM, the study area for detailed assessment in the third
stage of work will be identified and agreed with the Transport Working Group. The
third stage of work will then comprise detailed assessment of the study area using
industry standard assessment tools (Junctions 9, LinSig etc). This will include micro-
simulation assessment of the operation of the M40 Junction 10 complex, including the
site access and Ardley Bypass using VISSIM.

& Bicester OxSRFI, Technical Note 1: Bicester Transport Model Validation, Revision 2, August 202E&chetra T

11
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TRANSPORT MODELLING ASSESSMENT YEARS AND SCENARIOS

This section presents the assessment scenarios as disedsgth the Transport Working Group.
It has informed the development modelling brief prepared by Tetra Tech for the required BTM
transport modelling work.

Assessment years

The following assessment years have been agreed, as discussed in the paregbelow:
x 2019 and 2021 baseline
X 2026 opening assessment year
x 2031 future assessment year

2019and 2021 baseline years

Baseline year BTM outputs will be required for the assessment of the environmeirtguality
and noise effects.

For air quality, monitoring data will be annualised to 2019 for air quality modetfification.
Hence, 2019 will be used to provide baseline traffic data for the air qualitgsssient.

Baseline monitoring for noise was undertaken during 2021. Hence, 2@Rbe used to provide
baseline traffic data for the noise assessment.

20260pening assessment year

A 2026 opening year has been agreed.

The DCO application for OXSRFI is expected to be submitted in late 2022/2@28; with a
decision expected in late 2023/early 2024. Based on the experience from Eastnilidla
Gateway SRFI which took 3 years from consent to first opening, it is therefore reasonable to
assume a 2026/2027 opening year for OxXSRFI. The BTM does not provide a 2025t feraca

but it does provide a 2026 forecast year. Therefore, 2026 has been adopted apehéeng year.

2031future assessment year

OCC have confirmed that they will require an assessment of the impact of the development on
the local highway network in 2031, consistent with the end of the current Local Plan period.

National Highways '.* - ,0%- /# € 1$ a8sessfientsthis should be 10 years after
the registration of the planning application or the end of the Local Plan period, whicheser i
greater. The DCO application was registered with PINs in 2021 and the BTM has a 28&istor
year.

It has been agreed with the Transport Working Group that National Highw@ys1$ 2  -$* »
be based on 2031 BTM outputs. This means that the OCC future assessment year anthNatio
Highways Review Period have the same assessment year.

BTM modelling methodology and assessment scenarios

Tetra Tech have been commissioned to undertake the required transport modelling workgus
the BTM. A copy of tiremodelling brief is provided aAppendix B. The scenarios to be
modelled are summarised in the table on the next page.

12
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scenario name

reference case parameter

development case and
embedded highway

to be used for

mitigation parameters

committed and allocated base year traffic flows for Air Quality model
B-2019 2019 | baseline year development and n/a S Ve y
. . verification
° infrastructure in place by 209
3
M
committed and allocated
B-2021 2021 | baseline year development and n/a base year traffic flows
infrastructure in place by 2021
committed and allocated
. development and background traffic flows in opening year for
RC12026 2026  opening year infrastructure in place by 2026 i assessment of environmental effects
committed development and
Dﬂ- UPAPAGHE RS (210 (0 e, background traffic flows for assessment of the
RC2-2026 & 2026 | Circular no allocated n/a ; : e
. . requirement for highway mitigation on the SRN
compliant year development/infrastructure
[}
(D]
8 background traffic flows for assessment of the
g requirement for highway mitigation on the loca
o -
g 2031 future committed and allocated highway network
o RQ-2031 | 2031 development and n/a '
o assessment year | . ; background traffic flows for assessment of
infrastructure in place by 2031 . .
environmental effects in future year
the Review Period for the SRN
zggisfsu:nue:ﬁt car committed and allocated
sensitivit tegt development and sensitivity test background traffic flows should
RCQA-2031 | 2031 with Hey?‘/or d infrastructure in place by 2031 | n/a Heyford Park deliver the bus gate
. including Heyford Park bus
Park bus gate in
gate
place

13
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year

scenario name

reference case parameter

development case and

embedded highway
mitigation parameters

to be used for

- opening vear. no first phase of OXSRFI
o p g year, (TBC), no embedded opening year traffic flows for assessment of thq
S DM1 2026 highway RC1-2026 . o i
5 o highway mitigation (other | first phase of development
2 mitigation .
= than site access)
o
; < 2{;3@12013 100% of OXSRFI, no
< *g DM2 2026 | compliant year, RC2-2026 er.n.bed.ded highway . a§§es§ment of the requirement for highway
25 . mitigation (other than site | mitigation on the SRN
T E no highway
e e access)
= mitigation
% 2031 future 100% of OXSRFI, no assessment of the requirement for highway
o . o
2 DMVB 2031 asse;sment year, o4 0031 er.n.bed.ded highway . mitigation on County roads
no highway mitigation (other than site
mitigation access) the Review Period for the SRN
opening year, first phase of OXSRFI
DS1 2026 WIth embedded RC1-2026 ('!'BC), Wlth gmpedded opening year traffic flows for assessment of
highway highway mitigation for environmental effects
mitigation first phase (TBC)
DfT 02/2013 demonstrate suitability of embedded highway
S(l)rr::]ull?gnt o 100% of OXSRFI, with gzg%gg (;)nce reassignment effects are
o DS2 2026 mp year, RC2-2026 embedded highway
@ with embedded mitigation
° highway assessment of residual impacts on the SRN
o mitigation once any reassignment effects are considered
§_ future year traffic flows for assessment of
§ environmental effects
[}
o 2031 future design of County road highway mitigation,
assessment year, 100% of OxSRFI, with where a requirement for mitigation is identified
D3 2031 | with embedded RC1-2031 embedded highway
highway mitigation assessment of residual impacts on County roa
mitigation network once any reassignment effects are
considered
the Review Period for the SRN

14
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With Albion Land sensitivity test

development case and

scenario name reference case parameter embedded highway to be used for
mitigation parameters

100% of OXSRFI, with

embedded highway

mitigation

2

[ 0 ;
£ > 2031 future 100% of Alblon_Land
GEJ E assessment year development L

b= 1 "% - 11 |'* | *_
o DS 2031  sensitivity test | RC1-2031 ?nr;:::’:l?ii?]d highway ,$/$#*) 1) * () )$/ , ; ) j$'/i A /2. e
cd with Albion Land 9 ) :
o .

% [l Note: where there is

)

overlap of highway
mitigation, agreement will
be need as to which
mitigation to model.

15
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Base and Reference Case scenarios

Tetra Tech will produce uncertainty logs for the two base year scenarios and edctine
reference case modelling scenarios, as detailed in their modellbrgef. The uncertainty logs
will be agreed with the Transport Working Group.

Where highway mitigation is required on the SRN, then this should be designed to
accommodate the forecast traffic demand in the year of opening of the development assuming
that 100% of the development is in place and including for all committed developmentl an
infrastructure’. National Highways have advised that only committed development and
infrastructure that have a realistic prospect of being delivered by 2026 shoulthbkided. This

is the DfT 02/2013 Circular compliant opening year scenario.

Whilst the DfT 02/2013 Circular compliant year scenario is appropriate for assessofethie
traffic impacts on the SRN, it does not represent a realistic opening year scef@arassessment

of environmental impacts. In the case of environmental impacts, the greatest impaitk
generally be when the development traffic is the largest proportion of the background traffic,
which is often at the opening of a development, when background traffic flows are lowest.

) v .+ -/ A?AE €*+ )$)" 4 -+ . ) -$* 23$'scendriowilinduple u #$
both the committed and allocated development and infrastructure schemes that have a
realistic prospect of being delivered by 2026 and therefore differs from the DfT@BZLircular
compliant scenario, which includes only committed schemes

These requirements result in two slightly different 2026 opening year refex@case scenarios,
along with the 2031 future year reference case scenario, as follows:
x RC1-2026, the opening year for assessment of environmental impacts
X RC2-2026, the opening year for the DfT 02/2013 Circular compliant scenario for
assessment of requirement for highway mitigation on the SRN
x RC1-2031, the future year for assessment of environmental impacts, impantshe
local highway network and National Highways Review Period assessment.

In addition, a 2031 future year sensitivity test scenario that includes the bus gate proposed on
the B4030 to the west of Middleton Stoney as part of the Heyford Park development will be
developed. It has been agreed with OCC that the bus gate will not be included in the other
reference case scenarios as there is increasing uncertainty regandérighnplementation as part

of the Heyford Park development. However, its inclusion as a sensitivity test, will adow
comparison of the OxSRFI development impacts under a scenario in which Heyford Park did
implement the bus gate proposals. This scenario is RC1A-2031.

BTM development case scenarios

The OxSRFI development case scenarios will be modelled both with and without the pexpos
embedded transport infrastructure in place, as follows:
x Do Minimum (DM), without embedded transport infrastructure, except the site access
x Do Something (DS$vith the embedded transport infrastructure.

The DM1 and DS1 scenarios will include only the first phase of the OxSRFI, whereas the other
scenarios will include 100% of the OXSRFI scheme.

"The Strategic Road Network and the Delivery of Sustainable Development, DfT Circular 02/2013
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4.19

4.20

4.21

4.22

4.23

4.24

4.25

4.26

4.27

The highway infrastructure associated with each scenario will be coded appropriately withi
the BTM, along with the HGV distribution that will be provided by ADC following agreement with
the Transport Working Group. The light vehicle trip distribution will be determined ughng
BTM.

BTM development case sensitivity test scenario

Albion Land have submitted two outline planning applications for development either side of
CBv % )/ I* [|# 4) - «. - ) *0) *0/ —- ! A@-+?BAHdg )

with an additional enabling works application (21/03266/F). In total, the applications corseri

up to 270,000sgm of B8 development.

OCC have requested that the cumulative impact of these applicatidgasconsidered in
combination with the OxSRFI scheme. The Albion Land scheme is not a commitment nor is it
an allocated site and therefore it is not appropriate to include it withany of the reference case
scenarios. However, the Applicant has agreed to undertake a sensitivity(i2S4) that would
examine the 2031 future year with both the OxSRFI and Albion Land scheme in place. Further
work will be required to agree the appropriate input parameters for this scenario.

BTM modelling and outputs

Tetra Tech are commissioned to run the BTM to obtain the required outputs.

It is anticipated that the Tetra Tech output will be a report, or reports, describing iedelling
process and presenting and comparing the BTM results for the various scenarios. It is
anticipated that flow difference plots and ratio of volume to capacity (V/C) plots will be
provided. Peak hour link flows and turning counts at junctions will be provided. Basethen
experience of the approach taken by PINS on other SRFI schemes, output plots will need to
include link flows and not just show traffic flow bandwidths. Turning counts willedeto be
provided in both diagrammatical and tabulated form. The traffic flows should be presented as
total vehicles and HGVs.

Based on the outputs from the BTM a study area for further detailed assessment will bedgre
with the Transport Working Group.

Annual Average Daily Traffic (AADT) and Annual Average Weekday Traffic (fefii¢Tows

will be required for all study area road links, for the Base, RC1-2026, BElL&hd DSIDS3 and
DS4 scenarios. The % HGV and average vehicle speeds on the road linkd sifemilbe
provided. For single carriageway links, the data should be presented as twoflesys. For
dual carriageway and motorway links the data should be presented as one-way directional
flows.

The AADT and AAWT flow data will be calculated from the BTM peak hour traffic dataefor th
base and RC scenarios, using conversion factors derived from daily count data. The
development traffic will have a different daily profile to the background traffic and therefore
the calculation of the AADT and AAWT flow data for the with development traffic scenarios will
need to take this into account.The conversion factors for the development traffic can be
provided by ADC from analysis of the proposed daily traffic profile for the OxSRFIafeueht.

Detailed junction modelling

The Stage 3 transport modelling will involve detailed junction modelling the study area
junctions using industry standard softwareThe study area will be agreed with the Transport

17
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Working Group.The detail junction modelling will use the BTM peak hour traffic flows output
from the BTM modelling.

4.28 Assessment of the M40 J10 junction complex, including the site access and Agmss, will
be undertaken using micro-simulation (VISSIM). Work to agree the Refer€ase VISSIM
model is well progressed and is being considered via a separate wodam with National
Highways and OCC.
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ADC

5.0

5.1

5.2

5.3

SUMMARY AND CONCLUSIONS

ADC Infrastructure Ltd are appointed by Oxfordshire Railfreight Interchange Ltd to assess the
transport and infrastructure requirementsof a proposed Strategic Rail Freight Interchange
(SRFI) in Oxfordshireo be known as OxSRFThe scheme is classified as a Nationally Significant
Infrastructure Project.

This Technical Note has set out a three-stage transport modelling methodology for the
assessment of the traffic impacts of the proposed OxSRFI development.

/ -

The options and preliminary design of the embedded highway works at M40 Junction

10, Ardley Bypass, site access and the MSRR and HPLR are developed based on traffic
flow demands from the M40 Junction 10 VISSIM model developed by National
Highways, and the transport work undertaken to support the Heyford Park
development. The objective of this stage is to develop the highway layouts to a
preliminary stage sufficient for coding into the Bicester Transport Model (BTM).

The BTM is used to assess the traffic impacts of the OXSRFI as the secondfstagé.
This will provide traffic data for the second design review of the embedded highway
works and access layout.

Based on the outputs from the BTM, the study area for detailed assessment in the third
stage of work will be identified and agreed with the Transport Working Group. The
third stage of work will then comprise detailed assessment of the study area using
industry standard assessment tools. This will include micro-simulation assaent of

the operation of the M40 Junction 10 complex, including the site access and Ardley
Bypass using VISSIM

#v ($)/ $) ) *+ - I# *) el #'lu # 4S#Mito )

undertake the required BTM modelling work, and this Technical Note has presented the
modelling methodology and assessment scenarios for agreement with the Transport Work

Group.
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1 INTRODUCTION

1.1 BACKGROUND

1.1.1 Tetra Tech has been appointed by Oxfordshire Railfreight Ltd to provide traffic and transport
modelling services with regard to the Bicester Transport Model (BTM), and specifically the use
of the model in relation to the proposed Oxfordshire Strategic Rail Freight Interchange
(OXSRFI).

1.1.2 The BTM comprises a Public Transport Network, a Variable Demand Module and a SATURN
highways assignment model that is centred on Bicester town, covers the Cherwell District and
embraces the geographic area within which reassignment effects due to congestion or

potential mitigation measures to be tested are likely to be significant.

1.1.3 The model is owned by Oxfordshire County Council (OCC), and maintained by Tetra Tech, and
has been developed so that future year forecasting of traffic conditions in Bicester can be
undertaken. This has included testing of proposed highways and development schemes in order

to assess their comparative viability and to aid economic assessment.

1.1.4 The modelled time periods include a morning (AM) peak from 07:30 to 08:30, an inter peak (IP)
average hour between 11:00 and 15:00 and an evening (PM) peak from 17:00 and 18:00. The
model was developed for a base year of 2016, with future year models for 2021, 2026 and 2031

to accord with the Local Plan implementation period.

1.1.5 The proposed OxSRFI will be located to the west of Bicester and in close proximity to M40
Junction 10 (see Figure 1) and is within the extents of the BTM (see Figure 2). It is therefore

proposed that the BTM will be used to assess the traffic impacts of the OXSRFI.

1.1.6 Given the close proximity of the OxSRFI to the strategic road network, primarily the M40,
Highways England (HE) have been consulted with regard to the use of the BTM. Through their
consultants AECOM, HE have made a number of comments relating to the validation of the
BTM in the vicinity of the M40, and these are contained within the technical note presented in
Appendix A . This Tetra Tech technical note has been produced to consider and address the

following of these comments:

x The BTM LMVR Addendum highlights validation issues on the green route in thestbound
direction in both AM and PM peak periods. As one of the green routes shown the LMVR
Addendum is along the A41, if the validation issues relate to this, these issues maged to

be resolved through additional validation.

tetratecheurope.com 1
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It is noted that the link flow validation GEH statistics do not meet the required criteria the

X
A43 between Baynards Green roundabout and M40 J10. This is of concern and shdube

considered further at future steps of modelling.
Modelled vs observed journey time comparison should be undertaken for the B4100

X
between A4095/B4100 roundabout and Baynards Green roundabout for base AM and PM
peak periods. This is because the B4100 provides an access route into Bicester off the A43

and would determine route choice into Bicester in future assessment years.

Figure 1: Location of OXSRFI
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Figure 2 : Indicative Location of OXSRFI in the BTM

OXSRFI z S
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1.2 AECOM COMMENTS

1.2.1 Revision 1 of this technical note was issued to Aecom in June 2021, and they provided
comments via email on 29" June 2021. These comments are contained within the emails

presented in Appendix B .

1.2.2 Email discussions between Tetra Tech and Aecom regarding these comments was then
undertaken, resulting in an agreed set of actions to them. The emails in Appendix B detail this

process, with the agreed actions being as follows:

i. A41 Validation: Tetra Tech to present a sectional breakdown of the green route against

Trafficmaster data.

i. A43 Validation: +( $HFRP WR SURYLGH D FRS\ Rl +LJKZD\V (QJODQ
data for M40 J10 Interchange.

iii. A43 Validation: Tetra Tech to present A43 model validation against HE 2016 traffic

survey data.

iv. A43 Validation: Tetra Tech to present A43 model validation against WebTRIS data,

using closest available month / year.

V. A41 Validation: +( $HFRP WR SURYLGH D FRS\ RI +LJKZD\V (QJODQ

data for Baynards Green roundabout.

Vi. B4100 Validation: Tetra Tech to present B4100 model validation against 2016 MCC

survey data for Baynards Green roundabout.

tetratecheurope.com 3
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Vii. B4100 Validation: Tetra Tech to identify and obtain other sources of traffic flow data for
A4095/B4100 roundabout with OCC.

viii. B4100 Validation: Tetra Tech to present B4100 model validation against other survey
data for A4095/B4100 roundabout.

iX. M40: Tetra Tech to include previously published validation statistics for the M40 in an
updated version of the technical note and add commentary on suitability / risks / risk

management of M40 validation.

1.2.3 The HE / Aecom actions above comprise the provision of traffic data to be used in additional
validation checks. This data was provided by Aecom on 9t July 2021 and this report has been
updated to include the additional validation data subsequently produced by Tetra Tech, as per

the above actions.

1.3 REPORT STRUCTURE

1.3.1 Taking account of the comments in the above sections, the chapters of this technical note are

structured as follows:

x Chapter 2 considers journey time validation along a section of the A41 that is referred to

as the green route in the Local Model Validation Report (LMVR).

x Chapter 3 considers flow validation along the A43 between the Baynards Green junction
and M40 J10.

x Chapter 4 considers both journey time and flow validation along the B4100 between the

Baynards Green junction and the A4095.
x Chapter 5 presents and comments on the previously published M40 validation statistics.

x Chapter 6 provides a summary of the above.

tetratecheurope.com 4
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2 A4l (GREEN ROUTE) JOURNEY TIME VALIDATION

2.1 OVERVIEW

2.1.1 The most recent validation of the BTM was undertaken by WYG (now Tetra Tech) in 2018, and
was associated with the model being extended westwards to better represent the road network
in the vicinity of the proposed Heyford Park development. An LMVR Addendum report dated
August 2018 was produced to present the results of this validation process.

2.1.2  Journey time validation was undertaken along a number of routes (see Appendix C ) and while
the modelled journey times generally validated well against independent observed data,
meeting the relevant TAG criteria, the LMVR Addendum report does highlight that westbound
journeys along the green route did not validate satisfactorily in either the AM or PM peak

periods.

2.1.3 As noted previously, this non-validation along the green route, which comprises the A4l
between its junction with the M40 (Junction 9) and Station Road (near Blackthorn village), was

highlighted by HE as being of potential concern and has therefore been investigated.

2.1.4  For reference, the journey time validation criteria detailed in TAG Unit M3.1 is as follows:
OORGHOOHG WLPHVY DORQJ URXWHY VKRXO® EHPIZQYWWHQLI KRUK
WKDQ p

2.2 LMVR DATA

2.2.1 A summary of journey time validation results for the green route, as presented in the LMVR

Addendum report, are detailed below in Table 1:

Table 1: Summary of Original Journey Time Validation Results on Green Route

Peak . .
Hour Direction
2EVT{ Model
EB 531 499

Average Time (s)

. . Within Within .
[0) ?
oo 15% e
-32 Yes Yes Yes

-6%

AM
WB 714 539 -175 -24% No No No
EB 603 516 -87 -14% Yes no Yes
PM
WB 707 518 -189 -27% No No No

tetratecheurope.com 5
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2.2.2  While the data in the table above presents a summary over the full route length, the calculations
undertaken actually break the route down into four sections, as detailed in Figure 3. The journey
time validation data for each of these sections is presented below in Tables 2 and 3, while
Appendix D contains the time vs distance plots that were presented in the LMVR Addendum

report.

Figure 3 : Green Route Sections

;.m»\‘r-»e
Section C | » : Section B

SectionA i ; O

Section D

Table 2: Original Westbound Journey Time Validation Results on Green Route (AM Peak)

Average Time (s
Route 9 ()

Section
A 220 203 -17 Yes Yes Yes

-8%

B 261 92 -169 -65% No No No
C 86 82 -4 -5% Yes Yes Yes
D 147 162 15 10% Yes Yes Yes

Table 3: Original Westbound Journey Time Validation Results on Green Route (PM Peak)

Average Time (S)

Secti
228 206 -22 Yes Yes Yes

Route

A -10%

B 225 92 -133 -59% No No No
C 89 83 -6 -7% Yes Yes Yes
D 165 137 -28 -17% Yes Yes Yes

tetratecheurope.com 6
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2.3 JOURNEY TIME INVESTIGATION

2.3.1 The data in Tables 2 and 3 clearly shows that the model validates along three of the route
sections, with the non-validation occurring on Section B, which correlates to the A41 between
its junctions with London Road and the B4030 (referred to at the Esso roundabout). This is also
clearly shown of the time vs distance plots in Appendix D . The observed and modelled data

for this section of the A41 have therefore been investigated further, as detailed below.

2.3.2 The observed data comprises journey time surveys undertaken by Tracsis Traffic Ltd in June
2016. It is detailed within the data report (see Appendix E ) that there were no incidents reported
over the survey period that could affect journey times, although examination of the various
westbound datasets collected does show that there was a notable variation in the range of the

journey times along Section B, as detailed in Table 4:

Table 4: Observed Journey Time Data along Section B

Journey Time Data AM Peak Hour PM Peak Hour

Minimum 1 min 41 sec 1 min 31 sec

Maximum 8 min 59 sec 6 min 8 sec

2.3.3 While Tracsis noted that there were no incidents reported over the survey period that could
affect journey times, the subsequent comments from Aecom (see Appendix B ) note that a
review on the Crashmap website indicates that an incident did occurred on the A41 sometime
on the 15" June 2016. To investigate this further the full Crashmap report has been obtained
by Tetra Tech. This report shows that this accident occurred at 8:15am, and therefore could
have had an impact on the journey times recorded by Tracsis, however it does not specify on
which carriageway it occurred, which makes it difficult to ascertain exactly what affect it could
have on journey times in any given direction. While more detailed accident data could be
obtained from OCC, the emails in Appendix B detail that since Trafficmaster data has also
subsequently been used to validate journey times (see section 2.4 of this technical note), and
this is averaged over a whole year and so is unaffected by the incident in question, no further

investigation or consideration of this is required.

2.3.4  With regard to how travel along this section of road is modelled, Table 5 below details the that
the 92 second journey time in both peak hours relates to average speed of 39mph. Images 1
below show that the A41 between the London Road and B4030 junctions comprises a single
carriageway road with that is straight in horizontal profile, has no junctions along it and of circa
8 metres width. The base model year is 2016, and at that time the A41 / B4030 junction
comprised a priority roundabout with a left turn filter for traffic travelling westbound on the A41

(see Image 2), and this arrangement has been coded into the model. The road speed limit is

tetratecheurope.com 7
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60mph, and has been coded into the model with a cruise speed of 77kph / 48mph. This road
layout is such that there should be minimal delay when travelling along the route, all be it with
some likely slowing of larger vehicles as they use the left turn filter, and therefore the 39mph
average speed is considered a reasonable representation of the actual travel speed along the

route.

Table 5: Modelled Journey Data along Section B

Journey Data AM Peak Hour PM Peak Hour

Distance 1.59 km 1.59 km
Travel Time 92 sec 92 sec
Average Speed 39 mph 39 mph

Image 1: A41 between London Road and B4030 Junctions

tetratecheurope.com 8
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Image 2: Left Turn Filter at A41 / B4030 Roundabout in 2016

2.3.5 Examination of the A41 / B4030 roundabout layout shows that there is a pedestrian crossing at
the start of the left turn filter (see Image 3), which could add delay into traffic flows. This has
been coded into the model such that the pedestrian stage is called every 5-6 minutes with a
pedestrian green time of 12 seconds, which is considered reasonable for the likely pedestrian

demand in 2016.

Image 3: Left Turn Filter at A41 / B4030 Roundabout in 2016

tetratecheurope.com 9



'l'.b TETRA TECH

2.3.6  While the filter lane at the A41 / B4030 roundabout allows left turning westbound traffic to turn
unopposed, Image 3 shows that a relatively small queue of traffic in the right-hand lane (circa
four vehicles) would block the left turning vehicles. The coding, usage and operation of the right-

hand lane in the model has therefore been examined.

2.3.7 The modelled saturation flow, delay and average queue at the right-hand lane give-way line is
detailed in Table 6. The saturation flow is considered to be conservative, and as such will not
overestimate the ability of vehicles to travel onto the roundabout, while delay is minimal and

queuing is such that there would be no blocking back to affect the left turning traffic.

Table 6: Modelled Journey Data along Section B

Journey Data AM Peak Hour PM Peak Hour

Saturation Flow 1100 pcu/hr 1100 pcu/hr
Delay (per pcu) 11 seconds 13 seconds
Average Queue 0 pcu 1 pcu

2.3.8 Thelink flows and turning flows on the A41westbound arm of the junction were assessed in the

LMVR Addendum report and were found to validate satisfactorily, as shown in Tables 7 and 8 .

Table 7: A41 Westbound Flow Validation (AM Peak)

Link Flow
Left Lane 730 755 0.93 Yes
Right Lane 195 188 0.52 Yes

Note: In accordance with TAG Unit M3.1, flow validates if GEH<5

Table 8: A41 Westbound Flow Validation (PM Peak)

Link Flow
Left Lane 738 713 0.93 Yes
Right Lane 217 274 3.62 Yes

Note: In accordance with TAG Unit M3.1, flow validates if GEH<5

2.3.9 Given that the turning flows validate, and the junction coding of the right-hand lane give-way

line is satisfactory, the opposing flows travelling around the roundabout in-front of the give-way

tetratecheurope.com 10
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line have been assessed. Table 9 presents the observed and modelled opposing flows, and

details that the modelled flows validate satisfactorily.

Table 9: A41 Westbound Right Lane Opposing Flows

AM Peak 871 830 1.39 Yes

PM Peak 1076 1002 2.28 Yes

Note: In accordance with TAG Unit M3.1, flow validates if GEH<5

In summary, the above checks on the A41 westbound route and the A4l / B4030 junction
indicate that they have been modelled satisfactorily and should therefore provide a reasonable

representation of traffic journey times.

TRAFFICMASTER JOURNEY TIME DATA

Given that the model appears to be provide a reasonable representation of the route, additional
observed journey time data for the route has been obtained so that an additional validation
assessment can be undertaken, which is in keeping with the HE / AECOM comments detailed

in Chapter 1.

This journey time data has been provided by OCC from the Trafficmaster database, and is
presented in Appendix F . It comprises averaged data for the AM and PM peak hours, for term

time weekdays only and for the whole of 2016.

Validation calculations have been undertaken for both directions along the route, and these are

presented in Appendix G along with time vs distance plots.

A summary of the calculated data is provided in Table 10, and this shows that the journey times

satisfactorily validate in both directions in both peak periods.

Table 10: Journey Time Validation Results on A41 (Trafficmaster Data)
Average Time (s)

Hour e Within Within
2EVT{ Model Diff % Diff Validate?
() 60s
EB 511 499 -12 Yes Yes Yes

15%
-2%

AM
WB 587 539 -48 -8% Yes Yes Yes
EB 547 516 -31 -6% Yes Yes Yes
PM
WB 572 518 --54 -9 Yes Yes Yes
11

TETRA TECH
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2.5 SECTIONAL VALIDATION STATISTICS

2.5.1 Following the comments provided by Aecom, action (i) noted in section 1.2 is to present a

sectional breakdown of the A41 green route against Trafficmaster data.

2.5.2 Appendix H presents a table showing comparisons using the Trafficmaster data along the A41
for each of the four sections detailed in Figure 3, with a summary provided in Tables11 and 12

below.

Table 11: Eastbound Sectional Journey Time Validation Results on A41

Average Time (s
Peak
Hour | oWe within | Within
ection ; oA D . -
2EV T{ Model Diff % Diff 15% 60s Validate?
119 125 6 Yes Yes Yes

A 5.0%

B 83 91 8 9.6% Yes Yes Yes
AM

C 100 98 -2 -2.0% Yes Yes Yes

D 209 185 -24 -11.5% Yes Yes Yes

A 119 125 6 5.0% Yes Yes Yes

B 83 91 8 9.6% Yes Yes Yes
PM

C 100 98 -2 -2.0% Yes Yes Yes

D 209 185 -24 -11.5% Yes Yes Yes

Table 12: Westbound Sectional Journey Time Validation Results on A41

Average Time (s
Peak
Hour [ Roue Within | Within
ection ; % P . -
2EVT{ Model Diff % Diff 15% 605 Validate?
200 203 3 Yes Yes Yes

A 1.5%

B 138 92 -46 -33.3% No Yes Yes
AM

C 69 82 13 18.8% No Yes Yes

D 180 162 -18 -10.0% Yes Yes Yes

A 210 206 -4 -1.9% Yes Yes Yes

B 147 92 -55 -37.4% No Yes Yes
PM

C 69 83 14 20.3% No Yes Yes

D 146 137 -9 -6.2% Yes Yes Yes

tetratecheurope.com 12
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3 A43 LINK FLOW VALIDATION

3.1 OVERVIEW

3.1.1 Validation of individual flows on a link are assessed in accordance with the guidance presented
in TAG Unit M3.1, which is presented below in Table 13.

Table 13: Web TAG Link Flow Validation Criteria

Description of Criteria

Modelled flows are within 100 veh/h of counts for flows less than 700 veh/h
1 Modelled flows are within 15% of counts, for flows from 700 to 2,700 veh/h
Modelled flows are within 400 veh/h of counts for flows more than 2700 veh/h

2 GEH < 5 for individual flows

3.1.2 The following notes are referenced to the above criteria in TAG Unit M3.1:
X the above criteria should be applied to both link flows and turning movements;

X the acceptability guideline should be applied to link flows but may be difficult to achieve

for turning movements;

x the comparisons should be presented for cars and all vehicles but not for light and other

goods vehicles unless sufficiently accurate link counts have been obtained;
X the comparisons should be presented separately for each modelled period; and

X it is recommended that comparisons using both measures are reported in the model

validation report.

3.1.3 The GEH (Geoffrey E. Havers) error statistic, as noted in Table 11, has been used to compare

the observed and modelled flows. It is defined as:

a 2 o
8 &
>3

O5 8 &,

where X = observed flow

Y = modelled flow

tetratecheurope.com 13
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3.2 LMVR DATA
3.2.1 Flow validation on the A43, between the B4100 Baynards Green junction and M40 J10 (see
Figure 4), is presented Appendix L of the LMVR Addendum report.
Figure 4: A43 Between B4100 and M40 Junction 10
\ > | \
b
; A43 / B4100 =N
it (Baynards Green) )
\a roundabout \_\
) %2 \
& A43 Flow \
) Validation Route i
§ Willowbank Farm A = i Stoke Lyne:
m\ M40 Junction 10 |
=~ TS e meeqnoad .
\ I A sty ‘i W o O
\ o]
Ardley
3.2.2 The observed data is from an Automatic Traffic Count (ATC) undertaken by Tracsis over two

weeks between the 15" and 22" June 2016 (see Appendix | ), however only the northbound
data is available due to the count tube on the southbound carriageway being classified as

KDYLQJ UHFRUGH Grhe EdlidatioB DaaDdfesented in the addendum report for

northbound flows is presented in Table 14 below:

Table 14: LMVR A43 Northbound Flow Validation

Period s Observed Modelled
Flow Flow _
GEH Validate?
984 1.98 Yes

Criteria 1

Validation

Cars 1047
AM Peak
Total 1160 1353 5.45 No No
Cars 1333 1418 2.31 Yes -
PM Peak
Total 1563 1759 4.82 Yes Yes

Note: In accordance with TAG Unit M3.1, flow validates if GEH<5

14
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3.2.3 The data in Table 14 shows that in the AM Peak the total flows do not validate under either
criterion, although the GEH is only marginally over the 5.0 threshold, while in the PM Peak they

validate satisfactorily to both criteria.

3.3 ATC DATA

3.3.1 Although ATC data was collected for the A43 southbound carriageway, it was noted in the
Tracsis survey report WKDW WKLV ZDV FRQVLGHUHG noeeD\@gpederwed® DQG W
(see yellow highlighted sections in Appendix | ).

3.3.2 While ATC data was collected and provided for the A43 northbound carriageway, the incidents
and observations section of the Tracsis report (see Appendix | ) notes the following with regard

to this data:

X There was a loss of data during Week 1 on Monday 20™ June 2016 between 00:00 and
22:15. This was patched (replaced) with data collected on Monday 4t July 2016.

X There was a loss of data during Week 1 between 12:45 on Wednesday 15" June 2016
and 24:00 on Sunday 19" June 2016. This data was patched (replaced) with data
collected between 00:00 on Friday 1st July 2016 and 24:00 on Sunday 3" July 2016.

3.3.3 It can therefore be seen that although northbound data was presented for a two week period,
the data for Week 1 is not complete, with there being 1% days when no data is presented (see
green highlighted sections in Appendix | ), or consistent since it has patched data from another

week (again see green highlighted sections in Appendix | ).

3.3.4 To this end, the only set of A43 ATC data that is considered completed and consistent is that
collected on the northbound carriageway during Week 2, and for this reason the flow validation
has been recalculated using just this data (see blue highlighted sections in Appendix | ). The
resultant validation calculations are presented in Appendix J , and summarised below in
Table 15, with the data showing that the modelled northbound flows do now validate in both the
AM and PM Peak periods.

Table 15: A43 Northbound Flow Validation (Week 2 Observed ATC Data)

Time Criteria 2 o
Period . Observed Modelled Criteria 1
erio Vehicle A
Flow Flow . Validation
GEH Validate?
1.33 Yes

Cars 1004 1047 -
AM Peak

Total 1182 1353 4,81 Yes Yes

Cars 1303 1418 3.13 Yes -
PM Peak

Total 1531 1759 5.63 No Yes

Note: In accordance with TAG Unit M3.1, flow validates if GEH<5

tetratecheurope.com 15
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34.1

3.4.2

3.4.3

MCC DATA

While use of the Week 2 ATC data shows that the northbound modelled flows validate, there

is still no ATC data available with which to assess southbound flows.

Observed flow data in both directions along this stretch of the A43 is available from Manual
Classified Counts (MCC) undertaken in November 2016 at the Baynards Green junction and
M40 Junction 10 (see Appendix K ). It is noted in LMVR Addendum report that in general MCC
data has been used to calibrate the model and ATC data has been used for validation, however
in the absence of any southbound ATC data for the A43 it is considered appropriate to
undertake validation using the MCC data. The relevant validation calculations are presented in

Appendix J , while the southbound data is summarised below in Tables 16 and 17 .

Table 16: A43 Southbound Flow Validation (Baynards Green MCC Data)

Time Criteria 2 o
Period . Observed Modelled _ Criteria 1
erio Vehicle S
Flow Flow ; Validation
GEH Validate?
2.0 Yes

Cars 1211 1144 -
AM Peak

Total 1665 1534 3.3 Yes Yes

Cars 1072 1045 0.8 Yes -
PM Peak

Total 1299 1312 0.4 Yes Yes

Note: In accordance with TAG Unit M3.1, flow validates if GEH<5

Table 17: A43 Southbound Flow Validation (M40 Junction 10 MCC Data)

Period . Observed Modelled Criteria 1
ero Vil Flow Flow Validation
2.3 Yes

Cars 1224 1144 -
AM Peak

Total 1671 1534 3.4 Yes Yes

Cars 1066 1045 0.6 Yes -
PM Peak

Total 1289 1312 0.6 Yes Yes

Note: In accordance with TAG Unit M3.1, flow validates if GEH<5

The data in the above tables shows that the modelled southbound flows satisfactorily validate
in both the AM and PM peak periods, and the calculations in Appendix J show that the

northbound flows also validate using this methodology.

tetratecheurope.com 16
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3.51

3.5.2

3.5.3

DATA FROM AECOM / HIGHWAYS ENGLAND

Following the comments provided by Aecom, action (iii) noted in section 1.2 is to present A43

model validation against HE 2016 traffic survey data.

Aecom have provided the turning count data for the junctions at the north (Baynards Green
roundabout) and south (M40 Junction 10) of the section of the A43 being assessed, and this is

presented in Appendix L .

Flow validation on the A43 has been undertaken using data from both turning movement counts,
with the calculations presented in Appendix M and a summary provided in Tables 18, 19, 20
and 21:

Table 18: Additional A43 Northbound Flow Validation (Baynards Green)

Time Criteria 2
: g Observed Modelled _ Criteria 1
Period Vehicle L
Flow Flow ; Validation
GEH Validate?
994 1.6 Yes

Cars 1047 -
AM Peak

Total 1326 1353 0.7 Yes Yes

Cars 1580 1418 4.2 Yes -
PM Peak

Total 1957 1759 4.6 Yes Yes

Note: In accordance with TAG Unit M3.1, flow validates if GEH<5

Table 19: Additional A43 Southbound Flow Validation (Baynards Green)

Time Criteria 2 o
Period Vehicle | Observed Modelled _ Criteria 1
Flow Flow Validation
2.1 Yes

Cars 1217 1144 -
AM Peak

Total 1685 1534 3.8 Yes Yes

Cars 1107 1045 1.9 Yes -
PM Peak

Total 1328 1312 0.4 No Yes

Note: In accordance with TAG Unit M3.1, flow validates if GEH<5

tetratecheurope.com 17
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3.54

3.6

3.6.1

3.6.2

3.6.3

Tk

Table 20: Additional A43 Northbound Flow Validation (M40 J10)

Time
Period Ve Observed Modelled
Flow Flow

AM Peak

PM Peak

Cars

Total

Cars

Total

1047

1353 0.3 Yes
1418 3.9 Yes
1759 4.2 No

Note: In accordance with TAG Unit M3.1, flow validates if GEH<5

Table 21: Additional A43 Southbound Flow Validation (M40 J10)

Time ob q
Period Vehicle Serve
Flow

AM Peak

PM Peak

Cars

Total

Cars

Total

TETRA TECH

"
Criteria 1
. Validation
GEH Validate?
14 Yes

Criteria 2 o
Modelled Criteria 1
Flow Validation
° GEH Validate? alidatio

1144 2.8 Yes
1534 4.0 Yes
1045 2.5 Yes
1312 1.1 No

Note: In accordance with TAG Unit M3.1, flow validates if GEH<5

The data in the above tables shows that the modelled flows satisfactorily validate in both

directions during both the AM and PM peak periods.

DATA FROM WEBTRIS

Following the comments provided by Aecom, action (iv) noted in section 1.2 is to present A43

model validation against WebTRIS data, using the closest available month / year to June 2016.

Examination of the WebTRIS website shows that there are count sites (northbound and

southbound) on the section of A43 being assessed, as shown on the plans in Appendix N ,

however there is no data available for 2016 (see Figure 5). The closest available month with

data is April 2015, so this has been downloaded (see Appendix N ) and used for validation.

The flow validation calculations are presented in Appendix O , with a summary provided in
Tables 22 and 23 .

tetratecheurope.com
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Figure 5: WebTRIS Data Availability
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Table 22: Additional Northbound A43 Flow Validation (WebTRIS Data)
e
Time Perio Observed Flow Modelled Flow riteria
. Validation
GEH Validate?
AM Peak 1856 1353 12.6 No
PM Peak 2083 1759 7.4 No

| cordance wi

Table 23: Additional Southbound A43 Flow Validation (WebTRIS Data)

0

ith TAG Unit M3.1, flow v H<5
Time Perio Observed Flow Modelled Flow ritera
. Validation
GEH Validate?

AM 647 1534 26.9 No No

572 24.1 No No
th TAG Unit M3.1, fl H<5

1312

PM Peak

urope.com 19
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3.6.4 The data in Tables 22 and 23 shows that the model does not validate satisfactorily against the
observed WebTRIS data, which is in contrast to the A43 validation calculations presented in the
previous sections of this report. The appropriateness of using the WebTRIS data has been

examined.

3.6.5 Examination of the data in Tables 22 and 23 shows that there is a significant difference between
the magnitude of flows in each direction, with northbound flows (1856 / 2083 vehicle per hour)
being three to four times larger than the southbound flows (572 / 647 vehicles per hour). This

order of magnitude is not replicated in the other observed datasets.

3.6.6 A comparison of the WebTRIS data with the other observed datasets is presented in
Tables 24 and 25 . These show that the WebTRIS northbound data is higher than all the other
datasets, while the WebTRIS southbound data is significantly lower than all the other datasets

(circa two to three times lower).

Table 24: Comparison of Observed A43 Northbound Traffic Flows

MCC Data MCC Data from Aecom
P-I;?Oe g ATC 5 5 o | WebTRIS
aynaras M40 J10 aynards M40 J10
Green Green

AM Peak 1182 1251 1271 1326 1344 1856

PM Peak 1531 1749 1762 1957 1941 2083

Note: Data in green cells validates, data in red cells does not validate

Table 25: Comparison of Observed A43 Southbound Traffic Flows

MCC Data MCC Data from Aecom
Time
. ATC WebTRIS
Period
Baynards M40 J10 EEWHETH] M40 J10
Green Green

AM Peak No Data 1665 1671 1685 1696

PM Peak No Data 1299 1289 1328 1352 572

Note: Data in green cells validates, data in red cells does not validate

3.6.7 Given how badly the WebTRIS data compares to all the other datasets, which are drawn from
three different sources and are all generally comparable, it is concluded that the WebTRIS data

is not satisfactory for use in validating the model.

tetratecheurope.com 20
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4 B4100 ROUTE VALIDATION

4.1 OVERVIEW

41.1

Validation of traffic flows and journey times on the B4100 between the A43 and the A4095 (see

Figure 5) was not included within the LMVR Addendum report, however HE have requested

that this is now undertaken since this route provides an access route into Bicester off the A43

and would determine route choice into Bicester in future assessment years.

Figure 5: B4100 between A43 and A4095

(Baynards Green)

A43/B4100

.....

roundabout

Stoke Lyne

Location of OCC
monitoring site

A4095 / B4100

roundabout
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4.2 FLOW VALIDATION

4.2.1 Observed traffic flows on the B4100 have been obtained from the following sources:

X MCC survey at the Baynards Green roundabout, undertaken in November 2016 (see
Appendix K ).

X MCC survey at the A4095 / B4100 roundabout, undertaken in November 2016 (see
Appendix P ).

x Data from the OCC monitoring site on the B4100 (see Figure 5) for the whole of 2016

(see Appendix P ).

4.2.2 The flow validation calculations are presented in Appendix Q , and summarised below in
Tables 26, 27 and 28, and it can be seen that the modelled flows on the B4100 validate

satisfactorily in the AM and PM Peak periods at all locations and in both directions.

Table 26: B4100 Flow Validation Summary (Baynards Green roundabout)

Time Criteria 2
: N Observed Modelled _ Criteria 1
Period Direction e
Flow Flow ; Validation
GEH Validate?

Yes

AM Peak
SB 718 770 1.9 Yes Yes
NB 663 565 4.0 Yes Yes

PM Peak
SB 523 603 3.4 Yes Yes

Note: In accordance with TAG Unit M3.1, flow validates if GEH<5

Table 27: B4100 Flow Validation Summary (OCC Monitoring Site)

Time Crlterla 2 o
Period Observed Modelled Criteria 1
€rio Direction S
Flow Flow Validation

Validate?

Yes

AM Peak
SB 629 676 1.8 Yes Yes
NB 628 520 4.5 Yes Yes

PM Peak
SB 536 555 0.8 Yes Yes

Note: In accordance with TAG Unit M3.1, flow validates if GEH<5
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Table 28: B4100 Flow Validation Summary (A4095 / B4100 Roundabout)

Time Criteria 2 o
o) . . Observed Modelled Criteria 1
Perio Direction
Flow Flow
NB 467 440

. Validation
GEH Validate?
1.3 Yes

Yes

AM Peak
SB 765 734 1.1 Yes Yes
NB 623 565 2.4 Yes Yes

PM Peak
SB 567 574 0.3 Yes Yes

Note: In accordance with TAG Unit M3.1, flow validates if GEH<5

4.3 JOURNEY TIME VALIDATION

4.3.1 Observed journey time data has been provided by OCC from the Trafficmaster database, and
is presented in Appendix R . As noted previously, this comprises averaged data for the AM and

PM peak hours, for term time weekdays only and for the whole of 2016.

4.3.2 Validation calculations have been undertaken and are presented in Appendix S, with a
summary provided below in Tables 29 and 30, and these show that the journey times validate
in the AM and PM Peak periods in both directions.

Table 29: B4100 Journey Time Validation Summary (AM Peak)

Direction Withi

2EVY{ Model | Diff | %Diff | Within 15% aoun Validate?

NB 322 326 4 Yes Yes Yes

1%

SB 337 352 15 5% Yes Yes Yes

Table 30: B4100 Journey Time Validation Summary (PM Peak)

Average Time (S)

Direction Withi
2EVY{ Model Diff % Diff | Within 15% éOS"” Validate?
NB 313 331 18 Yes Yes Yes

6%

SB 343 336 -7 -2% Yes Yes Yes

tetratecheurope.com 23
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4.4 FLOW VALIDATION: DATA FROM AECOM / HE

4.4.1 Following the comments provided by Aecom, action (vi) noted in section 1.2 is to present B4100

model validation against HE 2016 MCC survey data for Baynards Green roundabout.

4.42 As noted previously, Aecom have provided the turning count data at the Baynards Green

roundabout, and this is presented in Appendix L .

4.4.3 Flow validation calculations using this data are presented in Appendix T , with a summary

provided in Tables 31 and 32. This data shows that the modelled flows generally validate

satisfactorily, with the only exception being southbound car flows in the AM Peak.

Table 31: Additional B4100 Northbound Flow Validation (Baynards Green MCC)

Time
. . . Observed Modelled
Period
Car 464 376

AM Peak
Total 546 467 3.5
Car 583 504 3.4

PM Peak
Total 660 565 3.8

Note: In accordance with TAG Unit M3.1, flow validates if GEH<5

y
Criteria 1
Validatio

4.3 Yes

Yes Yes
Yes -
Yes Yes

Table 32: Additional B4100 Southbound Flow Validation (Baynards Green MCC)

Time
Period SF et Observed Modelled
Flow Flow
Car 491 639

AM Peak
Total 647 770 4.6
Car 542 541 0.0

PM Peak
Total 599 603 0.2

Note: In accordance with TAG Unit M3.1, flow validates if GEH<5

tetratecheurope.com 24
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4.5 FLOW VALIDATION: ALTERNATIVE DATASETS

45.1 Following the comments provided by Aecom, actions (vi) and (vii) noted in section 1.2 detail
that Tetra Tech will look to identify and obtain any other sources of traffic flow data, and if any
is available use it to undertake validation calculations for the B4100.

4.5.2 OCC have been contacted with regard to this and have provided data from an ATC survey on
the B4100 (see Appendix U ). The survey was undertaken in June 2016, with the location being
just to the north-west of the A4095 / B4100 roundabout.

4.5.3 Flow validation calculations using this data are presented in Appendix V , with a summary

provided in Tables 33 and 34. This data shows that the modelled flows generally validate

satisfactorily, with the only exception being northbound car flows in the AM Peak.

Table 33: Additional B4100 Northbound Flow Validation (B4100 ATC)

Time . . Observed Modelled
Car 519 348

AM Peak
Total 549 440 4.9
Car 567 506 2.6

PM Peak
Total 661 565 3.8

Note: In accordance with TAG Unit M3.1, flow validates if GEH<5

Table 34: Additional B4100 Southbound Flow Validation (B4100 ATC)

. . Observed Modelled
Direction
Flow Flow
Car 669 591

Time

Period

AM Peak
Total 700 734 1.3
Car 464 509 2.0

PM Peak
Total 517 574 2.4

Note: In accordance with TAG Unit M3.1, flow validates if GEH<5

tetratecheurope.com 25
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S M40 VALIDATION STATISTICS

5.1 OVERVIEW

5.1.1 Following the comments provided by Aecom, action (ix) noted in section 1.2 is to include
previously published validation statistics for the M40 in this updated version of the technical

note and add commentary on suitability / risks / risk management of M40 validation.

5.1.2  Journey time and flow validation data has been extracted from the LMVR and is presented in in
full in Appendices W and X respectively. Examination of the M40 data is then presented in the

following section.

5.2 JOURNEY TIME VALIDATION

5.2.1 Journey time validation data from the LMVR is presented in Appendix W , and this details that
route G-S (M-Way) is routed along the M40. The journey time validation statistics for this route
in the AM and PM peak periods have been extracted from the data in Appendix W and are

shown below in Table 35.
Table 35: Summary of LMVR Journey Time Validation Results on Route G-S (M-Way)

Peak . .
Direction
Hour
NB 472 542

Average Time (s)

. . Within Within .
[0) ?
oo 15% e
70 Yes No Yes

15%
AM
SB 783 705 -78 -10% Yes No Yes
NB 552 642 90 16% No No No
PM
SB 552 525 -27 -5% Yes Yes Yes

Note: Northbound route runs between points G and S. Southbound route is between points S and G

5.2.2 The datain Table 35 shows that the model satisfactorily validates in the AM peak period in both
directions, and in the PM peak in the southbound direction The PM northbound journey time

does however marginally fail the 15% validation criteria, with a difference of 16%.

5.2.3 Examination of the plan in Appendix W , shows that while route G-S (M-Way) is routed along
the M40, it is also routed along the A34 to the south-west on M40 Junction 9. The journey time
data for travel between Junctions 9 and 10 on the M40 has therefore been extracted from the
information presented in Appendix W , with the subsequent validation calculations shown in

Appendix Y and summarised in Table 36:
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Table 36 Summary of Journey Time Validation Results on M40 (Between J9 and J10)

Peak . .
Direction
Hour
NB 326 315

Average Time (S)

. . Within Within .
[0) ?
oo 1% e
-11 Yes Yes Yes

-3.4%
AM
SB 783 705 -78 -10.0% Yes No Yes
NB 379 386 7 1.8% Yes Yes Yes
PM
SB 552 525 -27 -4.9% Yes Yes Yes

5.2.4 Thedatain Table 36 shows that the modelled journey times along the M40 satisfactorily validate

in both peak periods and in both directions.

5.3 FLOW VALIDATION DATA

5.3.1 Link flow validation data from the LMVR is presented in Appendix X , with statistics for the M40
shown below in Tables 37 and 38 . This data shows that the model satisfactorily validates at all

locations on the M40, in both AM and PM peak periods and in all directions.

Table 37: Summary of LMVR M40 Link Flow Validation Data (AM Peak)

Criteria 2 .
\V/AV/ . . . Observed | Modelled _ Criteria 1
Link Reference Direction A
Ref Flow Flow . Validation
GEH | Validate?
NB 0.2 Yes

204 2213 2224 Yes
205 M40 South of J9 NB 2231 2224 02 Yes Yes
206 SB 3643 3581 1.0 Yes Yes
209 NB 1838 1851 03 Ye Ye
M40 J9 through S S
210 Junction SB 2018 2883 0.6 Yes Yes
215 NB 2479 2460 0.4 Yes Yes
216 ~ MA40J10 through SB 2766 2830 12 Yes Yes
]Unctlon
218 SB 2761 2830 13 Yes Yes
222 NB 2949 2880 13 Yes Yes
M40 North of J10
224 SB 3352 3482 2.2 Yes Yes
229 SB 4252 4126 1.9 Yes Yes
M40 between J9
and J10
231 NB 3596 3553 1.1 Yes Yes

Note: In accordance with TAG Unit M3.1, flow validates if GEH<5
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Table 38: Summary of LMVR M40 Link Flow Validation Data (PM Peak)

Criteria 2 o
[I\V/AV/ = . . . Observed | Modelled Criteria 1
Link Reference Direction R
Ref Flow Flow . Validation
GEH | Validate?
NB 0.6 Yes

204 3546 3580 Yes
205 M40 South of J9 NB 3571 3580 0.2 Yes Yes
206 SB 2518 2476 0.8 Yes Yes
209 NB 2777 2790 0.2 Yes Yes
M40 J9 through
junction
210 SB 2126 2116 0.2 Yes Yes
215 NB 3296 3228 1.2 Yes Yes
216 | M40J10 through SB 2842 2869 05 Yes Yes
junction
218 SB 2817 2869 1.0 Yes Yes
222 NB 3800 3678 2.0 Yes Yes
M40 North of J10
224 SB 3326 3383 1.0 Yes Yes
229 SB 4086 4129 0.7 Yes Yes
M40 between J9
and J10
231 NB 4760 4662 1.4 Yes Yes

Note: In accordance with TAG Unit M3.1, flow validates if GEH<5
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5.3.2  Turning flow validation data from the LMVR is also presented in Appendix X , with statistics for
M40 shown below in Tables 39 and 40. The data presented in the LMVR is for M40

Junction 10, and the tables below show that the model is a good fit at this junction.

Table 39: Summary of LMVR M40 J10 Turning Flow Validation Data (AM Peak)

| observed | wodeles
Ref Vehicle Flow Flow Validation
Yes

Car 1224 1114 2.33 Yes

287  A43(N) A43(S)

Total 1665 1535 3.26 Yes Yes
Car 817 845 0.98 Yes Yes

288 A43(S) A43(N)
Total 1056 1096 1.20 Yes Yes
Car 148 200 3.93 Yes Yes

280 WOSS Aa3()
e Total 209 256 3.06 Yes Yes
M40 SB Car 196 305 6.89 No No

290 Off Sli A43(S)
e Total 296 403 5.71 No No
Car 771 807 1.30 Yes Yes

202 Aa3(N) 0SB
I S Total 1111 1084 0.82 Yes Yes
Car 559 530 1.26 Yes Yes

293 A43(N) A43(W)
Total 680 641 1.52 Yes Yes
Car 781 807 0.94 Yes Yes

297 A43(W) A43(N)
Total 1007 1041 1.08 Yes Yes
Car 33 14 3.83 Yes Yes

200 Aa3w) 04058
i S Total 43 14 5.35 No Yes
Car 202 92 9.11 No No

300 A43E) OONS
Iy S Total 262 164 6.69 No Yes
Car 439 545 478 Yes No

301 A43(E) B430
Total 536 646 4,54 Yes No
Car 781 821 1.40 Yes Yes

302 '\é?fos'ﬁB A43(E)
e Total 1009 1069 1.87 Yes Yes
Car 24 4 5.44 No Yes

303 '\é')‘f‘fos'}'B B430
Ip Total 34 4 6.96 No Yes
Car 175 158 1.28 Yes Yes

304 B430 A43(E)
Total 226 174 3.71 Yes Yes
Car 212 218 0.43 Yes Yes

305 B430 '\3408’;!8
) S} Total 231 257 1.64 Yes Yes

Notes: i. In accordance with TAG Unit M3.1, flow validates if GEH<5

ii. Ref 287, 288, 289, 290 is the M40 J10 Baynards roundabout.
iii. Ref 292, 293, 297, 299 is the M40 J10 Cherwell roundabout.
iv. Ref 300, 301, 302, 303, 304, 305 is the M40 J10 Ardley roundabout.
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Table 40: Summary of LMVR M40 Turning Flow Validation Data (AM Peak)

LMVR : Observed | Modelled Criteria 1
Ref Vehicle Flow Flow Validation
Car Yes

1006 1046 0.63

Yes

287  A43(N) A43(S)

Total 1288 1312 0.68 Yes Yes
Car 1351 1279 1.99 Yes Yes

288 A43(S) A43(N)
Total 1606 1592 0.35 Yes Yes
M40 SB Car 124 143 1.65 Yes Yes

289 Off Sli A43(N)
e Total 151 172 1.65 Yes Yes
Car 224 247 1.47 Yes Yes

200 MOS8 aag(s)
g Total 283 342 3.32 Yes Yes
Car 755 808 1.90 Yes Yes

292 A43(N) Lo ?B
OnSlip  Total 873 1034  5.23 No No
Car 398 304 5.00 Yes Yes

293 A43(N) A43(W)
Total 459 358 5.01 No No
Car 1263 1222 1.17 Yes Yes

297 A43(W) A43(N)
Total 1497 1517 0.52 Yes Yes
Car 20 2 5,45 No Yes

200 A43W) 1058
Iy S Total 27 2 6.58 No Yes
Car 240 124 8.58 No No

300 A43E) OONS
) SIY Total 308 196 7.02 No No
Car 248 286 2.34 Yes Yes

301 A43(E) B430
Total 271 315 2.55 Yes Yes
Car 1083 1112 0.89 Yes Yes

302 "MONS aszE)
Ip Total 1352 1425 1.96 Yes Yes
Car 21 8 3.37 Yes Yes

303 '\é?fos'ﬁB B430
e Total 28 8 4.67 Yes Yes
Car 333 235 5.79 No Yes

304 B430 A43(E)
Total 373 271 5.68 No No
Car 133 228 7.10 No Yes

305 B430 '\3408'?!8
ISP Total 160 256 6.66 No Yes

Notes: i. In accordance with TAG Unit M3.1, flow validates if GEH<5

ii. Ref 287, 288, 289, 290 is the M40 J10 Baynards roundabout.
iii. Ref 292, 293, 297, 299 is the M40 J10 Cherwell roundabout.
iv. Ref 300, 301, 302, 303, 304, 305 is the M40 J10 Ardley roundabout.
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6 SUMMARY AND CONCLUSION

6.1 SUMMARY

6.1.1 Tetra Tech has been appointed by ADC Infrastructure Ltd to provide traffic and transport

modelling services with regard to the use of the Bicester Transport Model (BTM) in relation to

the proposed Oxfordshire Strategic Rail Freight Interchange (OxSRFI).

6.1.2 The proposed OxSRFI will be located to the northwest of Bicester and in close proximity to M40
Junction 10, and therefore Highways England (HE) have been consulted regarding the use of
the BTM. A number of comments have been received from HE, via their consultants AECOM,

and this technical note addresses a number of those comments.

6.1.3 A4l Journey Time Validation: Examination of the validation data presented in the LMVR

Addendum report shows that westbound journey times on the section of the A41 between its
junctions with London Road and the B4030 do not validate. The model coding has been
examined and this appears to provide a satisfactory representation of the route, such that
journey times should be reasonable. In accordance with the comments from HE / AECOM, an
additional journey time assessment has therefore been undertaken. This has used observed
data from the trafficmaster database, and shows that the modelled journey times validate

satisfactorily.

6.1.4 A43 Flow Validation: The validation data presented in the LMVR Addendum report shows that

northbound traffic flows on the A43 between M40 Junction 10 and the Baynards Green
roundabout do not validate. There was no validation of southbound traffic flows presented in
the LMVR Addendum report since the ATC survey undertaken recorded bad data. In addition
to this it has been noted that the northbound data from week 1 of the ATC survey is incomplete.
Further flow validation has therefore been undertaken using just the week 2 ATC data
(northbound traffic) and data from junction turning counts (both directions) and this details that

the modelled flows validate satisfactorily.

6.1.5 A43 Flow Validation (Additional Analysis - MCC): Additional flow validation has been

undertaken using manual classified count data from March 2016 that has been provided by

Aecom, and this shows that the modelled flows satisfactorily validate in both directions during
both the AM and PM peak periods.

6.1.6 A43 Flow Validation (Additional Analysis - WebTRIS): Additional flow validation has also been
undertaken using WebTRIS data from April 2015, which is the closest available dataset to June

2016. The modelled flows do not satisfactorily validate against this data, however the WebTRIS
data compares poorly to all the other datasets, which are drawn from three different sources
and are all generally comparable, and it is therefore concluded that the WebTRIS data is not

satisfactory for use in validating the model.
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6.1.7 B4100 Flow and Journey Time Validation: Validation of the modelled traffic flows on the B4100

between the Baynards Green roundabout and the A4095 roundabout has been undertaken

using flow data from junction turning counts and an OCC monitoring site, and it is concluded
that the model validates satisfactorily. Validation of the modelled journey times on this route has
been undertaken using data from the trafficmaster database, and it is again concluded that the

model validates satisfactorily.

6.1.8 B4100 Flow Validation (Additional Analysis - MCC): Additional flow validation has been

undertaken using manual classified count data from March 2016, which has been provided by

Aecom. This data shows that the modelled flows generally validate satisfactorily, with the only

exception being southbound car flows in the AM Peak.

6.1.9 B4100 Flow Validation (Additional Analysis - ATC): Additional flow validation has also been

undertaken using automatic traffic count data from March 2016, which has been provided by

OCC. This data shows that the modelled flows generally validate satisfactorily, with the only

exception being northbound car flows in the AM Peak.

6.1.10 M40 Validation Statistics (Journey Time Validation): Journey time validation data for the M40

has been extracted from the LMVR and presented in this Technical Note. Examination of
journey times along the M40 between Junctions 9 and 10 shows that the model satisfactorily
validates in both directions during both the AM and PM peak periods.

6.1.11 M40 Validation Statistics (Link Flow Validation): Link flow validation data for the M40 has been
extracted from the LMVR and presented in this Technical Note. Examination of this data shows

that the modelled flows satisfactorily validate in both directions during both the AM and PM peak

periods.

6.1.12 M40 Validation Statistics (Turning Flow Validation): Turning flow validation data for M40

Junction 10 has been extracted from the LMVR and presented in this Technical Note.

Examination of this data shows that the modelled turning flows are a good fit at this junction.

6.2 CONCLUSION

6.2.1 The journey time and link flow validation checks that have been undertaken on the A41, A43
and B4100 have made use a number of different datasets, with the results showing that the
model validates satisfactorily on all of these routes. Validation data presented in the LMVR for
the M40 shows that in general both journey times and link flows validate well, with turning flows
at Junction 10 also being a good fit. It is therefore concluded that the Bicester Transport Model
provides a sound basis for modelling the proposed Oxfordshire Strategic Rail Freight

Interchange.
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Project: Highways England Spatial Planning Arrangement Job No: 60600479 / DO003
2016-2020

Subject: Oxfordshire SRFI  +TN1 and TN2 Review

Prepared by: Amir Farooq Date: 18 January 2021

Checked by:  Matthew Jopp Date: 18 January 2021

Verified by: Andrew Cuthbert Date: 19 January 2021

Approved by: Andrew Cuthbert Date: 25 January 2021

Executive Summary

Highways England have commissioned AECOM to provide transport planning advice regarding the
proposed Oxfordshire Strategic Rail Freight Interchange (OxSRFI). As part of this commission, AECOM
KDYH EHHQ DVNHG WR UHYLHZ 7THFKQLFDOVKRDWH G BED & KH AKSE.FIDRD Q R/

consultant ADC.

As part of the proposed development ADC have indicated that a new all-movement junction on the M40
(referred as M40 J9A) will be proposed. Technical Note 1 intends to establish the case for a new junction.
Technical Note 2 informs on the modelling methodology intended to be adopted to assess the impacts of
the development on the highway network in the area.

Based on the review of Technical Note 1 and Technical Note 2, AECOM has following recommendations:

Recommendations regarding Technical Note 1:

1. Highways England should acknowledge the policy background provided by ADC and agree that
there is strong government support towards the delivery of SRFIs in England as they promote
sustainable economic growth.

2. While the applicant has highlighted performance issues and some network constraints in the area,
the applicant should submit an OAR which would inform on alternative options being considered
and why they were not considered to be viable options. OAR would be an important first step in
any Business Case for a new M40 junction.

3. ADC make reference to the committee report for Heyford Park in Technical Note 1 regarding the
likely future performance of M40 J10 once schemes identified by Highways England at this
location are delivered. However, we have noted concerns regarding the statement and advise
Highways England to seek further clarity from ADC on this matter.

4. Technical Note 1 makes reference to the feasibility work undertaken by Cherwell District Council
to support the Garden Town status for Bicester as this indicated that one of the preferred options
was a new junction on the M40 which was expected to have a high/very high BCR. Highways
England should welcome this reference as it indicates that there is potentially a case for a new
junction on the M40 which may provide wider benefits, in addition to providing access to the site.
However, as this work was undertaken for different purposes and therefore, based on the location,
layout and development proposals considered for OxSRFI, different options may be identified.

7KLV GRFXPHQW KDV EHHQ SUHSDUHG ER®H: 20V H RLRKXGE FOLMWXWYV 3+LJIRUBYQE
generally accepted consultancy principles, the budget for fees and the terms of reference agreed between AECOM Limited and the
Client. Any information provided by third parties and referred to herein has not been checked or verified by AECOM Limited, unless
otherwise expressly stated in the document. No third party may rely upon this document without the prior and express written
agreement of AECOM Limited.

www.aecom.com Saxon House, 27 Duke Street
Chelmsford, CM1 1HT
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Therefore, Highways England should advise the applicant to produce an OAR as part of this
proposal.

5. Bicester Strategic Delivery Board meeting report states that Highways England has made it clear
that a new motorway junction may be possible but it needs to be considered in the light of the
Oxford Cambridge Expressway However, it is not clear whether this has been considered by
ADC as part of the proposed M40 J9A. As such, Highways England should seek clarify from ADC
regarding this matter.

6. ADC indicate that mainline improvements may be required between M40 J9 and J10 in future due
to the traffic demands which would make existing merge and diverge layouts along this section
unsuitable. Merges and diverges for the new junction would also not comply with standards. ADC
indicate that they intend to apply for a Departure from Standards (DfS) for this, however, we advise
that Highways England should recommend ADC to seek advice from SES to inform if the
departure is likely to be accepted.

Recommendations regarding Technical Note 2:

1. Highways England should welcome the consideration of various models and accept that Bicester
Transport Model (BTM) is the most suitable model available to assess the impacts of the
development on the highway network in the area.

2. Some concerns regarding the validation of BTM have raised in this note which relate to link count
validation on A43 near Baynards Green roundabout, JT validation on green route, and additional
validation information for B4100. These concerns are recommended to be shared with ADC so
that additional information can be provided.

3. +LJKZD\V (QJODQGTV 6RXWK (DVW 5HIJLRQD B URBSRWI® UMR ORH: XU |
assess the reassignment impacts of the proposed development. While this is considered to be
acceptable ADC have noted that the infrastructure assumptions for the network will need to be
updated. While this is considered acceptable, Highways England should recommend that
changes should be made in consultation with Highways England to ensure that there is no abortive
work.

4. Assessment years of 2026 (opening year) and 2031 (review year) have been proposed by ADC
LQ OLQH ZLWK 'I79V &LUFXODU RVDGRREUYHQHEIMKIQHFWURS® RQ O
Highways England should advise ADC that an additional assessment year will be required (15
years post opening of the new M40 junction) to ensure the longevity of the new infrastructure.

5. Further junction modelling is proposed to test the impact of the development in further detail.
However, this does not confirm that the interaction between M40 J9, J9A (if accepted) and J10
would be assessed through a microsimulation model. Highways England should recommend ADC
that this should be undertaken as part of the assessments.

6. Table in Para 4.33 outlines various assessment scenarios. However, it is noted that ADC intend
WR LQFOXGH DOO FRPPLWWHG GHYHORBFZDQWYQDODIRCGOV BXUB®R \
Highways England require developments to be considered based on their likely build-outs, ADC
should be advised to revise the Table based on discussions with Highways England

AECOM advise Highways England to formally raise the con cerns highlighted in this note with ADC
to inform ongoing discussions in the next TWG meeting s cheduled on Tuesday 2nd February 2021.
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1. Introduction

1.1. Highways England have commissioned AECOM to provide transport planning advice regarding the
proposed Oxfordshire Strategic Rail Freight Interchange (OxSRFI). The proposed development site
is located adjacent to the Chiltern Railway line, part of the strategic rail freight network, and to the
southwest of Junction 10 of the M40 motorway in Oxfordshire as shown in Figure 1 for information.

Figure 1: OxSRFI Site Location Plan (Source: TN1)

1.2. The development proposal is outlined to include:
X an intermodal freight terminal accommodating trains of up to 775m long, and including container

storage and HGV parking, with new rail sidings within the site with the potential to serve
individual warehousing

X approximately 6.5 million sgft of predominantly large scale B8 warehousing and distribution uses

X substantial mounding and woodland/tree planting around site edges for visual screening and
ecological connectivity

X proposed link road that would pass under the B430 and connect with a proposed new M40
junction.

1.3. As part of this commission, AECOM have been asked to review Technical Note 1 and Technical
Note 2 shared by the D S S O L Fdngpuvt tdhsultant, ADC Infrastructure Ltd. (ADC) with Highways
England which inform on the following:

Technical Note 1: New M40 Junction  +As part of the proposed development, the DSSOLFDQW YV
transport consultant, ADC have indicated that a new all-movements junction on the M40 will be
proposed as part of OxSRFI. This is indicatively referred to as M40 Junction 9A and would be
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1.4.

2.

located at the point at which the M40 crosses the B4030 to the west of Bicester, as shown on Figure
9 of TNO1 This was indicated to Highways England in the initial meeting on 15" October 2020 and
during the Transport Working Group (TWG)* meeting on 13" November 2020. During these
meetings, it was agreed that for Highways England to consider the proposed new junction, the need
for the new junction will need to be established and agreed with Highways England to ensure it
satisfies planning policy requirements. Technical Note 1 (TN1) outlines the case for this new
junction on the M40 and ADC consider that this note satisfies the strategic growth test requirements
DV RXWOLQHG LQ 'I79V &LUFXODU

Technical Note 2: Transport Modelling Methodology +The proposed methodology for transport
modelling work which will be undertaken to inform on the likely traffic and environmental impacts of
the proposed development were raised by ADC with Highways England and Oxfordshire County
Council during Transport Working Group (TWG) meetings in November and December 2020. It was
agreed during the TWG meeting of December 2020 that ADC would prepare a note to set out the
proposed transport modelling methodology for further consideration and agreement with the TWG.
Technical Note 2 (TN2) has been issued as a result of this discussions and informs on the proposed
transport modelling methodology.

Based on the review of above referenced Technical Notes, our comments are documented in this
note. Specific recommendations for further action are identified by the use of bold underlined text.
Recommendations regarded as critical to the acceptability of the proposal are coloured red
Recommendations regarded as important but not critical to the acceptability of the proposal
are highlighted in amber.

Technical Note 1 (TN1): New M40 Junction

Planning Policy Context

2.1.

The n30ODQQLQJ 3ROLF\ &RQWH s tkarspaf! IplRrQindR policyl releveint to the
proposed development. This section refers to National Policy Statement (NPS) for National
Networks? and DfT Circular 02/2013: The Strategic Road Network and the delivery of sustainable
development® policy documents as these are considered to be relevant to the proposed
development.

National Policy Statement (NPS) for National Networks

2.2.

2.3.

AECOM agree that Para 2.42- 2.58 of National Policy Statement (NPS) for National Networks are
relevant to OxSRFI as this outlines the importance of SRFIs, their role to promote sustainable
HFRQRPLF JURZWK DQG JRYatdigsRhe Qasdiand &xpankién of the network of
SRFIs.

This relevance has been considered by ADC in Para 2.2- 2.12 of TN1 with Para 2.12 highlighting
that there are currently no SRFIs along the M40 corridor and that the proposed development will

1 Transport Working Group (TWG) has been established by the applicant to provide a forum for discussion and allow a step by step
approach to the assessment and agreement of transport matters related to OxSRFI. The group includes representations from
Highways England, AECOM, Oxfordshire County Council (OCC), ADC Infrastructure Ltd., BWB Consulting Ltd., the Applicant, and
Oxalis Planning.

2 https://www.gov.uk/government/speeches/national-networks-national-policy-statement

Shttps://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/237412/dft-circular-strategic-

road.pdf
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VXSSRUW WKH JRYHUQPHQWITV REMH.FPadL X 12 dsb dlifligds & OKBRFVKH QHW
will meet the needs of existing and future businesses in Oxfordshire and be capable of helping to
meet the needs of London and the Midlands.

"179V &LUFXODU

24, $V PHQWLRQHG DERYH WKH p30DiQalsQkfdR @ RF\I RRQ WIH] A ODRIF W
outlining that policy regarding access to developments from the SRN is set out in Para 37-44 of the
Circular with Para 39 stating:

Where appropriate, proposals for the creation of new junctions or direct means of access may be
identified and developed at the Plan-making stage in circumstances where it can be established
WKDW VXFK QHZ LQIUDVWUXFW XUH LW UDWH W LOOD IRQHW KU BHWK Y

2.5. Given that the above relates to the Local Plan-making process, and that the Circular predates the
National Policy Statement 136 |IRU 1D W LR Q Widchivih\pristidhéd\i[2015, ADC make
UHIHUHQ F HSthatdglicVRsad Network, Planning for the Future +a guide for working with
Highways England on SOD Q QL QJ duilrniMgMhatl Pdrfas 121-125 setout +LIKZD\V (QJODQG T\
role as a statutory consultee regarding NSIPs promoted by third parties. ADC consider that this
guidance satisfies the requirement of identification and development of new junctions during Plan-
making stage as outlined in Para 39 of the Circular 02/2013 as this can be done through the
consultation process for NSIPs.

2.6. While AECOM agree to the above assumption by ADC, it is noted that Para R 1 'l 7Gir¢ular
indicates that proposals which include creation of new junctions on the SRN are required to meet
the strategic growth test in order to be accepted. We also note that Para 40 outlines that Highways
England may exceptionally accept request for new junctions for proposals such as signed roadside
facilities, maintenance compounds, and major transport interchanges.

27. 7KH UHTXLUHPHQWY RI WKH VWUDWHUILGHI R QW3DOIMEYitMRAAdgIH EURD
Network, Planning for the Future-aguiGH IRU ZRUNLQJ ZLWK +LJKZD\V (QJODQG R
document which states:

Where a potential need for additional capacity is identified, the following factors will be considered:

the needs of all road users;

impact on the local / regional community, including businesses;

local economic needs and opportunities;

local environmental issues;

how the measures will be paid for (this will ensure that all relevant requirements can be

capturedin UHOHYDQW ORFDO SROLF\ VXtrktui2delvekyhplaD)X WKRULW\TV L
X WKH IRUZDUG SURJUDPPH RI ZRUNV FXUKH@NOI\DFODQQHG IRU W

X X X X X

2.8. In addition, Para 43 of the Circular 02/2013 outlinesthat + LJKZD\V (QJODQG Vi¥/foBriew IHUH QF |
developments to use existing junctions. It is noted that an u2SWLRQV $VVHVVPHQW ,GHC
Report (OAR) fhas not been submitted by ADC at this stage, this should inform on other options
that have been considered aside from the new M40 junction proposal and why these were rejected.
7KH 2$5 ZLOO UHYLHZ YDULRXV LOWHUWDRW. R RSWURQM\Y JQIBU
Project Control Framework (PCF) and would articulate the strategic case and hence why a new
junction is needed on the M40. AECOM consider that an OAR would be an important first step
in any Business Case for a new M40 junction.

2.9. Notwithstanding, ADC also make reference to further guidance regarding new accesses provided
in Para 42-47 of the Btrategic Road Network, Planning for the Future - a guide for working with
+LJKZD\V (QJODQG RQ S Odoupent iQ ParaR.28\6f FINLWWHich outlines that:
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Paragraph 43 R IStpategic Road Network, Planning for the Future - a guide for working with
Highways England on planning matters ftates:

3,Q WKH FDVH RI VHFWLRQV RI WKH -spéeilvZdrfid, Nwitls HavtiallyQdd G IR U |
comprehensively limited access, there should be a presumption against connection, except where

it can be provided safely and where there is a demonstrable benefit to the economy. On all other

sections of the network there should be a presumption in favour of connection, except where a clear

case can be made to prohibit connection on the basis of safety or economic impact *

2.10. ADC consider, and AECOM agree that the proposal for a new junction on the M40 falls into the first
part of the above guidance. However, before the proposal for a new junction is progressed through
discussions and developed, the OAR as outlined above should be developed and pr  ovided o0

Highways England and OCC for consideration .

Transport Network Review

2.11. This section of TN1 reviews existing conditions on the transport network in the vicinity of the
proposed development. The section also informs on recent highway infrastructure planning
information including those related to network studies by Highways England and key development
proposals in the area.

2.12. In context of the M40 J10 Interchange, Para 3.16 states:

f.16 Highways England have identified an improvement scheme at M40 Junction 10 Padbury
Roundabout and at the Baynards Green Roundabout. The scheme will be delivered through a
combination of Growth Deal funding and contributions from the Heyford Park development, with
planning conditions to define the trigger points in the development buildout of Heyford Park by which
time the mitigation scheme will need to be completed and operational. It is currently expected that
the improvement scheme will be delivered in 2023.

2.13. Having considered the above, it is noted that Highways England has also identified improvements
at Ardley roundabout and Cherwell junctions. Together with improvements at M40 J10, Padbury
roundabout and Baynards Green roundabout, assessments undertaken by AECOM on behalf of
Highways England indicated that the scheme package can cater for the traffic demands on the M40
in the area up to 2031. While the assessments did indicate moderate increases of queues between
2016 Do-Nothing and 2031 Do-Something (with all improvements), the overall network performance
was noted to be better than 2016 Do-Nothing. As such, we recommend that further clarity
should be provided reqgarding the above statement from A DC.

2.14. In addition, Para 3.17 and 3.18 state:

3.17 The development of the highway mitigation scheme was ongoing since 2018, as it was difficult
to identify a scheme that achieved a balance between acceptable impacts on the SRN and ensuring
that the impacts on the local road network, in particular the B430 approach to the junction, were not
severe. The Planning Committee report for the Heyford Park development states, at paragraph
WKDW 30RGHOOLQJ E\ +LJKZD\V (QHE®BQIGQEBLHADWHSA | MKUWHHIG \F
potential delays and congestion tailing back on the Oxfordshire network which was unacceptable
to OCC. A solution was found by a redesign of the Baynards Green and Padbury roundabouts. The
$UGOH\ DQG &KHUZHOO URXQGDERXWVHAKHG KZ ZBIO HQ R U RIHPH® B R
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2.15.

2.16.

2.17.

2.18.

2.19.

2.20.

3.18 This suggests that further improvements to the junction to cater for traffic increases on the
SRN associated with the proposed OxSRFI would lead to impacts on the local highway network
that would be unacceptable to OCC.

It is likely that the above statement from the planning committee report for Heyford Park relates to
modelling work undertaken for the development (Heyford Park) and not the overall scheme package
identified by Highways England. As such, the above statement and the conclusion reached may
not be correct. As such we recommend that clarity should be provided regarding this
statement from ADC.

The section also outlines the concerns regarding the performance of the Local Highway Network
(B430) near the villages of Ardley and Middleton Stoney. These include the Chiltern Main Line
railway bridge on the B430 near Ardley, which narrows slightly, potentially making it difficult for two
HGVs to pass one another. However, no consideration appears to have been given to potential
solutions (such as a new bridge and a bypass to Ardley). While some options may not be viable,
for an initial option assessment (identification) purpose, AECOM recommend that potential
options are documented and the reason for their rejec tion outlined as part of the case for a
new M40 junction.

Near Middleton Stoney, these concerns relate to the performance of the B430/B4030 signalised
staggered junction which also has a committed highway improvement conditioned to the 2008
planning approval of the Heyford Park site. Para 3.20-3.27 of TN1 provide further details regarding
the uncertainty surrounding the local highway network near Middleton Stoney including committed
schemes and contributions linked to the Heyford Park development. Para 3.27 outlines the above
uncertainties and existing constraints to inform that further traffic from the development cannot be
managed through this route.

In addition to the above, the section also outlines the feasibility work commissioned by Cherwell
District Council and undertaken by SYSTRA | RU % L F BarderHngwinvstatus. It is noted that this
work considered the provision of a new junction on the M40. TN1 notes that two preferred options
(Option D1 and Option C) were expected to provide very high value for money. Option C as shown
in TN1 related to the creation of a new north facing junction on the M40 at the B4030 to the west of
Bicester while Option D1 related to the creation of an A34/M40 flyover at M40 J9. This indicates
that there is potentially a case for a new junction on the M40 which may provide benefits, however,
it is noted that this work was undertaken for different purposes and therefore, based on the location,
layout and development proposals considered for OXSRFI, different options may be identified. This
will need to be investigated by considering other opt ions which may have the potential to
support the proposed development.

In addition to the above, we also note that the Bicester Strategic Delivery Board meeting report
states that Highways England has made it clear that a new motorway junction may be possible but
it needs to be considered in the light of the Oxford Cambridge Expressway fHowever, it is not clear
whether this has been considered by ADC as part of the proposed M40 J9A. As such, we
recommend that clarity should be provided regarding this.

Furthermore, we also recommend that the SYSTRA reports are submitted to Highways England so
that these can be considered thoroughly.

Traffic Generation, Distribution and Assignment

2.21.

This section of TN1 provides a high-level indication of the likely trip generation, distribution and
assignment expected from the development based on trip generation and distribution
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2.22.

2.23.

methodologies agreed for SRFI developments in Northampton and Leicestershire. It is noted in
Para 4.3 that detailed assessments, refinement, and agreement of methodologies with OCC and
Highways England will be undertaken to support this scheme. This is considered acceptable and
as such a detailed review of the assumptions and calculations has not been undertaken at this
stage.

Having considered the trip generation and distribution indicated in this section, we note that a
significant proportion of the development traffic is expected to assign onto the A43 to the Northeast
of M40 J10 and onto the M40 North of J10. This may result in weaving and junction hopping issues,
between Junctions 9A and 10, which may generate safety concerns to be addressed.

The section also outlines the likely routing of traffic if the existing network was used by the traffic
from the proposed development. This indicates that, if the traffic from the development used existing
routes, it would result in significant increases of traffic wishing to travel towards the A43 (Northeast
of M40 J10) and the M40 North by using the B430 through Ardley. While this may be true if the
existing network was considered, no consideration has been given to solutions, aside from a new
junction on the M40, to accommodate these additional traffic demands. For example, the potential
for a local bypass of Ardley and further enhancements to the capacity of M40 Junction 10. AECOM
recommend that such alternative options should be consi dered further.

M40 J9A Initial Feasibility A ssessment

2.24,

2.25.

2.26.

2.27.

3.1.

This section undertakes an initial feasibility assessment of the proposed new junction on the M40
in line with DMRB requirements. Para 5.5 notes that the weaving section expected between M40
J9-M40 J9A and M40 J9A- M40 J10 will exceed the minimum requirement of 2kms for rural
motorway as per Para 4.5 of CD122.

However, given that a significant amount of new trips/reassigned trips are expected to weave and
hop junctions, AECOM recommend that this is _considered further at futur e stages . For
example, interaction between junctions may also need to be considered through a microsimulation
modelling assessment.

It is also noted that merge diverge assessments have been undertaken for the proposed junction
and this indicates that p7\SH slipfroad layouts will be suitable for 2020, 2026 and 2031
assessment years, lane gain will be required on the M40 in the northbound direction between M40
J9 and M40 J10 in both 2026 and 2031. ADC considers this to be beyond the scope of the OXSRFI
project, since it appears to arise from an increase in flow between Junctions 9 and 10 and not from
traffic generated by OxSRFI, and would therefore apply for a Departure from Standard (DfS). This
will need to be considered by Highways England furthe r and further advice provided through
+LIJKZD\V (QJODOQOGTV 6(6

It is also noted that if the proposal for a new junction were to be accepted, it would be necessary
to design the junction for a later design year (potential ly 15 years post opening).

Technical Note 2: Transport Modelling Methodology

The proposed methodology for transport modelling work which will be undertaken to inform on the
likely traffic and environmental impacts of the proposed development were raised by ADC with
Highways England and Oxfordshire County Council during Transport Working Group (TWG)
meetings in November and December 2020. It was agreed during the TWG meeting of December
2020 that ADC would prepare a note to set out the proposed transport modelling methodology for
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3.2.

3.3.

further consideration and agreement with the TWG. Technical Note 2 (TN2) has been issued as a
result of these discussions and informs on the proposed transport modelling methodology.

Having reviewed TN2, we note that Para 2.7- Para 2.13 outline various details regarding the
development which have not been agreed yet. These include, assumptions regarding the likely
operation of the site, assumptions regarding trip rates, trip generation, likely traffic distribution, traffic
redistribution impacts etc. As it has been agreed in TWG discussions that further details regarding
these matters will be provided in due course, no comments have been made regarding these
matters as we await further information.

As such, our comments regarding TN2 are simply based on a review of the modelling methodology
proposed to assess the likely traffic impacts. These are detailed below.

Transport Modelling Methodology

3.4.

3.5.

3.6.

3.7.

3.8.

3.9.

This section of TN2 informs on the various modelling tools considered for use by ADC to assess
the likely impact of the proposed development (and proposed J9A) on the highway network in the
area.

Para 3.3 outlines that through discussions with OCC in September 2020, the following modelling
tools have been discussed for use to assess the impacts of OXSRFI on the highway network in the
area:

Oxfordshire Strategic Model
Oxfordshire Mobility Model
Bicester Transport Model (BTM)

TN2 notes that the Oxfordshire Strategic Model is out of date. However, some recent update work
has been undertaken to the south of Oxfordshire County.

TN2 also notes that Oxfordshire Mobility Model is currently being developed by OCC. However,
based on the timescales involved with this model for it to be agreed with DfT, and that the model
will only provide one assessment year (2035), this model was discounted.

In contrast to the above two models, it has been identified that Bicester Transport Model (BTM) was
recently used for the transport assessment work of the Heyford Park development. Based on this,
BTM has been considered for further use by ADC. Having considered this, and through discussions
with OCC, AECOM agree that BTM is the most suitable tool to conside r out of all tools
available (subject to further detailed checks).

ADC have also provided the LMVR for the BTM model, and based on a review of this we have the
following comments to make:

X The BTM LMVR Addendum, which was prepared as part of the modelling work undertaken for
Heyford Park development indicates that the model achieves good levels of validation overall
in terms of modelled vs observed journey times. However, it highlights validation issues on the
green route (as defined in the LMVR) in the westbound direction in both AM and PM peak
periods. Having reviewed Appendix H which shows the colour coded routes, it is noted that
there are two routes shaded green. As such, ADC should confirm which route this poor
validation relates to. As one of the green routes shown in Appendix H is along the A41, if the
validation issues relate to this, these issues may need to be resolved through additional
validation. This is because the A41 forms one of the key access routes into Bicester off the M40
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and would also determine the route choice into Bicester in future assessment years. Given that
proposed development is likely to attract a significant proportion of its workers from Bicester
this issue may need to be resolved.

x AECOM have reviewed the link flow validation statistics for AM and PM peak and have not
noted any significant issues on the M40. However, it is noted that the link flow validation GEH
statistics do not meet the required criteria on the A43 between Baynards Green roundabout
and M40 J10. This is of concern and should be considered further a t future steps of
modelling.

x Modelled vs observed journey time comparison should b e undertaken for the B4100
between A4095/B4100 roundabout and Baynards Green rou ndabout for base AM and PM
peak periods . This is because the B4100 provides an access route into Bicester off the A43
and would determine route choice into Bicester in future assessment years.

3.10. ADC have also noted the limitations of the BTM, as it is unsuitable to consider wider reassignment
impacts given its limited model extents. $V VXFK WKH XVH Rl +LJKZD\V (QJODQG1TV 5
Models (RTM) has been considered. Given that the proposals include for a new junction between
the M40 and B4030, it will be important to understand potential wider reassignment effects that
could increase the attractiveness of the B4030 as a through route for traffic not generated by
OxSRFI. Based on a review of the model extents of RTMs for the South East region (SERTM),
South West region (SWRTM) and Midlands region (MRTM), SERTM has been considered to be
the most appropriate RTM to examine potential wider traffic reassignment effects on the SRN. This
is considered acceptable.

3.11. ADC have however, noted that SERTM currently includes the layout for M40 J10 that predates the
FXUUHQW OD\RXW ZKLFK ZDV GHOLYXHRXGKDW. JXKID\MXQ@QBX®DRG 1\Q 3L
Programme. This will need to be rectified . In addition, the model will also need to be updated
with potential highway and development schemes at this location which may be delivered in future.

These should be confirmed with Highways England and OCC before any modelling work is
commissioned.

3.12. TN2 also outlines a 3-stage modelling approach which will include the modelling work to be
undertaken in SERTM as a first step and this will inform on potential reassignment impacts. This
will be followed by modelling work in BTM which will inform on the area of impact in and around
Bicester. The outputs of the BTM modelling work are proposed to be analysed to identify locations
which require detailed review in junction modelling packages such as LinSig, Junctions, VISSIM
etc. ADC also acknowledge the need to undertaken microsimulation modelling work to study the
interaction of proposed M40 J9A with the M40, however, as outlined in this note, interaction with

other SRN junctions in the area may also need to be co nsidered through this assessment.

Transport Modelling Assessment Requirements

3.13. This section of TN2 outlines the assessment requirements and includes information on assessment
years, modelling scenarios for SERTM modelling, BTM modelling and local junction modelling.

3.14. DQG KDYH EHHQ DFFHSWHG E\ +LRSAHDNVQR VDD 6 P& WBKIN L H Z
assessment years and are therefore considered to be acceptable. Please note that if the proposal
for a new junction were to be accepted, it would be necessary to design the junction for a later
design year (potentially 15 years post opening). Hence, another future assessment year, post 2031,
should be considered in addition to the 2026 and 2031.

3.15. This section of TN2 also outlines the base model network coding that will require to be undertaken
to update SERTM models. It is recommended that this change is discussed with Highways England
before the work is commissioned to ensure correct schemes are coded. Furthermore, forecasting
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3.16.

3.17.

3.18.

assumptions are expected to be reviewed and agreed with + LIJIKZD\V (Q JIPG Qeffe\any
changes are made to future forecasting. This is considered acceptable.

It is noted that Para 4.25 outlines that Where highway mitigation is required on the SRN, then this
should be designed to accommodate the forecast traffic demand in the year of opening of the
development assuming that 100% of the development is in place and including for all committed
development and infrastructure schemes. This is the DfT 02/2013 Circular compliant opening year
scenario. fTHowever, it is noted that Highways England no longer seek 100% of the committed
development and infrastructure to be considered in opening year scenarios. Instead Highways
England now expects a realistic opening year scenario where all committed developments and
infrastructure schemes are considered based on their likely build out by the proposed opening year.
The development proposal (OxSRFI) will however need to be considered as fully built and
operational in opening year assessments.

Based on this, we recommend that the Table in Para 4.3 3 outlining various _assessment
scenarios are revised based on discussions with High ways England.

Notwithstanding, other assumptions regarding scenarios and outputs expected from each model
are considered to be broadly acceptable at this stage, we anticipate that these requirements can
be further refined as the applicant progresses.

4.  Summary
4.1. AECOM have reviewed Technical Note 1, Technical Note 2 and the BTM LMVR, the comments
provided here are intended to inform ongoing discussions in the next TWG meeting scheduled on
Tuesday 2nd February 2021.
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A41 Trafficmaster Journey Time Data (Westbound)




A41 Trafficmaster Journey Time Data (Eastbound)
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i
—_—dy
i
—
i
. —dZp
I
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—
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i
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i
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== s
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7R\
/21 %LFHVWHU $7& 5HSRUW 6LWHIRD%P H5 BWRP D&% [OVP




-RE 1XP

/121

&OL 2[IRUGVKLUH &RXQW\ &RXQFLO
3URNMN %LFHVWHU $7& 5HSRUW
IRFDW

6LWH 6°

5RLC N8 1RUWK RI 0O

6WDUV -XQ

'LUHF 6RXWKERXQG

YHUDJH :HHNGD\
9ROXPH oxPPD YTy |

= = = 'D\7RK' :HHN)L = = o5 > 4XDUWHU +RXUO\ 9ROXPH *UDSK
. &= ER = = = S R | ev 6% N $ 1RUWK RI 0 -XQFWLRQ
$0 3H i
30 3H —D}v
i
—_—dy
i
—
i
. —dZp
I
i — & E]
i —
i "
—
i
—t—
i
6 c
i
= 5
== s
= =
7R\
/21 %LFHVWHU $7& 5HSRUW 6LWHIRD%P H5 BWRP D&% [OVP




-RE 1XPEHU

/121

&OLHQW 2[IRUGVKLUH &RXQW\ &RXQFLO
3URMHFW %LFHVWHU $7& 5HSRUW
/IRFDWLRQ

6LWH 1R 1%

5RDG N $ 1RUWK RI 0 -XQFWLRQ
6WDUW 'DWH -XQ

'LUHFWLRQ 1RUWKERXQG 18

9HKLFOH &0ODVV 6XPPO

ZJK\\JFOH 3 &\FOH
DUV

1*9
2¢9 369 9HKLFOH &0ODVV &KDUW
279 1% N $ 1RUWK RI 0 -XQFWLRQ
oz 1RUWKERXQS || = N 1% |[L= &RPELQHG 6l
O T © [a] o T © [a) o T © [a]
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$0 3HDN

2EVHUYHG ORGHODHG *(+ 7TRWDO 9HK
9DOLGDWH"
&DU 7R WD O & DU 7TRWDO &DUY 7TRWDO "LII ‘LI
<HV <HV
30 3HDN
2EVHUYHG ORGHODHG *(+ 7TRWDO 9HK
9DOLGDWH"
&DU 7R WD O &DU 7TRWDO &DU 7TRWDO ‘LI ‘LI

<HV

<HV

1RWH 7RWDO REVHUYHG GDWD LQFOXGHYVY PRWRUELNHY DQG SHGDO F\FOHYV

$

1RUWKERXQG $7& 'DWD

"HHN



$0 3HDN

2EVHUYHG ORGHOOHGE 9HKLFOQHYV 7TRWDO 9HK
ODOLGDWH"
&DU 7R W|D O &DU 7TRWDO &DU 7RWDO "L11I "LII !
<HV <HV
30 3HDN
2EVHUYHG ORGHOOHG *(+ 7RWDO 9HK
9DOLGDWH"
&DU 7RW|D O &DU 7RWDO &DU 7RWDO LI "L !
<HV <HV
$0 3HDN
2EVHUYHG ORGHOOHGE 9HKLFOHYV *(+ 7TRWDO 9HK
9DOLGDWH"
&DU 7RW|D O &DU 7RWDO &DU 7RWDO LI "L !
<HV <HWV
30 3HDN
2EVHUYHG ORGHOOQPHG *(+ 7TRWDO 9HK
ODOLGDWH"
&DU 7R W|D O &DU 7TRWDO &DU 7RWDO "L11I "LII !
<HV <HV

$

JORZ 9DOLGDWLRQ G6RXWKERXQG

1RWH 2EVHUYHG GDWD IURP 0&& DW %D\QDUGV *UHHQ URXQGDERXW



$0 3HDN

2EVHUYHG ORGHOOHGE 9HKLFOQOHYV 7TRWDO 9HK
9DOLGDPWH"
&DU 7R WD O & DU 7RWDO &DU 7RWDO L1 L1 !
<HV <HV
30 3HDN
2EVHUYHG ORGHODHG *(+ 7TRWDO 9HK
9DOLGIDWH"
&DU 7R WD O &DU 7RWDO &DU 7RWDO "L11 L1 !
<HV <HWV
$0 3HDN
2EVHUYHG ORGHOOHGE 9HKLFOHYV *(+ 7RWDO 9HK
9DOLGIDWH"
&DU 7R WD O &DU 7RWDO &DU 7RWDO "L11 "L !
<HV <HM\
30 3HDN
2EVHUYHG ORGHODHG *(+ 7TRWDO 9HK
9DOLGDHPWH"
&DU 7RW|D O & DU 7RWDO &DU 7RWDO L1 L1 !
<HV <HV

1RWH 2EVHUYHG GDWD IURP 0&& DW O

$

JORZ 9DOLGDWLRQ G6RXWKERXQG

-XQFWLRQ
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-RE 1XPEHU 1DPH +H\IRUG 3DUN

6LWH 1XPEHU 16D®WH $ %
&OLHGQGWWHU %UHWW
‘DWH

‘HDWKH&ORXG\ 'U\
&RPPHQWWRQH

6LWH

[OV?-RE "HWDL



-RE 1XPEHU 1PpPH +H\IRUG 3DUN
6LWH $ % 'DWH7KXUVGD\ 1RY
"RE 7\SH -XQFWLRQ &RXQW
&R RUGLQDWHpNV f 1 f : BRVWFR|IGH 2 66 7|.IPHV

$
$ o 2
% 3
2
1
0 % 9LHZ
9LHZ
O9LHZ
(
Z‘ )
) +
$ %

6LWH [OV?6LWH 30T



6LWH $ %
JORZ 'LDJUDP

-RE 1XPEHU 1pPPH

+H\IRUG 3DU

&OLH@WMWHU
'DWH7KXUVGD\ 1RY

%UHWW

6HOHFW 3HULRG

%

6LWH

[OV?)ORZ 'LDJUDI



6LWH $ %
&ODVVLILHG &RXQWV

ORYHPHQW $ ORYHPHQW % ORYHPHQ & ORYHPHQW ' ORYHPHQW ( ORYHPHQW ) HPHQW * ORY ORYHPHQW +

7LPHV | eoul 927|270 | 60| 0 w| a\f| apdv P70 27| 369| 0 w| avF| ey {e?"°| 2% | 69| 0 w| a\r| apdv PO 27| 369| 0 w| avF| aodv {e?"°| 27%| 369| 0 w| a\r| apdv {0 27| 369| 0 w| avF] aofv {e?"°| 27| 369| 0 w| a\r| epdv {e? [ 2% | 369| 0 w| &\F| apv

+RXUO\ 7RWDO

+RXUO\ 7TRWDO

+RXUO\ 7TRWDO

+RXUO\ 7TRWDO

+RXUO\ 7TRWDO

+RXUO\ 7TRWDO

BLWH  [OV?7&RXQWV




-RE 1XPEHU 1pPH +H\IRUG 3D
&OLHBHWHU %UHWW
‘DWH7KXUVGD\  1RYHPEHU

ORYHPHQ s ORYHPHRQW - ORYHPHQW

o

RIYHPHQW / YHPHQW 0 OR ORYHPHQW 1 ORYHPHQW 2 ORYHPHQW 3

369| 0 %| a\f| apdv P %[ 27| 369| 0 w| s\F| aofv {e? | 2% | 69| 0 w| a\r| apyv {PT? | 27| 369| 0 w| s\F| eplv {e? %] 279 | 369 0 %| e\r[ aphv 4?7 | 2% | s69| 0 w| a\F| apdv qe?°| 27| 369 0 %| a\r| apdv {e? T 2% | z60| 0 w| a\F

BLWH  [OV?7&RXQWV



-RE 1XPEHU 1bPH +H\IRUG 3DUN
6LWH 1XPEHU 16D®WH D 0 -XQFWLRQ $
&OLHGQGWWHU %UHWW
‘DWH

'HDWKH&ORXG\ 'U\
&RPPHQWWRQH

6LWH D [OV?-RE "HWDL



-RE 1XPEHU 1pPH +H\IRUG 3DUN
6LWH D 0 -XQFWLRQ $ 'DWH7KXUVGD\ 1RY
-RE 7\SH -XQFWLRQ &RXQW
&R RUGLQDWHp)V f 1 f BRVWFR|GH 2; 5' 7l|PHV

9LHZ

Al

9LHZ

U

\ 9LHZ

6LWH D [OV?6LWH 30



6LWH D 0 -XQFWLRQ $
JORZ 'LDJUDP

-RE 1XPEHU 1pPH +H\IRUG 3DU
&OLH@WWHU %UHWW
'DWH7KXUVGD\ 1RY

6HOHFW 3HULRG

6LWH D [OV?)ORZ 'LDJUD



6LWH D
&ODVVLILHG &RXQWV

0

-XQFWLRQ

$

ORYHPHQW $

ORYHPHQW %

ORYHPHQW &

ORYHPHQ

ORYH

7TLPHV

&DU

2*9

2*9

369

0

%

&\H

&D

uv

/

kg 24

9 2*b 369 0P

&

puv

/*99 2

369

0

%

&\F

&DU

369 0 % &\A

&D

uv

/

9 219 2*p 36

+RXUO\

7H

WDO

+RXUO\

7H

WDO

+RXUO\

7H

WDO

+RXUO\

7H

WDO

+RXUO\

7H

WDO

+RXUO\

7H

WDO

6LWH D [OV?&RXQWV



-RE 1XPEHU 1pPH +H\IRUG 3DUN
&OLHBWMWHU %UHWW
'DWH7KXUVGD\ 1RYHPEHU

ORYHPHQW ) ORYHPHQW * ORYHPHQW + ORYHPHQW ,

0% | &\F| &DYV /*9 2* 2*9 369 09 &\F &QUV *9 2F9 249 369 O0|% &I\FDL&L /*9 2*9| 2*9 | 369 0 %| &\F| &DUV /19 2*9 2* 36p 0 % &\

6LWH D [OV?&RXQWV
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%

6LWH /RFDWHRQS$ % 3URN 'UDZLQJ IR ubz
1R %\
6 XUYH\ 'D¥WKUVGD\ WK O0DUFK 3URMHEW |oDpPrw
6XUYH\ 7LPHYV 'UDZLQJ 1BEMWEBIHD\RXW DQG 2EVHUYHG ORYHPHQ




%

6LWH

6LWH
%
6LWH &
$ %
6LWH /REDWHRQWR 3URN 'UDZLQJ IR ubz
1R %\
6 XUYH\ 'D¥WNKUVGD\ WK O0DUFK 3URMHEW |2 DpPrw
6XUYH\ 7LPHYV 'UDZLQJ 1BEMWBIHD\RXW DQG 2EVHUYHG ORYHPHQ




0 -81&7,21
0$58&+
&/$66,),(' 7851,1* &

6,7 "$7¢(

12&$7,2 $ % '$< TKXUN

7,0 &$5 [/*9 2*9 2*9 369 0&/ 3&"/ 72 &$! /*9 2*9 2*9 36 0&/ 3& 72

+ 727

3 727

1'& 11
-FwW 0&& FOLHQW [OV[ 6LWH $(&20



0 -81&7,21
0$58&+
&/$66,),(' 7851,1* &

6,7 "$7¢(

12&$7,2 $ % '$< TKXUN

$ % $ 8
7,0 &$! /*9 2*9 2*9 36 0&/ 3& 72 &$! /*9 2*9 2*9 36 0&/ 3& 72

+ 727

3 727

1'& 11
-FwW 0&& FOLHQW [OV[ 6LWH $(&20



&/$66,),(' 7851,1* &

0

-81&7,21

0$5&+

6,7

12&$7,2

%

"$7(

'$< TKXUN

&$!

% $
/*9 2*9 2*9 36

0&

3&

72

&$!

%
2*9 2*9 36

0&

3&

72

+ 727

3 727

-FW

0&&

FOLHQW [OV[ 6LWH

1'& |
$(&20



0

-81&7,21

0$5&+

&/$66,),(' 7851,1* &

6,7

12&$7,2

%

"$7(

'$< TKXUN

&$!

% &
/*9 2*9 2*9 36

0&

3&

72

&$!

%
2*9 2*9

%
36

0&

3&

72

+ 727

3 727

-FW

0&&

FOLHQW [OV[ 6LWH

1'& |
$(&20



0 -81&7,21
0$58&+
&/$66,),(' 7851,1* &

6,7 "$7¢(

12&$7,2 $ % '$< TKXUN

& % & $
7,0 &$! /*9 2*9 2*9 36 0&/ 3& 72 &$! /*9 2*9 2*9 36 0&/ 3& 72

+ 727

3 727

1'& 11
-FwW 0&& FOLHQW [OV[ 6LWH $(&20



0 -81&7,21
0$58&+
&/$66,),(' 7851,1* &

6,7 "$7¢(

12&$7,2 $ % '$< TKXUN

& & &
7,0 &$! /*9 2*9 2*9 36 0&/ 3& 72 &$! /*9 2*9 2*9 36 0&/ 3& 72

+ 727

3 727

1'& 11
-FwW 0&& FOLHQW [OV[ 6LWH $(&20



&/$66,),(' 7851,1* &

0

-81&7,21

0$5&+

6,7

12&$7,2

%

"$7(

'$< TKXUN

&$!

&
/*9 2*9 2*9 36

0&

3&

72

&$!

2*9 2*9 36

0&

3&

72

+ 727

3 727

-FW

0&&

FOLHQW [OV[ 6LWH

1'& |
$(&20



0 -81&7,21
0$58&+
&/$66,),(' 7851,1* &

6,7 "$7¢(

12&$7,2 $ % '$< TKXUN

T % T
7,0 &$! /*9 2*9 2*9 36 0&/ 3& 72 &$! /*9 2*9 2*9 36 0&/ 3& 72

+ 727

3 727

1'& 11
-FwW 0&& FOLHQW [OV[ 6LWH $(&20



0 -81&7,21
0$58&+
&/$66,),(' 7851,1* &

6,7 "$7¢(

12&$7,2 $ % '$< TKXUN

72 $50 $ )520 $50 $
7,0 &$! /*9 2*9 2*9 36 0&/ 3& 72 &$! /*9 2*9 2*9 36 0&/ 3& 72

+ 727

3 727

1'& 11
-FwW 0&& FOLHQW [OV[ 6LWH $(&20



0

&/$66,),(' 7851,1* &

-81&7,21

0$5&+

6,7

12&$7,2

%

"$7(

'$< TKXUN

&$!

72 $50 %

/*9 2*9 2*9 36 0&

3&

72

&$!

)520 $50 %
2*9 2*9 36  0&

3&

72

+ 727

3 727

-FW

0&&

FOLHQW [OV[ 6LWH

1'& 11
$(&20



0 -81&7,21
0$58&+
&/$66,),(' 7851,1* &

6,7 "$7¢(

12&$7,2 $ % '$< TKXUN

72 $50 & )520 $50 &
7,0 &$! /*9 2*9 2*9 36 0&/ 3& 72 &$! /*9 2*9 2*9 36 0&/ 3& 72

+ 727

3 727

1'& 11
-FwW 0&& FOLHQW [OV[ 6LWH $(&20



0 -81&7,21
0$58&+
&/$66,),(' 7851,1* &

6,7 "$7¢(

12&$7,2 $ % '$< TKXUN

72 $50 ' )520 $50 '
7,0 &$! /*9 2*9 2*9 36 0&/ 3& 72 &$! /*9 2*9 2*9 36 0&/ 3& 72

+ 727

3 727

1'& 11
-FwW 0&& FOLHQW [OV[ 6LWH $(&20



0 -81&7,21
0$5&+
&/$66,),(' 7851,1* &

6,7 "$7¢(

12&$7,2 $ 0 '$< TKXUN

$ WR &
7,0( &$5 /[*9 2*9 2*9 369 0&/ 3& 737

+ 727
3 727

1'& 11
0&& FOLHQW [OV[ 6LWH $(&20



0 -81&7,21
085&+
&/$66,)351,1* &

6,7 "$7¢(

12&$7,2 $ 0 '$< TKXUN

$ WR % EDQQHG PRYHPHQW
7,0¢( &$5 /[*9 2*9 2*9 369 0&/ 3& 747

+ 727
3 727

1'& 11
0&& FOLHQW [OV[ 6LWH $(&20



0 -81&7,21
0$5&+
&/$66,),(' 7851,1* &

6,7 "$7¢(

12&$7,2 $ 0 '$< TKXUN

$ WR $ EDQQHG PRYHPHQW
7,0¢( &$5 /[*9 2*9 2*9 369 0&/ 3& 747

+ 727
3 727

1'& 11
0&& FOLHQW [OV[ 6LWH $(&20



0 -81&7,21
0$5&+
&/$66,),(' 7851,1* &

6,7 "$7¢(

12&$7,2 $ 0 '$< TKXUN

% WR $
7,0( &$5 /[*9 2*9 2*9 369 0&/ 3& 737

+ 727
3 727

1'& 11
0&& FOLHQW [OV[ 6LWH $(&20



0 -81&7,21
0$5&+
&/$66,),(' 7851,1* &

6,7 "$7¢(

12&$7,2 $ 0 '$< TKXUN

% WR &
7,0( &$5 /[*9 2*9 2*9 369 0&/ 3& 737

+ 727
3 727

1'& 11
0&& FOLHQW [OV[ 6LWH $(&20



0 -81&7,21
0$5&+
&/$66,),(' 7851,1* &

6,7 "$7¢(

12&$7,2 $ 0 '$< TKXUN

% WR % EDQQHG PRYHPHQW
7,0( &$5 /*9 2*9 2+%9 369 0&/ 3& 747

+ 727
3 727

1'& 11
0&& FOLHQW [OV[ 6LWH $(&20



0 -81&7,21
0$5&+
&/$66,),(' 7851,1* &

6,7 "$7¢(

12&$7,2 $ 0 '$< TKXUN

& WR % EDQQHG PRYHPHQW
7,0( &$5 /*9 2*9 2+%9 369 0&/ 3& 747

+ 727
3 727

1'& 11
0&& FOLHQW [OV[ 6LWH $(&20



0 -81&7,21
0$5&+
&/$66,),(' 7851,1* &

6,7 "$7¢(

12&$7,2 $ 0 '$< TKXUN

& WR $
7,0( &$5 /[*9 2*9 2*9 369 0&/ 3& 737

+ 727
3 727

1'& 11
0&& FOLHQW [OV[ 6LWH $(&20



0 -81&7,21
0$5&+
&/$66,),(' 7851,1* &

6,7 "$7¢(

12&$7,2 $ 0 '$< TKXUN

& WR &
7,0( &$5 /[*9 2*9 2*9 369 0&/ 3& 737

+ 727
3 727

1'& 11
0&& FOLHQW [OV[ 6LWH $(&20



0 -81&7,21
0$5&+
&/$66,),(' 7851,1* &

6,7 "$7¢(

12&$7,2 $ 0 '$< TKXUN

72 $50 $
7,0( &$5 /[*9 2*9 2*9 369 0&/ 3& 737

+ 727
3 727

1'& 11
0&& FOLHQW [OV[ 6LWH $(&20



0 -81&7,21
0$5&+
&/$66,),(' 7851,1* &

6,7 "$7¢(

12&$7,2 $ 0 '$< TKXUN

)520 $50 $
7.0( &3$5 1*9 2*9 2*9 369 0&/ 3& 747

+ 727
3 727

1'& 11
0&& FOLHQW [OV[ 6LWH $(&20



0 -81&7,21
0$5&+
&/$66,),(' 7851,1* &

6,7 "$7¢(

12&$7,2 $ 0 '$< TKXUN

72 $50 %
7,0( &$5 /[*9 2*9 2*9 369 0&/ 3& 737

+ 727
3 727

1'& 11
0&& FOLHQW [OV[ 6LWH $(&20



0 -81&7,21
0$5&+
&/$66,),(' 7851,1* &

6,7 "$7¢(

12&$7,2 $ 0 '$< TKXUN

Y520 $50 %
7.,0( &3$5 /*9 2%9 2*9 369 0&/ 3& 747

+ 727
3 727

1'& 11
0&& FOLHQW [OV[ 6LWH $(&20



0 -81&7,21
0$5&+
&/$66,),(' 7851,1* &

6,7 "$7¢(

12&$7,2 $ 0 '$< TKXUN

72 $50 &
7,0( &$5 /[*9 2*9 2*9 369 0&/ 3& 737

+ 727
3 727

1'& 11
0&& FOLHQW [OV[ 6LWH $(&20



0 -81&7,21
0$5&+
&/$66,),(' 7851,1* &

6,7 "$7¢(

12&$7,2 $ 0 '$< TKXUN

)520 $50 &
7.,0( &3$5 /*9 2%9 2*9 369 0&/ 3& 747

+ 727
3 727

1'& 11
0&& FOLHQW [OV[ 6LWH $(&20
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$0 3HDN
2EVHUYHG ORGHODHG *(+ 7TRWDO 9HK
9DOLGDPWH"
&DU 7R WD O &DU 7RWDO &DU 7RWDO L1 L1 !
<HV <HV
30 3HDN
2EVHUYHG ORGHOOHG *(+ 7TRWDO 9HK
9DOLGIDWH"
&DU 7R WD O &DU 7RWDO &DU 7RWDO "L11 L1 !
<HV <HWV

$ )ORZ 9DOLGDWLRQ 1RUWKERXQG

$0 3HDN
2EVHUYHG ORGHODHG w(( 7TRWDO 9HK
9DOLGIDWH"
&DU 7R WD O &DU 7RWDO &DU 7RWDO "L11 L1 !
<HV <HW
30 3HDN
2EVHUYHG ORGHOOQOHG *(+ 7TRWDO 9HK
9DOLGDPWH"
&DU 7R WD O & DU 7RWDO &DU 7RWDO L1 L1 !
<HV <HV\

$ )ORZ 9DOLGDWLRQ 6RXWKERXQG

1RWH 2EVHUYHG GDWD IURP 0&& DW %D\QDUGV *WHHNHQRXQ CDERKW ERXWDWBIBURYLGHG E\ $HFRP



$0 3HDN

2EVHUYHG ORGHOODOHG *(+ 7TRWDO 9HK
ODOLGDWH"
&DU 7R W|D O &DU 7TRWDO &DU 7TRWDO "L11I "LII !
<HV <HYV,
30 3HDN
2EVHUYHG ORGHODOHG *(+ 7TRWDO 9HK
9DOLGDWH"
&DU 7RW|D O &DU 7RWDO &DU 7RWDO LI "L !
<HV <HWV
$ JORZ 9DOLGDWLRQ 1RUWKERXQG
$0 3HDN
2EVHUYHG ORGHODOHG *(+ 7TRWDO 9HK
9DOLGDWH"
&DU 7RW|D O &DU 7RWDO &DU 7RWDO LI "L !
<HV <HWV
30 3HDN
2EVHUYHG ORGHODHG *(+ 7TRWDO 9HK
ODOLGDWH"
&DU 7R W|D O &DU 7TRWDO &DU 7TRWDO "L1I "LII !
<HV <HV
$ JORZ 9DOLGDWLRQ 6RXWKERXQG

1RWH 2EVHUYHG GDWD IURP 0&& DW O

“XQFWLRIMUFK &R X Q ¥YGX QG BWDWNRYQ GG E\ $HFRP
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A43 WebTRIS Data Site Location Plans




A43 WebTRIS Data Site Location Plans




A43 WebTRIS Data Site Location Plans




A43 WebTRIS Data Site Location Plans




:HE75,6 'DWD 6LWH 1XPEHU $ 1RUWKERXQG

Z %}ES § 1w iTw iTw W 1w 1w 1w 1w iTw iTw iTw iTw 1w 1w Tw

t 1i % E 1iif o f of i (Ko} i 0 id io 10 (N io 10 ) 10 di
dZp i1 % E TiiAd io6 if io io [Ks) i i i i i 10 id id [ T
&E] ii % E& Tiifi 6 70 [K¢] [s) Th i (o) i6 if 16 io i io i 76
NE 10 % E TiiAd 10 i io io i in if i io io i io 0 0 if
Auv il % E TifA 1T id i id in in i i o] 0 il o} o} o} iT
D}v i0 % @& 1iif in i i 70 o] i io io io io i i 11 i o]

dp 16 % E Tiin i ai [K¢) 10 io i 1 i6 if io io i i io T

t 10 % & Tiif of o oi o) of oi T [is) i i () 0 [ o1 o1
dZp i6 % E Tiif 00 00 i ot of i [)¢] 6 ot ] ol ol 00 00 fi o
&E] i1 % €& TiiA 6i i i [s) 00 of [ oi 70 o1 il Ti ol 0 00
NS i % E TifA of 00 00 ot di (e} ai 70 i oi i i1 [} T i
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B4100 Trafficmaster Journey Time Data (Northbound)




B4100 Trafficmaster Journey Time Data (Southbound)




Tt

TETRA TECH

APPENDIX S: B4100 JOURNEY TIME VALIDATION CALCULATIONS

tetratecheurope.com

52



'LVWDQFH P $YHUDJH 7LPH V

7LPH 3HWLHRFRON LR

~N 0D

UDIILFPOVWHU 6DWXUQ 2EVHU|FHG ORIGHOOHG $EV'LII "LVI ODOW&DOWH" 'LWKLQ

6RXWKERXQG <HV <HV <HV
$0 3HDN +RXY

I1RUWKERXQG

<[HV <HV <HV

6RXWKERXQG qHV <HV <HV
30 3HDN +RXb

LAY AVNA Y4

I1RUWKERXQG

<HV <HV <HV

% -RXUQH\ 7LPH 9DOLGDWLRQ



-RXUQH\ 7LPH 9DOLGDWLRQ $0 3HDN

oiii Al

%

oiil

1RUWKER.

o0iii

iiii
]0 \ ~Ue

¢

—o— K « EA—e— D} o0o0



-RXUQH\ 7LPH 9DOLGDWLRQ $0 3HDN

oiii Al

%

oiil

6RXWKER?

o0iii

i
]o \V ~Ue

(V514

—e— K « EA—e— D} o0o0



-RXUQH\ 7LPH 9DOLGDWLRQ 30 3HDN

oiii Al

%

oiil

I1RUWKER

o0iii

iiii
]0 \ ~Ue

¢

—— K « EA—e—D} o0o0



-RXUQH\ 7LPH 9DOLGDWLRQ 30 3HDN

oiii Al

%

oiil

6RXWKER]

o0iii

i
]o \V ~Ue

(V514

—e— K « EA—e— D} o0o0



Tt

TETRA TECH

APPENDIX T: ADDITIONAL B4100 FLOW VALIDATION (AECOM)

tetratecheurope.com

53



$0 3HDN

2EVHUYHG ORGHOOQOHG *(+ 7TRWDO 9HK
9DOLGOWH™
&DU 7TRWP O & DU 7RWDO &DU 7RWDO "LII "LII !
<HV <HV
30 3HDN
2EVHUYHG ORGHOO[HG *(+ 7TRWDO 9HK
opoLGOWH"
&DU 7TRWPO & DU 7TRWDO & DU 7TRWDO ‘LI "LII

<HV

<HV

% JORZ 9DOLGDWLRQ 1RUWKERXQG

$0 3HDN
2EVHUYHG ORGHOOHG *(+ 7TRWDO 9HK
opoLGOWH"
&DU 7TRWPO & DU 7TRWDO & DU 7TRWDO ‘L1 ‘LI !
1R <HV
30 3HDN
2EVHUYH@BRGHOOHG *(+ 7TRWDO 9HK
9DOLGOWH™
&DU 7TRWP O & DU 7TRWDO &DU 7RWDO "LII "LII !
<HV <HV

% JORZ 9DOLGDWLRQ 6RXWKERXQG

1RWH 2EVHUYHG GDWD IURP 0&& DW %D\QDUGV *WHHNHQRXQ CDERKW ERXWDWHBIBURYLGHG E\ $HFRP



Tt

TETRA TECH

APPENDIX U: B4100 ALTERNATIVE DATASETS (OCC ATC)

tetratecheurope.com

54



&OLHQW
3URMHFW
-RE 1XPEHU
6WDUW 'DWH
6LWH 1R
5RDG
/RFDWLRQ
'"LUHFWLRQV

2[IRUGVKLUH &RXQW\ &RXQFLO
%LFHVWHU $7& 5HSRUW

/21
-XQ
N % 5RDG IURP $\QKR
1IRUWKERXQG 6RXWKERXQG




-RE 1XP
&OLI
3URM
/IRFDW
6LWH
5RLC
6WDUW
'LUHEW

/121
2[IRUGVKLUH &RXQW\ &RXQFLO
%LFHVWHU $7& 5HSRUW

N %
_XQ

IRUWKERXQG

5RDG IURP $\QKR

6RXWKERXQG

%LFHVWHU

6LWH

L OQFLGHOWY 2EVHUYDWLRQV

6LWH :NDWD ORVV ORQ WK -XQ
-XQ DQG 6XQ WK -XQ SDWFKHG ZL
XQWLO 7XHV WK -XO DQG 6XQ UG
6LWH :NOLVVLQJ GDWD ORQ WK -XQ D
XQWLO 6XQ WK -XQ 'DWD ORVV 7XHV
SDWFKHG ZLWK 7XHV WK -XQ GDWD ORQ WK
WK -XQ SDWFKHG ZLWK ORQ WK -XO D
6XQ UG -XO GDWD
6LWH :NDWD ORVV :HG QG -XQ XQWLO 7

SDWFKHG ZLWK 7KXUV WK -XO

&RQWDFW %KDYHVK $PLQ

7TUDFVLV SOF

8QLW 6SHFWUXP +RXVH
*RUGRQ +RXVH 5RDG

IRQGRQ

1: /3

7HO

$7& SHSRUW

XQWLO 7XHV WK

WK ORQ WK -XO

5 -X0 GDWD
QG :HG WK -XQ

VW -XQ
-XQ DQG :HG WK -XQ XQWLO 6XQ
QG :HG WK -XQ XQWLO
KXUV UG -XQ



-RE 1XPEHU /121

&OLHQW 2[IRUGVKLUH &RXQW\ &RXQFLO
3URMHFW %LFHVWHU $7& 5HSRUW
/IRFDWLRQ

6LWH 1R

5RDG N % 5RDG IURP $\QKR
6WDUW 'DWH -XQ

'LUHFWLRQ 1RUWKERXQG 6RXWKERXQG

9HKLFOH &0ODVV 6XPPO

ZJK\\JFOH 3 &\FOH
DUV

1*9
2¢9 369 9HKLFOH &0ODVV &KDUW
219 N % SRDG IURP $\QKR
oI U}IRU‘X\/:KERXQE‘; oI S eRxwgdihi_)&QG m&I(RP:%QHG 8 it
oL 5 |85 =2 z (L] 5 |e5 |~ z (|22] 5 |eo|»2 E
2% S |aa || 2| = |s2]| 8 alo”| 2l |z®]| 3 |an|a”| |«
61l
o1l
81l
il
L D-Co
- . . A . Ag §
W= C o E >'s|Whs /o K'silW~s i £o
[m71usz yhv 60 8638 ioi 016 i
[mE}ESZ fuv 16 0166 3i6 8i 6

PO




-RE 1XPEHU 121
&OLHQW 2[IRUGVKLUH &RXQW\ &RXQFLO
BURMHFW %LFHVWHU $7& 5HSRUW
/IRFDWLRQ
6LWH 1R
5RDG N % 5RDG IURP $\QKR
6WDUW 'DWH -XQ
'LUHFWLRQ 1RUWKERXQG 6RXWKERXQG
\FOH 3 &\FOH
9HKLFOH &oDVV 6xPPOLY
1*9
2¢9 369 9HKLFOH &0ODVV &KDUW
219 N % SRDG IURP $\QKR
1RUWKERX 6R X WK B[R %XQ G &RPELQHG it
22 on KERXeE Nz oz o SIS L
Lt 2 |80 7= z (et 2 |80~ 2 (|| 2 [0~ 2
Lol 2 [22]7%| o | 2 |55 ] 2 [°2]7%| o | 2 ||b5] 2 |°2("%| - | 2
EJ 3 |0 | & ~ 3 & |o® |2 & ~ L g |o® |2 & ~
o@ £ |ae o® L |ae o® L |&®
oiii
oiii
a1l
i
e | B
- [} . . A - Ae t
W= C o E >'s|Whs /o K'silW~s i £o
[m 7 usz yhv 8i 3016 56 0i 6 i
[mE}ESZ fuv 55 0086 ait i6 i




Tt

TETRA TECH

APPENDIX V: ADDITIONAL B4100 FLOW VALIDATION (OCC DATA)

tetratecheurope.com

55



$0 3HDN

2EVHUYHG ORGHOOHG *(|+ 7TRWDO 9HK
9DOLGH
&DU 7TRWPO R DU 7RWDO &DU 7R\WDO "L11 "L
1R 1R
30 3HDN
2EVHUYHG ORGHOOHG *(+ 7TRWDO 9HK
9DOLGHO
& DU 7TRWPO R DU 7RWDO &DU 7R\WDO "L11 "L11
<HV <HV
% JORZ 9DOLGDWLRQ 1RUWKERXQG
$0 3HDN
2EVHUYHG ORGHOOHG *(|+ 7TRWDO 9HK
9DOLGHO
&DU 7TRWPO R DU 7RWDO &DU 7R\WDO "L11 L1
<HV <HV
30 3HDN
2EVHUYHG ORGHOOHG * (|+ 7TRWDO 9HK
9DOLGQWH"
&DU 7TRWPO R DU 7RWDO &DU 7R\WDO "L11 "L11
<HV <HV
%

JORZ 9DOLGDWLRQ 6RXWKERXQG

1RWH 2EVHUYHG GDWD IURP $7& RQ %

&RXQW X GO WDWIUNHQ GG XQR&& DQ



Tt

TETRA TECH

APPENDIX W: M40 LMVR JOURNEY TIME VALIDATION DATA

tetratecheurope.com

56



‘@

20
=0 o

<O

“@

°0

°0

RO o
‘@

z0

~0

E..

°0




" #$ # % %
& $ #1" #1 % %
' " $(( )"l ) % % %
$ "( )'$
) 3 ( ’ ) % % %
& " # % % %
. > 11 % %
) # # % % %
)+ & $ $( )38 # % % %
+) $ $( )$ )( % % %
*) $# $$ n ) % % %
)* $# $Hh " % % %
) $$ $! )" )i % % %
)+ $! $! )"l ) % % %
&),-). % |& #" Y#] ) % %
)& -). %/ $! $! % %
&,01/ |& $ ( Y#] ) % %
)&-01 / " #1 )$8 % % %
&, ( (O ) % % %
&)* “( ) ) % %
567 -

#" $ ) )i % %
& # #1 )| ) % %
' " " )" ) % % %
$( $#$ ) )! % %
2 3 "t ! ) )! % % %
& $ $ % % %
4 * ! ) )i % % %
)* $ ( ! % % %
)+ & "$ (" )$ )t % % %
9 " $(" B % % %
%) $" $ )! % % %
)* $ $ ) ) % % %
+) $$ $ )" # % % %
)+ $$ $# )"( ) % % %
&),-). % |& I( $ )$| ! % %
)& - ). %l I ( )" )! % % %

8,01/ |& ! " ) | )
)&-01 | # )$ ) % % %
)& $ )$ )t % % %
&)* ! ¥ s % %




567 -/

#" # ! # % %
& ( #(| ) )! % %
' " Y| )% % %
# | )#(| )

2 3 ! (| ) % %
& $$ ( ) )! % %
4 * " # ) ) % % %
) # ( ! % % %
)+ & " $( y#|l ) % % %
+) ! $(( )! ) % % %
%) $#! $" ) ( )$ % % %
)* $ $ )! )$ % % %
) $# $! y#| % % %
)+ $( $" )$ ) % % %
&),-). % |& ! ! )! ) % % %

)& - ). %l ! $! (
&,01/ |& " " )¢ ) % %
)&-01 / ! ! ) ) % % %
& # )" ) % % %
&)* ! ! IBE % %




8¢ 9
P #$ #9|  #E &3 # #$| #9
% ( &t | #+| ) #t| & | #+
$ - . + # %4 %& %9 %P %*
) L - /! $ $$| $%4 ) $) | $& | )%
+ -$% ( - ## &%| &HY #% &+HP # #1)
89 9
-$% ( -
P - /! $H# ** % %9 %) %%U %4
% +%8& $) | $#)| $&H $)&| ) P&
$ . & + V&H| +%| +%| ) [ )+ +
) E # +) | &%| &&| +9 # | &
+ * o+ &S| #U| #&| &H| *+ | #*
89 9
$$
o ' 1 & %l ) ) + $ &
% 0 3 - "4 %+ * * + * + & +
$0 I $ ) * %% %3 % % %*S| %%
) e 5 #H&+ Yo | $**| )%| $#Y +% )+
89 9
P 5
0 ' ! % )% %| *# * # +
% 0 3 - g $8)) $#| | wy &3] U *#
$0 1 )+*% )+&| w&| %r| %) )$ | w#
) $ $ #o%o#t &$| )% )$*| $HY & & )#
89 9
1 2
0 '3 I 6, *& #E| &9 #Y &H
%0 ! $* & | ) $| s ) $
$0 (7 #* 1 oxon] s | | &Y +
) P - % # + +%| + %S| %
+0 ' $$ %+Y %*|  %*| %&| %*| $#)| 9)
& - +0%* Nl Y | )t Y&| +&[ +
89 9
0o - &)* ++ O + | w| & w
% K $ +* %) % | *&| &#| w)| #+
$0 " (7 $) # $ | $% %)y ws| $ | )
)0 ! ) $+ )| $* | $%| $ )$ | %
+0 3 E )$& 3$ | )% | $&4 $) | [ $&¢
&1 2 +$ )+ ) | s [ +sd )+
89 9
1 2
0 ' A , &%¢ #| # *x #+ %
% - I % +* &$| #+| +| # | &+
$0 ' - I $%) $ *# s#| & s | | )| #
)0 $3$ ! )) %4 % | % [ % | %
+0 I 0 +)$ 0wt $$ | w#| $*| $+| $)+
&0 52" #3$) Y& | ) Y%]| ) * | )% )%é
#0 $ *)*%% + % + + % )+ ++| ++
*0 3 I 6, - *)*0% &&| +Y| &) +&| &+Y &#




89 9
1 2
0 '3 ! "4 $r=*
%0 I $% $* #$ *) #9 * #&
$0 52" 2 &) | & | | +] &
)0 ! $) % * Y%| # $*| &$| +
+0 $$ I $%) Y w#| %) %) %] %) %+
&0 - +& & $B)| $& $&| $% $*| $)
H# ! I &#$ y# ) | s#| s [ )
*0 /! 1 2
* H#& +$| ++[)&%| )&$| )&l +
1 2 ) &#| &#| H$| ++| +#| +<
89 9
4
- 0" #&S # )| #&| 9| # | 9
0 |-$% #* + +) )2
$% 9 4" +$& % )%| %o )%| %4 )%
3 |$% 9 4" %& ¢ Y# | $+4 )% $+9| ) $+¢
$*) $* )$ | $*+| )%y $Y ) %| $)
89 9
.8
3 [$% 9 4 )$ % % %
$% 9 4" + & %9 $ %| $ # $3
0 [-$% %%¢ # | # | & # | +& #»
- 0" ) & %) %S| %s| %3] %$| %)
4 " )#% B | )| )%)| Y )) [
89 9
0 [$%
$% 9 4" +) $Hf % S w| $H B
( [$% -$% "0 &t % | %4 *&| %) % | %+
-$% /! )$ SHs| B+4| $+9| B+ | | $+9
89 9
-$% /!
( [-$% -$% "0 +% ] & O] =] ] =3
$% 9 4" ## $% | S $$| P& P& $+
0 [-$% %%+ $#)| $#A| B+ | B)+| B&1| $)+
89 9
LN
3 [$% 9 a4 #& %! %! %)
¢ (%Y -% &t | | $| %
9 [$% )*& %ul % | %uUl % | %uUl %)
c %% 1 %+ $ | % | $ul wn| $%| %=
$% /1 $ % $B8| $ $$8| S SHl $
89 9
-$% /!
I EEE )% #| | #| w| #| +
9 |$% : #)& ) + * & *
¢ [$7%) -$% % ) $ S| | & %
3 [$% 9 4" %$& $%| %#| $+| %&| $%| %w#
$%) Yott*- $) | $ | $88 $#| 9| $%




I "4 89 9
$(0!
$(* 9% $)+ & | H&| $$| %B| $ %*)
5 |-$% -$% 2 ) +& & &) )* | $1)| ) ))
I "# 8¢ 9
5 [<$% -$% 2
;|8 (r %S #$ %[ +&| $ % | $+| ¥
! $)&) $$*| SH| S| 9 | )) | #
$(0! ) & $&| )% | ) )* 1) | +$
$ # 89 9
$(0!
" ) % % # % #
-$% 0 % * +] o | )%
< |-$% $*$ &#| $B| #%U| % #+| %
( |-$% -$% $&E& %P #) | % & | %4 +%
¢ [$7%) -$% +* $$| %+| $ %% $&| %%
/I |-$% 5 &$ + $&H $ $)+| %#| $+§| %~
5 [-$% -$% 2 8&*&) +88 )+ +&] )| +%| )%
$ # 89 9
5 [<$% -$% 2
/I |-$% 5 #& & %* & %*| ++| $
¢ $*) -$% + % * & Ul %] ¥
( [$% -$% $ $& %ol *%| %) * | wi %
< [-$% )$+ $+*[ %) $B)| % $B§ 9$)
-$% 0 +&& N+ | B&Y )%H| $& | )% $*+
’ ) +&| ) )l )#E| )& )
$(0! *$ +%| | +#| )& +)| +
89 9
0 [-$%
- 0" ## &é +* &+ +H &4 +#
< |-$% #t) $*| w&| $#| we&| $#| w&
-$% 0 % Y+ B | )E| 8| )| %
'- )'%) ] s~ [ )e)] s+ e | )+
$ (0! +$*$ LN+ [ NS +#] )&E
89 9
$(0!
" ) % %l #| | #
5% 0 % T+ 1 9] s
< [-$% %)& &#| $H#| #%| 4| #+| %+
- 0" $& & Y# | $&Y )% | $+ | )% $+
0 [-$% ) ++ ++| )% + ) |+ ) +




J

/4

t i




t 1










Tt

APPENDIX X: M40 LMVR FLOW VALIDATION DATA

tetratecheurope.com

57

TETRA TECH



P

PRRPRPRPPRRBERPR ..

MNRONNNg® e P
N
I3

@

VETITYST T P9
VTITST T O

"L §T=1T7 !
1 §7=/7: !
v T
"7y T
"#o9 0*
9; 0*
1 $7=/7:1
# 18$7=/7:1
# ;*$*6 =+*00 7')*$ 7:07'$0 *
# ;*$*6 =+*00 7')*$ 7:07'$0 *
#!
#

0*<
'0*<

! TITP$* T
71T P87

$
)
)
$
$
)
)
)
)
'$
'$
$ 3
'$
'$
$ 8
'$
s 3
'$
s 3
s 8
'$
$ 3
'$
s 8
! $
'$
1
1 $
1
1 6
1 $ 6
1 $ 6%
$
)
$
$
)
$
)
$
)
$
$
)
)
$
$
)
$
)
)
)
)
$
)
)
$
$
$

& (1
| "
#
| # N
# "
# !
! " #it
#
1# 1 1 !
! I#
# # ! # #
" #
## " ! ! #
! "# " # "
1 " 1 1%
# ! " !
" # ! #
I " ] 1
1" " "t !
#
# ! #" !
! #" !
# " # #"
!
! "
! # !
oo " !
! # " !
n "
# n
" !
1 P
"
6%
o
" !
#
| N
# !
| N
"#
#" #
#
# N
o
#
1
!
1# "
#
" "
" n #!
" #
#l
#
!
! 23
! !
#
" " # !
# #" #
#" !
! ! #
" !
" # ## #
#
1
!
# "
n
" !
## ! !
" #
# #
!
# ! #
# !
# #
# # "
" #
4# "
!
#
" !
# !

g
# n
#
" "
!
# "y
!
!
| !
f g
o "
#
1# 1
!
!
#
!
!
"
#
!
1}
!

#

% _$ $$
& (! [ & (! [ Lt #
[ | \ I \ I I [ ] I I I
8.22 5.98 4.26 -116 -21% 52 No mn ! ! ! ! 6.14 | 069|466 | -79 | -21% | 4.3 Yes " # " ! " 6.70 4.53 0.12 -137 -20% 5.4 No
1.30 SIS0} 6.33 74 11% 2.8 Yes #" # ! a) 445 | 563 | 3.65| 68 25% 3.8 Yes ! # ! # 2.03 8.11 4.98 57 11% 2.4 Yes
0.30 1.10 3.30 14 18% 15 Yes ! ! ! " " 1.94 1047 (133 -34 -8% 17 Yes " " 3.42 1.43 0.88 -85 16% 3.8 Yes
1.43 1.30 4.70 -7 -3% 0.4 Yes " 222 | 0.70 | 2.88 | -45 -9% 2.0 Yes ! ! 273 0.20 1.03 -46 -15% 2.7 Yes
1.68 0.00 0.00 6 39% 1.4 Yes 071 [1.90]|000| -1 -5% 0.2 Yes " # 3.45 0.86 1.50 19 68% 3.2 Yes
1.20 2.74 2.96 32 11% 1.8 Yes # ! # 201 [ 234)|141| -25 -9% 15 Yes a) ! 2.24 3.32 0.00 -29 -9% 16 Yes
1.87 12.64 0.08 41 5% 1.4 Yes [ A ! ! 328 [ 6.30| 289 | -25 -6% 13 Yes " # "™ " " " 4.05 9.20 0.66 -51 -8% 2.0 Yes
2.60 9.35 0.70 -8 -2% 0.4 Yes # ! ! " 3.76 (538|197 | -39 | -10% | 2.0 Yes # # 2.96 10.00 1.99 -33 -4% 11 Yes
1.40 3.40 0.84 -8 -2% 0.4 Yes ! "# ! " 222 | 646|387 | 12 3% 0.6 Yes ! # # "l 3.07 2.55 0.98 81 14% 3.3 Yes
3.60 0.80 1.28 -68 -17% 3.6 Yes # ! ! # 220 | 428|438 | 85 20% 3.9 Yes 1## '# 4.48 0.03 0.02 -98 -20% 4.6 Yes
1.98 10.08 2.63 193 17% 55 No ! # [ # 255 [ 391|372 9 1% 0.3 Yes n " "l # 231 | 13.21 3.31 197 13% 4.8 Yes
6.97 7.36 2.26 -127 -11% 3.9 Yes ! ! " 1 # " 5.65 | 0.36 | 479 | -98 | -14% | 3.8 Yes # ! 5.42 5.45 3.97 -109 -10% 3.4 Yes
6.70 4.95 4.81 -111 -12% 3.7 Yes " ! # # # " 6.38 | 0.70 | 579 | -121 | -16% | 4.6 No # ! " # 5.27 7.16 1.45 -101 -9% 3.1 Yes
5.41 6.53 3.90 -59 -1% 2.1 Yes # " # " "#l 448 | 2.83 | 7.35 | -24 -3% 0.9 Yes ! # # ! # 5.02 [SN79] 4.22 -94 -9% 29 Yes
7.53 4.18 2.66 -164 -16% 5.3 No # ! # 5.85 | 3.02|6.02| -76 -9% 2.7 Yes ! # 3.96 9.56 3.52 -24 2% 0.8 Yes
2.32 3.79 0.11 -32 -1% 15 Yes # ! ! 271 | 254 1.90 | -28 | -10% 17 Yes N [ [ 5.66 5.04 0.00 -80 -20% 4.2 Yes
3.09 2.80 2.00 -39 -13% 2.3 Yes ! " ! "l 308 [148|125| 43 | -14% | 2.6 Yes ! # # 1% " 216 3.65 2.29 62 11% 2.6 Yes
0.05 2.26 1.82 24 6% 1.2 Yes ! # " n 159 |1.22[024| -36 | -10% 1.9 Yes ! # # " # # 1.72 4.29 2.18 -4 -1% 0.2 Yes
4.80 1.28 5.33 -67 -11% 2.8 Yes ! ! ! n 53 1.10 | 124 | 2.36 | -20 -5% 1.0 Yes ! ! 1.67 4.25 1.09 59 13% 2.7 Yes
191 377 14% 7ol Yes # ! # 3.39 | 148 6% 3.0 Yes # ! ! ! 3.11 256 9% 4.6 Yes
0.21 393 15% 7.4 No " " # 1.60 | 151 7% 3.1 Yes ! ! ! ! 1.81 263 9% 4.7 Yes
3.10 -98 -4% 2.0 Yes ! ! ! # ! 0.19 [ -114 | -5% 24 Yes # ! # ! 0.17 132 4% 2.4 Yes
1.34 11 0% 0.2 Yes " [ ! ! ! 1.56 | -31 -1% 0.6 Yes e # ! 1.57 34 1% 0.6 Yes
0.01 -7 0% 0.2 Yes [ ! ! ! ! 0.27 | -50 -2% 1.0 Yes # # ! 0.01 10 0% 0.2 Yes
0.74 -62 -2% 1.0 Yes " " 012| -8 0% 0.2 Yes # | #" 0.18 -41 2% 0.8 Yes
0.21 14 1% 0.3 Yes ! ! ! 0.12 | -40 -2% 0.9 Yes HH [N # 0.02 13 0% 0.2 Yes
0.86 -35 -1% 0.6 Yes " "# 008| -2 0% 0.0 Yes #oom ™ # " 0.36 -10 0% 0.2 Yes
0.05 -19 -1% 0.4 Yes ! # 0.58 | 23 1% 0.5 Yes t#1" # ! ! ! 0.25 -67 -2% 12 Yes
0.52 65 2% 12 Yes ! # ! " 1.01| 18 1% 0.4 Yes # 1" " 1.00 27 1% 0.5 Yes
0.51 69 3% 1.3 Yes '# " ! 0.62 | 18 1% 0.4 Yes # #" 0.59 53 2% 1.0 Yes
0.56 -69 -2% 13 Yes # ! # " 233| -2 0% 0.0 Yes [ ## ! "# 1.09 -122 -3% 2.0 Yes
2.44 130 4% 2.2 Yes ! # ## " # 235 | -15 -1% 0.3 Yes " ! n n 1.18 57 2% 1.0 Yes
221 -46 -3% 12 Yes # ! 1% # 514 | 131 | 12% | 39 Yes # ! " 4.83 -28 -1% 0.7 Yes
0.05 101 6% 25 Yes # ! n " 0.15| 97 9% 29 Yes ! ! # 2.88 52 4% 13 Yes
2.02 -126 -3% 1.9 Yes ! " " 1.97 | -57 2% 1.0 Yes ! R ! 1.32 44 1% 0.7 Yes
0.99 -63 -2% 11 Yes # " ! #! " 0.44 | -22 -1% 0.4 Yes #' (3 " " " 1.23 -99 2% 1.4 Yes
0.00 -25 -12% 1.8 Yes rn " ! N 1.49 -36 -11% 2.0 Yes
1.62 -44 -11% 2.3 Yes " ! 1.40 -16 % 11 Yes
3.19 -88 -11% 3.2 Yes " " ! # 0.42 -81 -10% 3.0 Yes
5.09 -122 -16% 4.6 No # #" 118 -64 -8% 23 Yes
5.43 -72 -12% 3.0 Yes ! ! ! 0.12 -39 % 17 Yes
2.76 -20 -4% 0.9 Yes # # #" 0.32 -76 -12% 3.1 Yes
-21 -4% 0.9 Yes ! n # 13 3% 0.6 Yes " " " 95 11% 3.1 Yes
151 6% 4.8 No n ! " ! 7 2% 0.3 Yes # ! # ! -43 -1% 18 Yes
-16 -5% 0.9 Yes # # #" ! 35 18% | 24 Yes ! " -20 -6% 11 Yes
22 8% 1.3 Yes ! # 7 3% 0.5 Yes " ! ! -4 -1% 0.2 Yes
173 21% 5.7 No # # " -19 2% 0.6 Yes ! "# -47 -3% 12 Yes
285 23% 7.7 No #l ! -115 | -10% | 3.5 Yes # " -49 -4% 15 Yes
-15 7% 11 Yes -13 % 1.0 Yes " nl ! # -22 -5% 11 Yes
-36 -8% 1.8 Yes # ! ! # -10 -6% 0.8 Yes "l -21 -8% 13 Yes
-17 -6% 11 Yes " # -17 -9% 12 Yes V# " ! -78 -25% 4.7 Yes
-31 -11% 1.9 Yes # -13 -7% 1.0 Yes # #" -3 -1% 0.2 Yes
88 81% 7.1 Yes # # 27 35% | 2.8 Yes " # #! 44 34% 3.6 Yes
-36 -20% 2.8 Yes ! # ! 8 8% 0.8 Yes " " ! -19 -14% 1.7 Yes
3 1% 0.2 Yes ! " -82 | -19% | 4.2 Yes ! ! ! -105 -23% 5.2 No
-55 -11% 2.6 Yes #! " ! " -85 | -12% | 3.3 Yes " "# -230 -25% 8.2 No
-37 -8% 18 Yes ! ! "# <73 | -17% | 3.7 Yes "l " ! -83 -14% 3.5 Yes
51 11% 23 Yes [ ! " -47 | -12% | 2.4 Yes ! ! 39 8% 17 Yes
-25 -4% 1.0 Yes I# # -46 -9% 2.1 Yes " # 10 1% 0.3 Yes
-8 -1% 0.2 Yes #l ! # -17 -4% 0.8 Yes "# # " -39 -6% 15 Yes
-42 % 17 Yes ! " " ! ! -36 -9% 19 Yes " # # 72 -12% 3.0 Yes
-35 -6% 1.4 Yes ! [} ! -41 | -11% | 2.1 Yes # ! -61 -10% 2.6 Yes
93 17% 3.8 Yes " " 74 33% | 46 Yes ! ! " -69 -18% 3.7 Yes
-9 -2% 0.4 Yes ! " ! ! ! 2 0% 0.1 Yes ! # 5 1% 0.2 Yes
-43 -14% 2.5 Yes # -93 | -37% | 6.5 Yes ! ! # -47 -15% 2.7 Yes
-114 -27% ) No ! ! # -58 | -25% | 4.1 Yes # # # -99 -26% DID) Yes
4.6 2.0 1.6 -70 -27% 4.7 Yes ! # " 1.0 41 | 33| -15 | -10% | 1.3 Yes # # # ! 5.7 0.3 18 -84 -30% 5.5 Yes
4.0 0.2 1.0 -57 -21% 3.6 Yes # # ! ! ! 1.4 11 4.6 -5 -4% 0.4 Yes 4.4 0.1 3.4 -51 -23% 3.7 Yes
13 3.2 4.4 -11 -5% 0.8 Yes # " " ! # 2.7 36 | 02 21 14% 17 Yes # # " '# 13 4.4 2.7 46 16% 2.6 Yes
2.6 3.4 0.9 -27 -5% 1.2 Yes # ! 6.7 3.7 0.0 70 54% SIS Yes ! ! ! "l 1.4 2.8 0.3 13 9% 11 Yes
0.6 11 55 38 13% 22 Yes '# n " " 2.3 31|05 21 6% 11 Yes " ! [ " " # 0.8 0.9 2.7 -19 -3% 0.7 Yes
17 15 4.1 -22 -2% 0.7 Yes # " ! 8.1 13 0.1 154 54% 8.1 No a) ! '# [ # " 0.8 11 15 17 5% 0.9 Yes
3.0 2.9 0.0 16 158% 3.8 Yes # " 3.6 05 | 00 | -12 | -66% | 3.5 Yes ! 3.7 0.5 0.5 -15 -51% 3.1 Yes
1.2 3.3 0.0 9 148% 2.8 Yes # 24 0.2 0.0 -9 -44% | 2.2 Yes # ! ! 15 11 0.5 -4 -23% 1.0 Yes
-89 -51% 7.8 Yes " -37 | -20% | 2.9 Yes " " " -122 -29% 6.5 No
-253 -38% 11.0 No "l 18 12% 1.4 Yes ! ! -58 -31% 4.6 Yes
-49 -26% 3.8 Yes # ! # ! 17 15% 1.6 Yes ! " ! -68 -22% 4.1 Yes
-61 -21% 3.8 Yes # ! 23 22% 21 Yes "# -12 -6% 0.9 Yes
16 7% 1.0 Yes " 12 6% 0.8 Yes ! # ! ! " 50 27% 3.5 Yes
-7 -3% 0.5 Yes #! -8 -4% 0.6 Yes ! " " 15 6% 0.9 Yes
-4 -2% 0.3 Yes # -13 % 1.0 Yes 1 " ! -75 -24% 4.5 Yes
-23 -8% 1.4 Yes # # -9 -5% 0.6 Yes " # 8 3% 0.5 Yes
-59 -52% 6.4 Yes " # -36 | -34% | 3.9 Yes ! ! " 26 20% 2.2 Yes
-55 -29% 4.3 Yes -1 -1% 0.1 Yes # # 29 34% 29 Yes
-37 -20% 2.8 Yes ! " " ! -46 | -20% | 3.1 Yes ! # ! 59 20% 3.3 Yes
-30 -6% 1.3 Yes # ! # 57 34% 4.1 Yes ! 29 18% 22 Yes
-65 -26% 4.4 Yes 1# # 0 0% 0.0 Yes ! # # # -56 -24% 3.9 Yes
-87 -33% ) Yes ! ! 7 5% 0.6 Yes " " -46 -18% 3.0 Yes
-37 % 17 Yes # ! 72 28% | 4.2 Yes "# ! " -98 -17% 4.3 Yes
-264 -43% il No " ! " -9 -3% 0.5 Yes "l ! # -56 -10% 2.4 Yes
29 7% 1.4 Yes " ! ! ! 56 22% | 3.3 Yes " " # 22 4% 0.9 Yes
23 4% 0.9 Yes ! 83 39% 2] Yes ! ! " -2 -1% 0.1 Yes
30 18% 2.3 Yes # 14 16% 1.4 Yes ! " 1# #! 34 24% 2.7 Yes
27 23% 24 Yes # # ! 21 27% 23 Yes " " ! -5 -4% 0.4 Yes
-4 -2% 0.2 Yes " -19 -9% 13 Yes V# 1 ! 1# 111 34% 5.7 No
32 8% 1.6 Yes # ! ! # 1 0% 0.0 Yes 53 28% 3.6 Yes
> #> > > > #> > > "> > #> "#> > >




HoH H OH OH O HH R H KR HH R H.

H*

— — — —

+ o+ o+ o+

WWWWOOOOWWRJW%£§§¢E¢£

—~ — - —

—~—~ -~ -

1 /%

1 /%

1 /%

% %

#n

#l

#!

o3

144 ( 0.00 | 0.00 | -1 | -100% | 1.44
0.00 | 0.00 | 0.00 0 0% | 0.00
2,50 | 0.00 | 0.00 | -3 | -100% | 2.50
0.00 | 0.00 | 0.00 0 0% | 0.00
0.04| 145 0.00 | -1 | -11% | 0.37
038|233 143 | -6 -5% | 0.60
0.00 | 0.00 | 0.00 0 0% | 0.00
2.14 | 2.06 | 0.00 4 57% | 1.25
091|077 273 | 12 | 13% | 1.20
2.04 | 0.00 | 0.00 | -2 | -100% | 2.04
0.26 | 0.00 | 247 | -1 -2% | 0.16
196 ( 0.28 | 3.10 | 27 | 24% | 2.38
2331209 | 1.38 |-130| -8% | 3.26
0.98 | 1.87 | 0.82 | 40 4% 1.20
393|120 | 047 | 47 | 22% | 3.06
6.89 | 247 | 2.35 |107| 36% | 5.71
130 | 6.02 | 0.60 | -27 | -2% | 0.82
126 171 | 558 | -39 | -6% | 1.52
094|163 | 0.89 | 34 3% 1.08
3.83| 245 | 3.74 | -29 | -67% | 5.35
9.11 | 0.12 | 2.20 | -98 | -37% | 6.69
478 | 212 | 3.73 (110 21% | 454
140 | 3.22| 135 | 60 6% 1.87
5.44 | 3.74 | 245 | -30 | -89% | 6.96
128 [ 6.03 | 292 | -52 | -23% | 3.71
043|304 193 [ 26 | 11% | 1.64
0.00 | 0.00 | 0.00 0 0% | 0.00
437 | 141 141 | -14| -91% | 4.79
295|171 | 052 | 54 9% | 2.17
435|255 236 | 48 | 81% | 5.26
119 (1.41| 0.00 | -5 | -35% | 1.46
0.00 | 0.00 | 0.00 0 0% | 0.00
141 | 3.08 | 245 1 1% | 0.10
285|142 | 186 | 24 | 27% | 2.38
6.47 | 0.27 | 1.06 | 77 | 65% | 6.14
301|117 | 111 | 20 | 36% | 2.46
0.00 | 141 | 0.00 [ -1 [-100% | 1.41
6.83 | 0.85 | 3.17 | 29 | 1475% | 7.21
3.97 | 3.43 | 0.20 | 33 | 110% | 4.84
4451110 186 [ 58 | 51% | 4.83
202|462 | 205 | -17| -41% | 2.97
0.00 | 0.00 | 0.00 0 0% | 0.00
0.81 062 086 | -9 -6% | 0.73
3.00 | 3.46 | 2.00 | -20 | -68% | 4.50
029|171 0.09 | -1 -1% | 0.13
419 | 259 | 3.74 | -66 | -36% | 5.36
166 [ 200 | 141 | -9 | -47% | 2.36
284|101 | 245 | -39 | -24% | 3.25
235|000 | 0.00 | -3 | -96% | 2.35
206 | 144 | 149 | -6 | -48% | 1.91
2.48 | 0.00 | 0.00 | -3 | -100% | 2.48
124 ({0.00| 0.00 | -1 | -70% | 1.24
0.00 | 0.00 | 0.00 0 0% | 0.00
0.80 | 407 | 5.14 | -40 | -25% | 3.42
0.37 | 0.00 | 0.00 1 11% | 0.37
2.87 | 0.00 | 0.00 | -4 | -100% | 2.87
1.01 (353 | 143 | 10 | 90% | 2.52
143 (0.00| 0.00 | -1 |-100% | 1.43
290|054 | 319 | -39 | -25% | 3.31
517 | 354 | 143 | 27 | 79% | 3.91
141 1.41| 0.00 | -2 | -100% | 2.00
141 (0.00| 1.41 | -2 | -100% | 2.00
1.76 | 0.13 | 2.00 | -23 | -13% | 1.77
6.93 | 3.16 | 0.00 | -29 | -100% | 7.62

#l

##

-t oy W OR W

#oo#
#
#
# |
#
!
!
#
!
#

H

0.00 | 0.00 [ ©0.00 0 0% | 0.00
0.00 | 0.00 [ ©0.00 0 0% | 0.00
1.44 ( 0.00 | 0.00 -1 | -100% | 1.44
0.00 | 0.00 [ ©0.00 0 0% | 0.00
0.46 | 0.00 [ 0.00 -1 -16% | 0.46
126 | 2.06 | 1.43 6 12% | 0.80
1.44 ( 0.00 | 0.00 -1 | -100% | 1.44
438 | 1.45 | 0.00 15 237% | 4.00
1.03 | 1.06 | 4.22 22 24% | 2.14
2.04 | 0.00 | 0.00 -2 | -100% | 2.04
240 | 245 | 2.02 -28 | -28% | 3.02
0.46 | 1.95 | 1.42 1 1% | 0.09
0.63 | 530 | 1.86 24 2% | 0.68
199 | 3.76 | 0.79 -14 -1% | 0.35
1.65 | 296 | 4.90 21 14% | 1.65
147 | 3.86 | 2.00 59 21% | 3.32
1.90 {10.49| 0.83 161 18% | 5.23
5.00 | 0.47 | 3.01 | -101 | -22% | 5.01
117 | 3.74 | 1.29 20 1% | 0.52
5.45 | 2.83 | 245 -25 | -93% | 6.58
858 | 1.27 | 2.13 | -112 | -36% | 7.02
234|151 | 0.80 44 16% | 2.55
0.89 | 271 | 0.82 73 5% 1.96
3.37 | 3.16 | 2.00 -20 | -71% | 4.67
579 | 0.50 | 2.43 | -102 | -27% | 5.68
7.10 | 1.13 | 3.16 96 60% | 6.66
0.00 | 0.00 [ 0.00 0 0% | 0.00
246 | 1.41| 0.00 -14 | -40% | 2.62
129 ( 1.70 | 1.59 -31 | -12% | 1.99
125 (037 | 145 6 8% | 0.72
0.82 | 4.00 [ 2.00 -14 | -35% | 2.48
0.00 | 0.00 [ ©0.00 0 0% | 0.00
0.85| 350 1.41 -18 | -22% | 2.11
3.96 | 0.72 | 0.56 41 37% | 3.59
0.61| 3.88 | 0.05 -45 -8% | 1.94
4211021 | 0.00 52 37% | 4.02
1.41 | 0.00 | 0.00 -1 | -100% | 1.41
8.47 | 152 0.20 39 |1307%| 8.25
175 | 1.44 | 226 6 7% | 0.66
055|598 191 -28 | -19% | 2.44
4491 251 1.18 -32 | -58% | 5.06
0.00 | 0.00 [ ©0.00 0 0% | 0.00
1.71 | 0.37 | 0.66 -19 | -13% | 1.64
1.83 | 0.00 | 0.00 -6 -46% | 1.83
554 | 0.22 | 1.93 -58 | -34% | 4.87
0.65| 0.71 | 2.00 4 2% | 0.30
1.21 ( 0.00 | 0.00 5 33% | 1.21
245 | 164 | 0.00 -23 | -17% | 2.08
0.65| 1.44 ( 0.00 -2 -61% | 1.28
0.90 | 0.00 [ 0.00 4 24% | 0.90
0.00 | 0.00 [ 0.00 0 0% | 0.00
1.51 ( 0.00 | 0.00 -2 -81% | 1.51
3.51 | 0.00 | 0.00 -6 | -100% | 3.51
0.71] 282 | 2.02 -20 | -12% | 1.62
0.92 | 144 ( 0.00 -4 -27% | 1.18
3.20 | 0.00 | 0.00 -5 | -100% | 3.20
1.58 | 0.00 | 0.00 8 34% | 1.58
1.43 | 0.00 | 0.00 -1 | -100% | 1.43
0.27 | 3.54 | 1.43 -8 -7% | 0.76
0.47 | 212 ( 0.00 2 10% | 0.40
141 | 0.00 | 0.00 -1 | -100% | 1.41
141 | 0.00 | 0.00 -1 | -100% | 1.41
534 | 271 | 3.45 74 80% | 6.48
7.62 | 1.41| 0.00 -30 | -100% | 7.75




Tt

TETRA TECH

APPENDIX Y: M40 LMVR JOURNEY TIME VALIDATION CALCS

tetratecheurope.com

58



$YHUDJH 7LPH V
5RXWH X Ll & L1 \ALL O
7LPH3HULRﬁVFULSWLR6UHFWLRQ 5 R X WH—6HHWHR-©
2EVHUYHG ORGHOOHG $SEV'LII ‘LI "LWKLQ LWKLQ V 9L
1RUWKERXQG L O <HV <HYHYV
$0 3HDN 0
6RXWKERXQG 9 2 <HV 1R<HV
1RUWKERXQG L O <HYV <H¥HV
30 3HDN 0
6RXWKERXQG 9 2 <HV <H¥HV
IRWBRLQW 1 0 - $

SRLQW O O SUGOH\ URXQGDERXW

&KHUZHOO URXQGDERXW

3RLQW 6 0
3RLQW 2 0 - $

0O -RXUQH\ 7LPH 9DOLGDWLRQ GDWD IURP /095 UHSRUW DSSHQGLF



-RXUQH\ 7LPH 9DOLGDWLRQ $0 3HDN O

TATI oili

Titi Al

1RUWKERX

ofii il

il iAll
]*S v ~u-



O0ii

oii

-RXUQH\ 7LPH 9DOLGDWLRQ $0 3HDN O

TATI oili

Titi Al

6RXWKERX!

ofil il

il iAll
]*S§ v ~u-e



-RXUQH\ 7LPH 9DOLGDWLRQ 30 3HDN O

TATI oili

I1RUWKERX

it

i ifli Tiii TATI
]*S v ~u-



-RXUQH\ 7LPH 9DOLGDWLRQ 30 3HDN O

TATI oili

Titi Al

6RXWKERX

ofii il

il iAll
]*S v ~u-



OXFORDSHIRE SRFI
TECHNICAL NOTE 2: TRANSPORT MODELLING METHODOLOGY
ADC179RRH-V3

OxSRFI BTM Modelling Methodols




OxSRFI SATURN Modelling

Revised Modelling Methodology and Fee Proposal (9 ™ February 2022)

Work Overview

X

X

Based on discussions with, and information provided by, ADC infrastructure it is understood that

the following scenarios will require modelling using the Bicester Transport Model (BTM):

Item ID Scenario Name ‘ Description
B-2019 2019 OXSRFI Base Committed and allocated development and infrastructure in
place by 2019
B-2021 2021 OxSRFI Base Committed and allocated development and infrastructure in
place by 2021
RC1-2026 2026 OxSRFI Reference Committed and allocated development and infrastructure in
Case 1 place by 2026
RC2-2026 2026 OxSRFI Reference Committed development and infrastructure in place by
Case 2 2026, no allocated development / infrastructure
RC1-2031 2031 OxSRFI Reference Committed and allocated development and infrastructure in
Case 1 place by 2031
RC1A-2031 2031 OxSRFI Reference Committed and allocated development and infrastructure in
Case 1A place by 2031, including Heyford Park bus gate
DML 2026 OxSRFI Do 2026 Reference Case 1 plus OxSRFI Phase 1, with no
Minimum 1 embedded highway mitigation other than site access
DM2 2026 OxSRFI Do 2026 Reference Case 2 plus full OXSRFI scheme, with no
Minimum 2 embedded highway mitigation other than site access
DM3 2031 OxSRFI Do 2031 Reference Case 1 plus full OXSRFI scheme, with no
Minimum 3 embedded highway mitigation other than site access
2026 OxSRFI Do 2026 Do Minimum 1 plus OxSRFI Phase 1 embedded
DS1 . ) e
Something 1 highway mitigation
2026 OxSRFI Do 2026 Do Minimum 2 plus full OxXSRFI embedded highway
DS2 . o
Something 2 mitigation
2031 OxSRFI Do 2031 Do Minimum plus full OxXSRFI embedded highway
DS3 . S
Something 3 mitigation
DS4 2031 OxSRFI Do 2031 Do Something 3 plus Albion Land development with
Something 4 associated embedded highway mitigation

Each of the above scenarios would be created specifically for the OxSRFI development site,

with the work needing to be undertaken detailed below




OxSRFI SATURN Modelling

Revised Modelling Methodology and Fee Proposal (9 ™ February 2022)

Work ltem B- 2019: 2019 OxSRFI Base Scenario

X  This would use the 2016 Base scenario as a starting point.

X  Produce new uncertainty log for 2019.

(0]

This would utilise the 2019 Cherwell District Council (CDC) Annual Monitoring Report (AMR)
to ascertain the scale of allocated residential developments that were in place by 315t March
2019.

Discussions would be undertaken with CDC and Oxfordshire County Council (OCC) to

ascertain what committed residential and non-residential developments should be included.

Discussions would also be undertaken with OCC to ascertain which infrastructure schemes
should be included.

X Code in any network changes required due to the new 2019 uncertainty log and / or other

committed developments.

x  Produce new matrix building python files and spreadsheets as per the new 2019 uncertainty log.

X  Run the Variable Demand Model (VDM) and produce new trip matrices.

X Assign trip matrices to the network and check the model.

x  Produce output data from the model (see notes in section below).

Work Item B-2021 : 2021 OxSRFI Base Scenario

X  This would use the 2019 Base scenario as a starting point.

X  Produce new uncertainty log for 2021.

(o]

This would utilise the 2021 CDC AMR to ascertain the scale of allocated residential

developments that that were in place by 315t March 2021.

Discussions would be undertaken with CDC and Oxfordshire County Council (OCC) to

ascertain what committed residential and non-residential developments should be included.

Discussions would also be undertaken with OCC to ascertain which infrastructure schemes

should be included.

x Code in any network changes required due to the new 2021 uncertainty log and / or other

committed developments.

x  Produce new matrix building python files and spreadsheets as per the new 2021 uncertainty log.

X Run the VDM and produce new trip matrices.

X Assign trip matrices to the network and check the model.

x  Produce output data from the model (see notes in section below).



OxSRFI SATURN Modelling

Revised Modelling Methodology and Fee Proposal (9 ™ February 2022)

Work Iltem RC1-2026: 2026 OxSRFI Reference Case 1 Scenario

x  This would use the existing 2026 with Heyford Park Allocation scenario as the starting point.
This scenario includes the Heyford Park development and associated highway mitigation works,
however it pre-dates the final mitigation schedule that has recently been agreed with OCC, and

the modelled network would therefore be updated accordingly.

X Produce new uncertainty log for 2026 (committed and allocated development and

infrastructure).

o This would utilise the 2021 CDC AMR to ascertain the scale of allocated residential

developments that will in place by 2026.

o Discussions would be undertaken with CDC and Oxfordshire County Council (OCC) to

ascertain what committed residential and non-residential developments should be included.

o Discussions would also be undertaken with OCC to ascertain which infrastructure schemes
should be included.

x Code in any network changes required due to the new 2026 uncertainty log and / or other

committed developments.
X Produce new matrix building python files and spreadsheets as per the new 2026 uncertainty log.
X Run the VDM and produce new trip matrices.
x  Assign trip matrices to the network and check the model.

X  Produce output data from the model (see notes in section below).

Work Iltem RC2-2026: 2026 OxSRFI| Reference Case 2 Scenario

X  This would use the 2026 OxSRFI Reference Case 1 Scenario as a starting point.

x Produce an amended uncertainty log for 2026 to include only committed development and
infrastructure.

X Amend the 2026 OxSRFI RC1 network to include only committed development infrastructure

x Amend the 2026 OxSRFI RCl1matrix building python files and spreadsheets to include only

committed development.
X Run the VDM and produce new trip matrices.
X Assign trip matrices to the network and check the model.

x  Produce output data from the model (see notes in section below).



OxSRFI SATURN Modelling

Revised Modelling Methodology and Fee Proposal (9 ™ February 2022)

Work Iltem RC1-2031: 2031 OxSRFI| Reference Case 1 Scenario

X

X

This would use the existing 2031 Kingsmere Update with Heyford Park scenario as a starting
point.

Produce new uncertainty log for 2031 (committed and allocated development and
infrastructure).

o This would utilise the 2021 CDC AMR to ascertain the scale of allocated residential

developments that will in place by 2031.

o0 Discussions would be undertaken with CDC and Oxfordshire County Council (OCC) to

ascertain what committed residential and non-residential developments should be included.

o Discussions would also be undertaken with OCC to ascertain which infrastructure schemes
should be included.

Code in any network changes required due to the new 2031 uncertainty log and / or other

committed developments.

Produce new matrix building python files and spreadsheets as per the new 2031 uncertainty log.
Run the VDM and produce new trip matrices.

Assign trip matrices to the network and check the model.

Produce output data from the model (see notes in section below).

Work Item RC 1A-2031: 2031 OxSRFI Reference Case 1A Scenario

X

This would use the 2031 OxSRFI Reference Case 3 scenario as a starting point.
Code the Heyford Park bus gate into the network.

It is proposed that the 2031 OxSRFI Reference Case 3 trip matrices be used. This will show the
impact on traffic distribution

Assign trip matrices to the network and check the model.

Produce output data from the model (see notes in section below).



OxSRFI SATURN Modelling

Revised Modelling Methodology and Fee Proposal (9 ™ February 2022)

Work ltem DM1: 20 26 OxSRFI Do Minimum 1 Scenario

x  This would use the 2026 OxSRFI Reference Case 1 scenario as a starting point.
x  Code the OxSRFI site access junction and development zone into the network.

X Amend the 2026 OxSRFI RC1 matrix building python files and spreadsheets to include the
OxSRFI Phase 1 development.

X Run the VDM and produce new trip matrices.

X  Manually adjust the car and heavy vehicle matrices so that vehicles match the site-specific data
to be provided by ADC.

X Assign trip matrices to the network and check the model.

x  Produce output data from the model (see notes in section below).

Work Item DM2: 2026 OxSRFI Do Minimum 2 Scenario

X  This would use the 2026 OxSRFI Reference Case 2 scenario as a starting point.
x Code the OxSRFI site access junction and development zone into the network.

x Amend the 2026 OxSRFI RC2 matrix building python files and spreadsheets to include the full
OxSRFI development.

X Run the VDM and produce new trip matrices.
X Manually adjust the matrices so that vehicles match the site-specific data.
X Assign trip matrices to the network and check the model.

X  Produce output data from the model (see notes in section below).

Work Iltem DM3: 20 31 OxSRFI Do Minimum 3 Scenario

X This would use the 2031 OxSRFI Reference Case 1 scenario as a starting point.
x  Code the OxSRFI site access junction and development zone into the network.

x Amend the 2031 OxSRFI RC1 matrix building python files and spreadsheets to include the full
OxSRFI development.

X  Run the Variable Demand Model (VDM) and produce new trip matrices.
x  Manually adjust the matrices so that vehicles match the site-specific data.
X Assign trip matrices to the network and check the model.

X Produce output data from the model (see notes in section below).



OxSRFI SATURN Modelling

Revised Modelling Methodology and Fee Proposal (9 ™ February 2022)

Work Iltem DS1: 2026 OxSRFI Do Something 1 Scenario

X

This would use the 2026 OxSRFI Do Minimum 1 scenario as a starting point.
Code the OXSRFI Phase 1 embedded highway mitigation into the network.
Run the VDM and produce new trip matrices.

Assign trip matrices to the network and check the model.

Produce output data from the model (see notes in section below).

Work Item DS2: 2026 OxSRFI Do Something 2 Scenario

X

This would use the 2026 OxSRFI Do Minimum 2 scenario as a starting point.
Code the full OxSRFI embedded highway mitigation into the network.

Run the VDM and produce new trip matrices.

Assign trip matrices to the network and check the model.

Produce output data from the model (see notes in section below).

Work Iltem DS3: 2026 OxSRFI Do Somethi _ng 3 Scenario

X

This would use the 2031 OxSRFI Do Minimum 3 scenario as a starting point.
Code the full OxSRFI Phase 1 embedded highway mitigation into the network.
Run the VDM and produce new trip matrices.

Assign trip matrices to the network and check the model.

Produce output data from the model (see notes in section below).

Work Iltem DS4: 2026 OxSRFI Do Something 4 Scenario

X

This would use the 2031 OxSRFI Do Something 3 scenario as a starting point.
Code the Albion Land zones, site accesses and highway mitigation scheme into the network.

Amend the 2031 OxSRFI DM matrix building python files and spreadsheets to include the Albion

Land development.
Run the VDM and produce new trip matrices.
Assign trip matrices to the network and check the model.

Produce output data from the model (see notes in section below).



OxSRFI SATURN Modelling

Revised Modelling Methodology and Fee Proposal (9 ™ February 2022)

Data Output

X

Turning movement spreadsheets for all scenarios. We have allowed for providing data for up to
20 junctions, with the final scope to be advised by ADC.

Shape files providing AADT and AAWT link flows (total traffic and HGVs) and average speeds,
for use in the assessment of environmental effects.

Peak hour data plots for all scenarios showing link flows and Volume over Capacity (VoC) data.

Peak hour Select Link Analysis plots for the with development scenarios showing the routing of
OXSRF traffic.

Peak hour difference plots comparing the link flows data for different scenarios. Scope of plots
(study area) to be advised by ADC.

The above noted plots will be produced using GIS, and will detail the data on an OS mapping
background.



