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1.0 INTRODUCTION 

1.1 ADC Infrastructure Ltd are appointed by Oxfordshire Railfreight Interchange Ltd (the Applicant) 
to assess the transport and infrastructure requirements of a Nationally Significant 
Infrastructure Project (NSIP), that being a proposed Strategic Rail Freight Interchange (SRFI) in 
Oxfordshire.  

 
1.2 The proposed SRFI, to be known as Oxfordshire Strategic Rail Freight Interchange (OxSRFI) is 

located adjacent to the Chiltern Main Line Railway, part of the strategic rail freight network, and 
to the southwest of Junction 10 of the M40 motorway in Oxfordshire. 

 
1.3 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 site comprises 
the M40, A43 and A34.   

 
1.4 As the scheme falls within the definition of a NSIP it requires consent under the Planning Act 

2008.  An application for a Development Consent Order (DCO) is therefore being prepared 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 to the 
Secretary of State for Transport, who will make the final decision. 

 
1.5 The DCO application will be supported by an Environmental Statement which will include a 

Transport Assessment and Framework Travel Plan.  A Transport Working Group has been 
established to provide a forum for discussion and allow a step-by-step 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 
�x Aecom (�����/�$�*�)���'���	�$�"�#�2���4�.�• term consultant) 
�x Oxfordshire County Council  
�x The Applicant 
�x ADC Infrastructure Ltd  
�x BWB Consulting Ltd 
�x Oxalis Planning Ltd. 

 
1.6 Ensuring good access to the SRN is a prerequisite for the proposed OxSRFI development.  The 

���+�+�'�$�����)�/�•�.�����+�+�-�*�����# to the road 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 junction1, and consultation with OCC and 
National Highways, it became clear that for a new junction to be compliant with DfT Circular 
02/2013 requirements for new access onto the SRN, National Highways would require the 
Applicant to demonstrate that there were no alternative options to improve existing junctions.  
 

1.7 The Applicant was also mindful that the initial assessment identified a high degree of 
uncertainty regarding the acceptability of the available weaving distances between a 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 improvements at M40 
Junction 10 to accommodate the OxSRFI development traffic bound to and from the A43.   
 

 
 
1 Technical Note 1 �Œ New M40 Junction, report reference ADC1794-RP-G-V3, ADC December 2020. 
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1.8 The access strategy for OxSRFI has therefore evolved and is now centred on significant 
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 quadrant of the 
village of Middleton Stoney.  The 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.   
 

1.9 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 appropriate new 
site access infrastructure, along with aiding the delivery of planned growth and development 
across the wider area. 
 

1.10 Version 2 of this Technical Note was prepared in December 2020.  It set out the 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.   

 
1.11 This Technical Note has therefore been updated to incorporate into the assessment 

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 improvement 
scheme.    

 
1.12 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 report is structured 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 
�x Section 4 sets out the assessment years and scenarios. 
�x Section 5 presents a short summary. 
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2.0 PROPOSED DEVELOPMENT 

Site location  

2.1 The OxSRFI site is in Cherwell District Council, within northern Oxfordshire.  It is located to the 
southwest of M40 Junction 10, approximately 6km from Bicester.  A general site location plan is 
shown at Figure 1.  

Figure 1: general site location 

2.2 The main site is bounded to the north by the Chiltern Main Line Railway, to the east by the B430 
���)�����/�#� �����$�-�$���*�-���€���-���'� �4�����)� �-�"�4���!�-�*�(�������.�/� �•���!�����$�'�$�/�4, to the south by farmland, and to the west by 
the Heyford Park development2, which is located on the former RAF Upper Heyford site, Figure 
2.  The village of Ardley is approximately 1km to the north of the site.  The village of Middleton 
Stoney is approximately 2km to the south of the site.   
 

2.3 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 main site involves travelling through the village of Ardley.   
 

2.4 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.  
 

2.5 Although less direct, access to the M40 could also be possible 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.   
 

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

 
 
2 18/00825/HYBRID 
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Winchester.  The B430 runs between the A34 to the south and Junction 10 of the M40 to the 
north.   
 

2.7 As shown in Figure 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 access to the 
Heyford Park development.   

 

 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 within the site with the 
potential to serve some of the individual warehouses.  It would provide 6.5 million sqft of 
predominantly large scale B8 warehousing and distribution space.    The scheme will provide 
substantial mounding and woodland/tree planting around the site edges for visual screening 
and ecological connectivity. 
 

2.9 The maximum floor space will be set by the Parameters Plan.  An allowance will be made for up 
to 1/3 of the warehouses to be fitted with mezzanines.   
 

2.10 The OxSRFI scheme will accommodate 12 freight 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) 

2.11 The ���+�+�'�$�����)�/�•�.�����+�+�-�*�����#���/�*���-�*������������� �.�.���$�.��centred on significant improvements to Junction 10 
of the M40 motorway. 
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2.12 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 the main site.  
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 proportion of 
both current and anticipated future traffic from the village centre.  The Highway Works include 
a secondary site access to the main site for public transport, cyclists and pedestrians (and 
emergency vehicles), which would be taken from the realigned unnamed road that links Camp 
Road with the B430, which would represent a new Heyford Park Link Road (HPLR).   
 

2.13 In combination, this proposed strategy is considered appropriate to ensure suitable and 
efficient access to the main site, and from the main site to the SRN, while mitigating likely future 
effects and addressing a number of well-known existing local transport issues and challenges.  
Options are being considered with regard to the access strategy, including the route alignment 
for the MSRR and HPLR, and the configuration of elements of the proposed M40 Junction 10 
Highway Improvements.  The latter is the subject of a series of technical notes and ongoing 
assessment work that is being undertaken in consultation with the Transport Working Group. 

 
2.14 It has been agreed with OCC that the OxSRFI development would be subject to a HGV routing 

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 place for the adjacent Ardley EFW facility, which 
requires all HGV traffic to access J10 of the M40 via the B430 to the north. 

 
2.15 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, paired with an 
enforcement methodology, likely to be based on Automatic Number Plate Recognition (ANPR) 
cameras.  
 

2.16 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. 

 
2.17 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 

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

Introduction 

3.1 National Highways and OCC provided feedback in early 2021 on the 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 meetings.  The 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 meeting held 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 model 
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 related to link count validation on the 
���C�B�� �)� ���-�� �����4�)���-���•�.�� ���-� � �)�� ���*�0�)�������*�0�/�v�� �%�*�0�-�)� �4�� �/�$�(� �� �1���'�$�����/�$�*�)�� �*�)�� �/�#� ��A41, and additional 
information on the B4100.  Additional work on the BTM validation was therefore undertaken 
during 2021 and this is discussed below. 

Bicester Transport Model (BTM) 

3.5 Tetra Tech �(���$�)�/���$�)�����)�����*�+� �-���/� ���/�#� �����������*�)���������•�.����� �#���'�!�u������The BTM was developed for OCC by 
Tetra Tech3 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 operational, economic 
and environment assessments4.   
 

3.6 The BTM was updated and expanded in 20185 to ensure 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 site.  The model provides a 
2016 base year, and 2021, 2026 and 2031 forecast years.   
 

3.7 Figure 3 (extracted from Figure 4 of the �€�
�*�����'�����*��e�'�������'�$�����/�$�*�)����� �+�*�-�/�•4) shows the extent of 
the SATURN network coding, with the original extent of the simulation network coding shown 
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 (taken from 
���$�"�0�-� ���A���*�!���/�#� ���€�	� �4�!�*�-���������-�&�����*��� �'�����+�����/� ��������� �)���0�(���/�*���/�#� ���
�*�����'�����*��� �'�������'�$�����/�$�*�)����� �+�*�-�/�•5). 

 

 
 
3 Formerly White Young Green (WYG) 
4 Bicester Transport Model, Local Model Validation Report RT099211-001 Issue 2, WYG, March 2017 
5 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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Figure 3: Extent of Saturn Network Coding, BTM (reproduced �!�-�*�(�����$�"�0�-� ���C���*�!���/�#� ���€���������
�������•�����)�������$�"�0�-� ��
�A���€���������	� �4�!�*�-���������-�&�����*��� �'�����+�����/� ��������� �)���0�(���
�������•�˜��  

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 also 
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 examine the 
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 Validation that 
was issued to the Transport Working Group on 28 May 2021.  National Highways provided 
comments on Technical Note 1 on 29 June 2021, requesting additional traffic flow data be 
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included in the model validation report.  Tetra Tech therefore updated their Technical Note 16, 
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 at Appendix A of this Technical Note. 

Embedded highway mitigation  

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

�x ��� ���#�)�$�����'�����*�/� ���D���€���C�?�����0�)���/�$�*�)���@�?�����+�/�$�*�)�.����� �+�*�-�/�.�•���—�������@�F�H�C-RP-M-V3) 
�x ��� ���#�)�$�����'�����*�/� ���D��������� �)���0�(���€��� �.�+�*�)�.� ���/�*�����	�����*�(�(� �)�/�.�• (ADC1794-RP-M1-V2) 
�x ��� ���#�)�$�����'�����*�/� ���E���€���+�/�$�*�)�.����� �+�*�-�/�����-���!�!�$�������'�*�2����� �-�$�1���/�$�*�)�•���—�������@�F�H�C-RP-N-V2) 
�x ��� ���#�)�$�����'�����*�/� ���G���€���C�?�����0�)���/�$�*�)�����+�/�$�*�)�.���B�������)�����B���•��(ADC1794-RP-Q-V4) 

 
3.13 The M40 Junction 10 options assessment is ongoing, and the Applicant is 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 undertaken using 
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 Group, results 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 second stage of work.  
This will provide traffic data for the second design review of the embedded highway 
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.  

 
 
6 Bicester OxSRFI, Technical Note 1: Bicester Transport Model Validation, Revision 2, August 2021, Tetra Tech 
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4.0 TRANSPORT MODELLING ASSESSMENT YEARS AND SCENARIOS 

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

Assessment years 

4.2 The following assessment years have been agreed, as discussed in the paragraphs below: 
�x 2019 and 2021 baseline 
�x 2026 opening assessment year 
�x 2031 future assessment year  

2019 and 2021 baseline years 

4.3 Baseline year BTM outputs will be required for the assessment of the environmental air quality 
and noise effects.   
 

4.4 For air quality, monitoring data will be annualised to 2019 for air quality model verification.  
Hence, 2019 will be used to provide baseline traffic data for the air quality assessment.   
 

4.5 Baseline monitoring for noise was undertaken during 2021.  Hence, 2021 will be used to provide 
baseline traffic data for the noise assessment. 

2026 opening assessment year  

4.6 A 2026 opening year has been agreed. 
 

4.7 The DCO application for OxSRFI is expected to be submitted in late 2022/early 2023, with a 
decision expected in late 2023/early 2024.  Based on the experience from East Midlands 
Gateway SRFI which took 3 years from consent to first opening, it is therefore reasonable to 
assume a 2026/2027 opening year for OxSRFI.  The BTM does not provide a 2027 forecast year, 
but it does provide a 2026 forecast year.  Therefore, 2026 has been adopted as the opening year. 

2031 future assessment year 

4.8 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. 
 

4.9 National Highways ���'�.�*���-� �,�0�$�-� ���/�#� ���€��� �1�$� �2����� �-�$�*���• assessment, this should be 10 years after 
the registration of the planning application or the end of the Local Plan period, whichever is 
greater.  The DCO application was registered with PINs in 2021 and the BTM has a 2031 forecast 
year. 
 

4.10 It has been agreed with the Transport Working Group that National Highways �€��� �1�$� �2����� �-�$�*���•��
be based on 2031 BTM outputs.  This means that the OCC future assessment year and National 
Highways Review Period have the same assessment year.   

BTM modelling methodology and assessment scenarios  

4.11 Tetra Tech have been commissioned to undertake the required transport modelling work using 
the BTM.  A copy of their modelling brief is provided at Appendix B.  The scenarios to be 
modelled are summarised in the table on the next page. 
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 ID year scenario name reference case parameter 
development case and 
embedded highway 

mitigation parameters 
to be used for 

B
as

e 

B-2019 2019 baseline year 
committed and allocated 
development and 
infrastructure in place by 2019 

n/a 
base year traffic flows for Air Quality model 
verification  

B-2021 2021 baseline year 
committed and allocated 
development and 
infrastructure in place by 2021 

n/a base year traffic flows  

R
ef

er
en

ce
 C

as
e 

RC1-2026 2026 opening year  

committed and allocated 
development and 
infrastructure in place by 2026 
 

n/a 
background traffic flows in opening year for 
assessment of environmental effects 

RC2-2026 2026 
DfT 02/2013 
Circular 
compliant year   

committed development and 
infrastructure in place by 2026, 
no allocated 
development/infrastructure 
 

n/a 
background traffic flows for assessment of the 
requirement for highway mitigation on the SRN 

RC1-2031 2031 
2031 future 
assessment year 

committed and allocated 
development and 
infrastructure in place by 2031 

n/a 

background traffic flows for assessment of the 
requirement for highway mitigation on the local 
highway network  
 
background traffic flows for assessment of 
environmental effects in future year 
 
the Review Period for the SRN 

RC1A-2031 2031 

2031 future 
assessment year 
sensitivity test 
with Heyford 
Park bus gate in 
place 

committed and allocated 
development and 
infrastructure in place by 2031, 
including Heyford Park bus 
gate 

n/a 
sensitivity test background traffic flows should 
Heyford Park deliver the bus gate 
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 ID year scenario name reference case parameter 
development case and 
embedded highway 

mitigation parameters 
to be used for 

D
ev

el
op

m
en

t c
as

e 
no

 h
ig

hw
ay

 
m

iti
ga

tio
n 

DM1 2026 
opening year, no 
highway 
mitigation 

RC1-2026 

first phase of OxSRFI 
(TBC), no embedded 
highway mitigation (other 
than site access) 

opening year traffic flows for assessment of the 
first phase of development  

DM2 2026 

DfT 02/2013 
Circular 
compliant year, 
no highway 
mitigation   

RC2-2026 

100% of OxSRFI, no 
embedded highway 
mitigation (other than site 
access) 

assessment of the requirement for highway 
mitigation on the SRN 

DM3 2031 

2031 future 
assessment year, 
no highway 
mitigation 

RC1-2031 

100% of OxSRFI, no 
embedded highway 
mitigation (other than site 
access) 

assessment of the requirement for highway 
mitigation on County roads 
 
the Review Period for the SRN  

D
ev

el
op

m
en

t c
as

e 

DS1 2026 

opening year, 
with embedded 
highway 
mitigation  

RC1-2026 

first phase of OxSRFI 
(TBC), with embedded 
highway mitigation for 
first phase (TBC) 

opening year traffic flows for assessment of 
environmental effects  

DS2 2026 

DfT 02/2013 
Circular 
compliant year, 
with embedded 
highway 
mitigation 

RC2-2026 
100% of OxSRFI, with 
embedded highway 
mitigation 

demonstrate suitability of embedded highway 
mitigation once reassignment effects are 
considered 
 
assessment of residual impacts on the SRN 
once any reassignment effects are considered 

DS3 2031 

2031 future 
assessment year, 
with embedded 
highway 
mitigation 

RC1-2031 
100% of OxSRFI, with 
embedded highway 
mitigation 

future year traffic flows for assessment of 
environmental effects  
 

design of County road highway mitigation, 
where a requirement for mitigation is identified 
 

assessment of residual impacts on County road 
network once any reassignment effects are 
considered  
 
the Review Period for the SRN  
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With Albion Land sensitivity test 

 

 ID year scenario name reference case parameter 
development case and 
embedded highway 

mitigation parameters 
to be used for 

D
ev

el
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m
en

t 
C
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e �

Œ S
en

si
tiv

ity
 T

es
t 

DS4 2031 

2031 future 
assessment year 
sensitivity test, 
with Albion Land 
in place  

RC1-2031 

100% of OxSRFI, with 
embedded highway 
mitigation 
 
100% of Albion Land 
development with 
embedded highway 
mitigation  
 
Note: where there is 
overlap of highway 
mitigation, agreement will 
be need as to which 
mitigation to model. 

���$�/�#����� �1� �'�*�+�(� �)�/���/�-���!�!�$�����!�'�*�2�.���!�*�-���€�2�$�/�#��
���'���$�*�)���
���)�����.� �)�.�$�/�$�1�$�/�4���/� �.�/�• 
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Base and Reference Case scenarios 

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

 
4.13 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 
infrastructure7.  National Highways have advised that only committed development and 
infrastructure that have a realistic prospect of being delivered by 2026 should be included.  This 
is the DfT 02/2013 Circular compliant opening year scenario.  
 

4.14 Whilst the DfT 02/2013 Circular compliant year scenario is appropriate for assessment of the 
traffic impacts on the SRN, it does not represent a realistic opening year scenario for assessment 
of environmental impacts.  In the case of environmental impacts, the greatest impact will 
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�?�A�E���€�*�+� �)�$�)�"���4� ���-�•���.��� �)���-�$�*���2�$�'�'�����'�.�*����� ���-� �,�0�$�-� ���u�������#�$�. scenario will include 
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 02/2013 Circular 
compliant scenario, which includes only committed schemes.  
 

4.15 These requirements result in two slightly different 2026 opening year reference 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, impacts on the 

local highway network and National Highways Review Period assessment. 
 

4.16 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 regarding its implementation as part 
of the Heyford Park development.  However, its inclusion as a sensitivity test, will allow a 
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 

4.17 The OxSRFI development case scenarios will be modelled both with and without the proposed 
embedded transport infrastructure in place, as follows: 

�x Do Minimum (DM), without embedded transport infrastructure, except the site access 
�x Do Something (DS), with the embedded transport infrastructure. 

 
4.18 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. 
 

 
 
7 The Strategic Road Network and the Delivery of Sustainable Development, DfT Circular 02/2013 
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4.19 The highway infrastructure associated with each scenario will be coded appropriately within 
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 using the 
BTM. 

BTM development case sensitivity test scenario 

4.20 Albion Land have submitted two outline planning applications for development either side of 
���C�B�v�������%����� �)�/���/�*���/�#� �������4�)���-���•�.�����-� � �)�����*�0�)�������*�0�/���—�-� �!���A�@�•�?�B�A�E�G�•�����������)�����A�@�•�?�B�A�E�F�•�������˜�v����long 
with an additional enabling works application (21/03266/F). In total, the applications comprise 
up to 270,000sqm of B8 development. 
 

4.21 OCC have requested that the cumulative impact of these applications is considered 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 within any of the reference case 
scenarios.  However, the Applicant has agreed to undertake a sensitivity test (DS4) 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 

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

4.23 It is anticipated that the Tetra Tech output will be a report, or reports, describing the modelling 
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.  Based on the 
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 will need to be 
provided in both diagrammatical and tabulated form.  The traffic flows should be presented as 
total vehicles and HGVs. 

 
4.24 Based on the outputs from the BTM a study area for further detailed assessment will be agreed 

with the Transport Working Group. 
 
4.25 Annual Average Daily Traffic (AADT) and Annual Average Weekday Traffic (AAWT) traffic flows 

will be required for all study area road links, for the Base, RC1-2026, RC1-2031 and DS1, DS3 and 
DS4 scenarios.  The % HGV and average vehicle speeds on the road links should also be 
provided.  For single carriageway links, the data should be presented as two-way flows.  For 
dual carriageway and motorway links the data should be presented as one-way directional 
flows. 
 

4.26 The AADT and AAWT flow data will be calculated from the BTM peak hour traffic data for the 
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 OxSRFI development.   

Detailed junction modelling 

4.27 The Stage 3 transport modelling will involve detailed junction modelling of the study area 
junctions using industry standard software.  The study area will be agreed with the Transport 
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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 Ardley Bypass, will 
be undertaken using micro-simulation (VISSIM).  Work to agree the Reference Case VISSIM 
model is well progressed and is being considered via a separate work stream with National 
Highways and OCC. 
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5.0 SUMMARY AND CONCLUSIONS  

5.1 ADC Infrastructure Ltd are appointed by Oxfordshire Railfreight Interchange Ltd to assess the 
transport and infrastructure requirements of a proposed Strategic Rail Freight Interchange 
(SRFI) in Oxfordshire, to be known as OxSRFI.  The scheme is classified as a Nationally Significant 
Infrastructure Project. 
 

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

 
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 Bicester Transport Model (BTM). 
  

ii. The BTM is used to assess the traffic impacts of the OxSRFI as the second stage of work.  
This will provide traffic data for the second design review of the embedded highway 
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.  This will include micro-simulation assessment of 
the operation of the M40 Junction 10 complex, including the site access and Ardley 
Bypass using VISSIM.  

 
5.3 ��� �/�-������� ���#�v���(���$�)�/���$�)�����)�����*�+� �-���/� ���/�#� �����������*�)���������•�.����� �#���'�!�u�������#� �4���#���1� ����� � �)�����*�(�(�$�.�.�$�*�)ed to 

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

direction in both AM and PM peak periods. As one of the green routes shown in the LMVR 

Addendum is along the A41, if the validation issues relate to this, these issues may need to 

be resolved through additional validation. 
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�x 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 at future steps of modelling. 

�x Modelled vs observed journey time comparison should be undertaken for the B4100 

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 

 
(Note: Plan has been sourced from ADC Technical Note 2 referenced ADC1794-RP-H) 
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Figure 2 : Indicative Location of OxSRFI in the BTM 

 
 

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 29th 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. 

ii. A43 Validation: �+�(�������$�H�F�R�P���W�R���S�U�R�Y�L�G�H���D���F�R�S�\���R�I���+�L�J�K�Z�D�\�V���(�Q�J�O�D�Q�G�¶�V�������������W�U�D�I�I�L�F���V�X�U�Y�H�\��

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: �+�(�������$�H�F�R�P���W�R���S�U�R�Y�L�G�H���D���F�R�S�\���R�I���+�L�J�K�Z�D�\�V���(�Q�J�O�D�Q�G�¶�V�������������0�&�&���V�X�U�Y�H�\��

data for Baynards Green roundabout. 

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

survey data for Baynards Green roundabout. 

OxSRFI 
Location 
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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 9th 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 Chapte r 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. 
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2 A41 (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 A41 

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: 

�o�0�R�G�H�O�O�H�G���W�L�P�H�V���D�O�R�Q�J���U�R�X�W�H�V���V�K�R�X�O�G���E�H���Z�L�W�K�L�Q�����������R�I���V�X�U�Y�H�\�H�G���W�L�P�H�V�����R�U������ �P�L�Q�X�W�H�����L�I���K�L�J�K�H�U��

�W�K�D�Q�����������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 

Average Time (s) 

�2�E�V�¶�G Model Diff % Diff Within 
15% 

Within 
60s Validate? 

AM 
EB 531 499 -32 -6% Yes Yes Yes 

WB 714 539 -175 -24% No No No 

PM 
EB 603 516 -87 -14% Yes no Yes 

WB 707 518 -189 -27% No No No 
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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 

 

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

Route 
Section 

Average Time (s) 

�2�E�V�¶�G Model Diff % Diff Within 15% Within 60s Validate? 

A 220 203 -17 -8% Yes Yes Yes 

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) 

Route 
Section 

Average Time (s) 

�2�E�V�¶�G Model Diff % Diff Within 15% Within 60s Validate? 

A 228 206 -22 -10% Yes Yes Yes 

B 225 92 -133 -59% No No No 

C 89 83 -6 -7% Yes Yes Yes 

D 165 137 -28 -17% Yes Yes Yes 

Section D 

Section C Section B 

Section A 
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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 15th 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 
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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 
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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 
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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 The link 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) 

Flow  Observed Modelled GEH Validate? 

Link Flow 925 890 1.61 Yes 

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) 

Flow  Observed Modelled GEH Validate? 

Link Flow 961 954 0.22 Yes 

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 
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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 

Flow  Observed Modelled GEH Validate? 

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 

2.3.10 In summary, the above checks on the A41 westbound route and the A41 / B4030 junction 

indicate that they have been modelled satisfactorily and should therefore provide a reasonable 

representation of traffic journey times.  

2.4 TRAFFICMASTER JOURNEY TIME DATA 

2.4.1 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. 

2.4.2 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. 

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

presented in Appendix G  along with time vs distance plots.  

2.4.4 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) 

Peak 
Hour Direction 

Average Time (s) 

�2�E�V�¶�G Model Diff % Diff 
Within 
15% 

Within 
60s Validate? 

AM 
EB 511 499 -12 -2% Yes Yes Yes 

WB 587 539 -48 -8% Yes Yes Yes 

PM 
EB 547 516 -31 -6% Yes Yes Yes 

WB 572 518 --54 -9 Yes Yes Yes 
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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 

Peak 
Hour 

Green 
Route 

Section 

Average Time (s) 

�2�E�V�¶�G Model Diff % Diff Within 
15% 

Within 
60s Validate? 

AM 

A 119 125 6 5.0% Yes Yes Yes 

B 83 91 8 9.6% Yes Yes Yes 

C 100 98 -2 -2.0% Yes Yes Yes 

D 209 185 -24 -11.5% Yes Yes Yes 

PM 

A 119 125 6 5.0% Yes Yes Yes 

B 83 91 8 9.6% Yes Yes Yes 

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 

Peak 
Hour 

Green 
Route 

Section 

Average Time (s) 

�2�E�V�¶�G Model Diff % Diff Within 
15% 

Within 
60s Validate? 

AM 

A 200 203 3 1.5% Yes Yes Yes 

B 138 92 -46 -33.3% No Yes Yes 

C 69 82 13 18.8% No Yes Yes 

D 180 162 -18 -10.0% Yes Yes Yes 

PM 

A 210 206 -4 -1.9% Yes Yes Yes 

B 147 92 -55 -37.4% No Yes Yes 

C 69 83 14 20.3% No Yes Yes 

D 146 137 -9 -6.2% Yes Yes Yes 
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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 

Criteria Description of Criteria 

1 

Modelled flows are within 100 veh/h of counts for flows less than 700 veh/h 

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: 

 

where X = observed flow 

  Y = modelled flow 
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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 

  

3.2.2 The observed data is from an Automatic Traffic Count (ATC) undertaken by Tracsis over two 

weeks between the 15th and 22nd June 2016 (see Appendix I ), however only the northbound 

data is available due to the count tube on the southbound carriageway being classified as 

�K�D�Y�L�Q�J�� �U�H�F�R�U�G�H�G�� �µ�E�D�G�� �G�D�W�D�¶. The validation data presented in the addendum report for 

northbound flows is presented in Table 14  below: 

Table 14: LMVR A43 Northbound Flow Validation 

Time 
Period Vehicle Observed 

Flow  
Modelled 

Flow  

Criteria 2 
Criteria 1 
Validation 

GEH Validate? 

AM Peak 
Cars 984 1047 1.98 Yes - 

Total  1160 1353 5.45 No No 

PM Peak 
Cars 1333 1418 2.31 Yes - 

Total  1563 1759 4.82 Yes Yes 

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

A43 / B4100 
(Baynards Green) 

roundabout 

M40 Junction 10 

A43 Flow 
Validation Route 
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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 �W�K�D�W�� �W�K�L�V�� �Z�D�V�� �F�R�Q�V�L�G�H�U�H�G�� �µ�E�D�G�¶�� �G�D�W�D�� �D�Q�G�� �W�K�H�U�H�I�R�U�H��none was presented 

(see yellow highlighted sections in Appendix I ). 

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 I ) notes the following with regard 

to this data: 

�x There was a loss of data during Week 1 on Monday 20th June 2016 between 00:00 and 

22:15. This was patched (replaced) with data collected on Monday 4th July 2016. 

�x There was a loss of data during Week 1 between 12:45 on Wednesday 15th June 2016 

and 24:00 on Sunday 19th June 2016. This data was patched (replaced) with data 

collected between 00:00 on Friday 1st July 2016 and 24:00 on Sunday 3rd 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 1½ days when no data is presented (see 

green highlighted sections in Appendix I ), or consistent since it has patched data from another 

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

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 I ). 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 
Period Vehicle Observed 

Flow  
Modelled 

Flow  

Criteria 2 
Criteria 1 
Validation 

GEH Validate? 

AM Peak 
Cars 1004 1047 1.33 Yes - 

Total  1182 1353 4,81 Yes Yes 

PM Peak 
Cars 1303 1418 3.13 Yes - 

Total  1531 1759 5.63 No Yes 

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

3.4.1 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. 

3.4.2 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 
Period Vehicle Observed 

Flow  
Modelled 

Flow  

Criteria 2 
Criteria 1 
Validation 

GEH Validate? 

AM Peak 
Cars 1211 1144 2.0 Yes - 

Total  1665 1534 3.3 Yes Yes 

PM Peak 
Cars 1072 1045 0.8 Yes - 

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) 

Time 
Period Vehicle Observed 

Flow  
Modelled 

Flow  

Criteria 2 
Criteria 1 
Validation 

GEH Validate? 

AM Peak 
Cars 1224 1144 2.3 Yes - 

Total  1671 1534 3.4 Yes Yes 

PM Peak 
Cars 1066 1045 0.6 Yes - 

Total  1289 1312 0.6 Yes Yes 

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

3.4.3 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. 
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3.5 DATA FROM AECOM / HIGHWAYS ENGLAND 

3.5.1 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. 

3.5.2 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 . 

3.5.3 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 
Period Vehicle Observed 

Flow  
Modelled 

Flow  

Criteria 2 
Criteria 1 
Validation 

GEH Validate? 

AM Peak 
Cars 994 1047 1.6 Yes - 

Total  1326 1353 0.7 Yes Yes 

PM Peak 
Cars 1580 1418 4.2 Yes - 

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 
Period Vehicle Observed 

Flow  
Modelled 

Flow  

Criteria 2 
Criteria 1 
Validation 

GEH Validate? 

AM Peak 
Cars 1217 1144 2.1 Yes - 

Total  1685 1534 3.8 Yes Yes 

PM Peak 
Cars 1107 1045 1.9 Yes - 

Total  1328 1312 0.4 No Yes 

Note: In accordance with TAG Unit M3.1, flow validates if GEH<5 
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Table 20: Additional A43 Northbound Flow Validation (M40 J10) 

Time 
Period Vehicle Observed 

Flow  
Modelled 

Flow  

Criteria 2 
Criteria 1 
Validation 

GEH Validate? 

AM Peak 
Cars 1003 1047 1.4 Yes - 

Total  1344 1353 0.3 Yes Yes 

PM Peak 
Cars 1570 1418 3.9 Yes - 

Total  1941 1759 4.2 No Yes 

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

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

Time 
Period Vehicle Observed 

Flow  
Modelled 

Flow  

Criteria 2 
Criteria 1 
Validation 

GEH Validate? 

AM Peak 
Cars 1239 1144 2.8 Yes - 

Total  1696 1534 4.0 Yes Yes 

PM Peak 
Cars 1126 1045 2.5 Yes - 

Total  1352 1312 1.1 No Yes 

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

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

directions during both the AM and PM peak periods. 

3.6 DATA FROM WEBTRIS 

3.6.1 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. 

3.6.2 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. 

3.6.3 The flow validation calculations are presented in Appendix O , with a summary provided in         

Tables 22 and 23 . 
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Figure 5: WebTRIS Data Availability 

Site 30360893 (A43 Northbound) Site 30360894 (A43 Southbound) 

  

 

Table 22: Additional Northbound A43 Flow Validation (WebTRIS Data) 

Time Period Observed Flow Modelled Flow 
Criteria 2 

Criteria 1 
Validation 

GEH Validate? 

AM Peak 1856 1353 12.6 No No 

PM Peak 2083 1759 7.4 No No 

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

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

Time Period Observed Flow Modelled Flow 
Criteria 2 

Criteria 1 
Validation 

GEH Validate? 

AM Peak 647 1534 26.9 No No 

PM Peak 572 1312 24.1 No No 

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

Time 
Period ATC 

MCC Data MCC Data from Aecom 

WebTRIS 
Baynards 

Green M40 J10 Baynards 
Green M40 J10 

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 

Time 
Period ATC 

MCC Data MCC Data from Aecom 

WebTRIS 
Baynards 

Green M40 J10 Baynards 
Green M40 J10 

AM Peak No Data 1665 1671 1685 1696 647 

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. 
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4 B4100 ROUTE VALIDATION 

4.1 OVERVIEW 

4.1.1 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 

 

 
 
 
 
 
 

A43 / B4100 
(Baynards Green) 

roundabout 

A4095 / B4100 
roundabout 

Location of OCC 
monitoring site 
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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 
Period Direction Observed 

Flow  
Modelled 

Flow  

Criteria 2 
Criteria 1 
Validation 

GEH Validate? 

AM Peak 
NB 554 467 3.9 Yes Yes 

SB 718 770 1.9 Yes Yes 

PM Peak 
NB 663 565 4.0 Yes Yes 

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 
Period Direction Observed 

Flow  
Modelled 

Flow  

Criteria 2 
Criteria 1 
Validation 

GEH Validate? 

AM Peak 
NB 370 440 3.5 Yes Yes 

SB 629 676 1.8 Yes Yes 

PM Peak 
NB 628 520 4.5 Yes Yes 

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 
Period Direction Observed 

Flow  
Modelled 

Flow  

Criteria 2 
Criteria 1 
Validation 

GEH Validate? 

AM Peak 
NB 467 440 1.3 Yes Yes 

SB 765 734 1.1 Yes Yes 

PM Peak 
NB 623 565 2.4 Yes Yes 

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 

Average Time (s) 

�2�E�V�¶�G Model Diff % Diff Within 15% Within 
60s Validate? 

NB 322 326 4 1% Yes Yes Yes 

SB 337 352 15 5% Yes Yes Yes 

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

Direction 

Average Time (s) 

�2�E�V�¶�G Model Diff % Diff Within 15% Within 
60s Validate? 

NB 313 331 18 6% Yes Yes Yes 

SB 343 336 -7 -2% Yes Yes Yes 
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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. 

4.4.2 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 
Period Direction Observed 

Flow  
Modelled 

Flow  

Criteria 2 
Criteria 1 
Validation 

GEH Validate? 

AM Peak 
Car 464 376 4.3 Yes - 

Total 546 467 3.5 Yes Yes 

PM Peak 
Car 583 504 3.4 Yes - 

Total 660 565 3.8 Yes Yes 

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

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

Time 
Period Direction Observed 

Flow  
Modelled 

Flow  

Criteria 2 
Criteria 1 
Validation 

GEH Validate? 

AM Peak 
Car 491 639 6.2 No - 

Total 647 770 4.6 Yes No 

PM Peak 
Car 542 541 0.0 Yes - 

Total 599 603 0.2 Yes Yes 

Note: In accordance with TAG Unit M3.1, flow validates if GEH<5 
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4.5 FLOW VALIDATION: ALTERNATIVE DATASETS 

4.5.1 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 
Period 

Direction Observed 
Flow  

Modelled 
Flow  

Criteria 2 
Criteria 1 
Validation 

GEH Validate? 

AM Peak 
Car 519 348 8.2 No - 

Total 549 440 4.9 Yes No 

PM Peak 
Car 567 506 2.6 Yes - 

Total 661 565 3.8 Yes Yes 

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

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

Time 
Period Direction Observed 

Flow  
Modelled 

Flow  

Criteria 2 
Criteria 1 
Validation 

GEH Validate? 

AM Peak 
Car 669 591 3.1 Yes - 

Total 700 734 1.3 Yes Yes 

PM Peak 
Car 464 509 2.0 Yes - 

Total 517 574 2.4 Yes Yes 

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

Average Time (s) 

�2�E�V�¶�G Model Diff % Diff Within 
15% 

Within 
60s Validate? 

AM 
NB 472 542 70 15% Yes No Yes 

SB 783 705 -78 -10% Yes No Yes 

PM 
NB 552 642 90 16% No No No 

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 data in 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 
Hour 

Direction 

Average Time (s) 

�2�E�V�¶�G Model Diff % Diff Within 
15% 

Within 
60s Validate? 

AM 
NB 326 315 -11 -3.4% Yes Yes Yes 

SB 783 705 -78 -10.0% Yes No Yes 

PM 
NB 379 386 7 1.8% Yes Yes Yes 

SB 552 525 -27 -4.9% Yes Yes Yes 

5.2.4 The data in 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) 

LMVR 
Ref Link Reference Direction Observed 

Flow  
Modelled 

Flow  

Criteria 2 
Criteria 1 
Validation 

GEH Validate? 

204 

M40 South of J9 

NB 2213 2224 0.2 Yes Yes 

205 NB 2231 2224 0.2 Yes Yes 

206 SB 3643 3581 1.0 Yes Yes 

209 
M40 J9 through 

junction 

NB 1838 1851 0.3 Yes Yes 

210 SB 2918 2883 0.6 Yes Yes 

215 

M40 J10 through 
junction 

NB 2479 2460 0.4 Yes Yes 

216 SB 2766 2830 1.2 Yes Yes 

218 SB 2761 2830 1.3 Yes Yes 

222 
M40 North of J10 

NB 2949 2880 1.3 Yes Yes 

224 SB 3352 3482 2.2 Yes Yes 

229 
M40 between J9 

and J10 

SB 4252 4126 1.9 Yes Yes 

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) 

LMVR 
Ref Link Reference Direction Observed 

Flow  
Modelled 

Flow  

Criteria 2 
Criteria 1 
Validation 

GEH Validate? 

204 

M40 South of J9 

NB 3546 3580 0.6 Yes Yes 

205 NB 3571 3580 0.2 Yes Yes 

206 SB 2518 2476 0.8 Yes Yes 

209 
M40 J9 through 

junction 

NB 2777 2790 0.2 Yes Yes 

210 SB 2126 2116 0.2 Yes Yes 

215 

M40 J10 through 
junction 

NB 3296 3228 1.2 Yes Yes 

216 SB 2842 2869 0.5 Yes Yes 

218 SB 2817 2869 1.0 Yes Yes 

222 
M40 North of J10 

NB 3800 3678 2.0 Yes Yes 

224 SB 3326 3383 1.0 Yes Yes 

229 
M40 between J9 

and J10 

SB 4086 4129 0.7 Yes Yes 

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) 

LMVR 
Ref 

Turning Movement 
Vehicle 

Observed 
Flow  

Modelled 
Flow  

Criteria 2 Criteria 1 
Validation From To GEH Validate? 

287 A43(N) A43(S) 
Car 1224 1114 2.33 Yes Yes 

Total 1665 1535 3.26 Yes Yes 

288 A43(S) A43(N) 
Car 817 845 0.98 Yes Yes 

Total 1056 1096 1.20 Yes Yes 

289 
M40 SB 
Off Slip A43(N) 

Car 148 200 3.93 Yes Yes 

Total 209 256 3.06 Yes Yes 

290 M40 SB 
Off Slip 

A43(S) 
Car 196 305 6.89 No No 

Total 296 403 5.71 No No 

292 A43(N) M40 SB 
On Slip 

Car 771 807 1.30 Yes Yes 

Total 1111 1084 0.82 Yes Yes 

293 A43(N) A43(W) 
Car 559 530 1.26 Yes Yes 

Total 680 641 1.52 Yes Yes 

297 A43(W) A43(N) 
Car 781 807 0.94 Yes Yes 

Total 1007 1041 1.08 Yes Yes 

299 A43(W) 
M40 SB 
On Slip 

Car 33 14 3.83 Yes Yes 

Total 43 14 5.35 No Yes 

300 A43(E) 
M40 NB 
On Slip 

Car 202 92 9.11 No No 

Total 262 164 6.69 No Yes 

301 A43(E) B430 
Car 439 545 4.78 Yes No 

Total 536 646 4.54 Yes No 

302 M40 NB 
Off Slip 

A43(E) 
Car 781 821 1.40 Yes Yes 

Total 1009 1069 1.87 Yes Yes 

303 M40 NB 
Off Slip 

B430 
Car 24 4 5.44 No Yes 

Total 34 4 6.96 No` Yes 

304 B430 A43(E) 
Car 175 158 1.28 Yes Yes 

Total 226 174 3.71 Yes Yes 

305 B430 
M40 NB 
On Slip 

Car 212 218 0.43 Yes Yes 

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 
Ref 

Turning Movement 
Vehicle Observed 

Flow  
Modelled 

Flow  

Criteria 2 
Criteria 1 
Validation 

From To GEH Validate? 

287 A43(N) A43(S) 
Car 1006 1046 0.63 Yes Yes 

Total 1288 1312 0.68 Yes Yes 

288 A43(S) A43(N) 
Car 1351 1279 1.99 Yes Yes 

Total 1606 1592 0.35 Yes Yes 

289 M40 SB 
Off Slip 

A43(N) 
Car 124 143 1.65 Yes Yes 

Total 151 172 1.65 Yes Yes 

290 M40 SB 
Off Slip 

A43(S) 
Car 224 247 1.47 Yes Yes 

Total 283 342 3.32 Yes Yes 

292 A43(N) M40 SB 
On Slip 

Car 755 808 1.90 Yes Yes 

Total 873 1034 5.23 No No 

293 A43(N) A43(W) 
Car 398 304 5.00 Yes Yes 

Total 459 358 5.01 No No 

297 A43(W) A43(N) 
Car 1263 1222 1.17 Yes Yes 

Total 1497 1517 0.52 Yes Yes 

299 A43(W) 
M40 SB 
On Slip 

Car 20 2 5,45 No Yes 

Total 27 2 6.58 No Yes 

300 A43(E) M40 NB 
On Slip 

Car 240 124 8.58 No No 

Total 308 196 7.02 No No 

301 A43(E) B430 
Car 248 286 2.34 Yes Yes 

Total 271 315 2.55 Yes Yes 

302 M40 NB 
Off Slip 

A43(E) 
Car 1083 1112 0.89 Yes Yes 

Total 1352 1425 1.96 Yes Yes 

303 
M40 NB 
Off Slip B430 

Car 21 8 3.37 Yes Yes 

Total 28 8 4.67 Yes Yes 

304 B430 A43(E) 
Car 333 235 5.79 No Yes 

Total 373 271 5.68 No No 

305 B430 
M40 NB 
On Slip 

Car 133 228 7.10 No Yes 

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. 

  



 

tetratecheurope.com 31 

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 A41 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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APPENDIX A: AECOM TECHNICAL NOTE 

  



Technical Note 01 

�7�K�L�V���G�R�F�X�P�H�Q�W���K�D�V���E�H�H�Q���S�U�H�S�D�U�H�G���E�\���$�(�&�2�0���/�L�P�L�W�H�G���I�R�U���W�K�H���V�R�O�H���X�V�H���R�I���R�X�U���F�O�L�H�Q�W�V�����³�+�L�J�K�Z�D�\�V���(�Q�J�O�D�Q�G�´���� �D�Q�G���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K��
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 
United Kingdom 
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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 
�K�D�Y�H���E�H�H�Q���D�V�N�H�G���W�R���U�H�Y�L�H�Z���7�H�F�K�Q�L�F�D�O���1�R�W�H������ �D�Q�G���7�H�F�K�Q�L�F�D�O���1�R�W�H������ �V�K�D�U�H�G���E�\�� �W�K�H���D�S�S�O�L�F�D�Q�W�¶�V���W�U�D�Q�V�S�R�U�W��
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. 
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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 �µHighways 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. �+�L�J�K�Z�D�\�V�� �(�Q�J�O�D�Q�G�¶�V�� �6�R�X�W�K�� �(�D�V�W�� �5�H�J�L�R�Q�D�O�� �7�U�D�Q�V�S�R�U�W�� �0�R�G�H�O�� �K�D�V�� �E�H�H�Q�� �S�U�R�S�R�V�H�G�� �W�R�� �E�H�� �X�V�H�G�� �W�R��
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 
�L�Q���O�L�Q�H���Z�L�W�K���'�I�7�¶�V���&�L�U�F�X�O�D�U���������������������+�R�Z�H�Y�H�U�����L�I���W�K�H���S�U�R�S�R�V�D�O���I�R�U���D���Q�H�Z���M�X�Q�F�W�L�R�Q���R�Q���0�������L�V���D�F�F�H�S�W�H�G����
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 
�W�R�� �L�Q�F�O�X�G�H�� �D�O�O�� �F�R�P�P�L�W�W�H�G�� �G�H�Y�H�O�R�S�P�H�Q�W�V�� �D�V�� �I�X�O�O�\�� �E�X�L�O�G�� �R�X�W�� �I�R�U���+�L�J�K�Z�D�\�V�� �(�Q�J�O�D�Q�G�¶�V�� �S�X�U�S�R�V�H�V���� �$�V��
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. 

https://modgov.cherwell.gov.uk/documents/g3103/Public%20reports%20pack%20Thursday%2019-Jul-2018%2010.30%20Bicester%20Strategic%20Delivery%20Board.pdf?T=10
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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 sqft 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�F�D�Q�W�¶�V��transport consultant, 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 �D�S�S�O�L�F�D�Q�W�¶�V��
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 

Weston-on-the-Green 
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located at the point at which the M40 crosses the B4030 to the west of Bicester, as shown on Figure 
9 of TN01 This was indicated to Highways England in the initial meeting on 15th October 2020 and 
during the Transport Working Group (TWG)1 meeting on 13th 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 
�D�V���R�X�W�O�L�Q�H�G���L�Q���'�I�7�¶�V���&�L�U�F�X�O�D�U����������������.  

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.    

 
1.4. 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. 

2. Technical Note 1 (TN1): New M40 Junction 

Planning Policy Context  
 
2.1. The �µ�3�O�D�Q�Q�L�Q�J�� �3�R�O�L�F�\�� �&�R�Q�W�H�[�W�¶�� �V�H�F�W�L�R�Q�� �R�I�� �7�1���� �U�Hviews transport planning policy relevant to the 

proposed development. This section refers to National Policy Statement (NPS) for National 
Networks2 and DfT Circular 02/2013: The Strategic Road Network and the delivery of sustainable 
development3 policy documents as these are considered to be relevant to the proposed 
development.  

National Policy Statement (NPS) for National Networks 
 
2.2. 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 
�H�F�R�Q�R�P�L�F���J�U�R�Z�W�K���� �D�Q�G���J�R�Y�H�U�Q�P�H�Q�W�¶�V���S�R�O�L�F�\��to address the need and expansion of the network of 
SRFIs.  

 
2.3. 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 
 
3https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/237412/dft-circular-strategic-
road.pdf 

 

https://www.gov.uk/government/speeches/national-networks-national-policy-statement
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/237412/dft-circular-strategic-road.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/237412/dft-circular-strategic-road.pdf
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�V�X�S�S�R�U�W���W�K�H���J�R�Y�H�U�Q�P�H�Q�W�¶�V���R�E�M�H�F�W�L�Y�H���R�I���H�[�S�D�Q�G�L�Q�J���W�K�H���Q�H�W�Z�R�U�N. Para 2.12 also outlines that OxSRFI 
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. 

�'�I�7�¶�V���&�L�U�F�X�O�D�U���������������� 
 
2.4. �$�V�� �P�H�Q�W�L�R�Q�H�G�� �D�E�R�Y�H���� �W�K�H�� �µ�3�O�D�Q�Q�L�Q�J�� �3�R�O�L�F�\�� �&�R�Q�W�H�[�W�¶�� �V�H�F�Wion also refers �W�R�� �'�I�7�¶�V�� �&�L�U�F�X�O�D�U�� ����������������

outlining that policy regarding access to developments from the SRN is set out in Para 37-44 of the 
Circular with Para 39 stating: 

 
�³Where 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 
�W�K�D�W���V�X�F�K���Q�H�Z���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���L�V���H�V�V�H�Q�W�L�D�O���I�R�U���W�K�H���G�H�O�L�Y�H�U�\���R�I���V�W�U�D�W�H�J�L�F���S�O�D�Q�Q�H�G���J�U�R�Z�W�K�´ 

 
2.5. Given that the above relates to the Local Plan-making process, and that the Circular predates the 

�µNational Policy Statement ���1�3�6�����I�R�U���1�D�W�L�R�Q�D�O���1�H�W�Z�R�U�N�V�¶��which was published in 2015, ADC make 
�U�H�I�H�U�H�Q�F�H�� �W�R�� �W�K�H�� �µStrategic Road Network, Planning for the Future �± a guide for working with 
Highways England on �S�O�D�Q�Q�L�Q�J���P�D�W�W�H�U�V�¶��outlining that Paras 121-125 set out �+�L�J�K�Z�D�\�V���(�Q�J�O�D�Q�G�¶�V��
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�I�� �'�I�7�¶�V Circular 
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.  

 
2.7. �7�K�H�� �U�H�T�X�L�U�H�P�H�Q�W�V�� �R�I�� �W�K�H�� �V�W�U�D�W�H�J�L�F�� �J�U�R�Z�W�K�� �W�H�V�W�� �D�U�H�� �E�U�R�D�G�O�\�� �G�H�I�L�Q�H�G�� �L�Q�� �3�D�U�D�� ������ �R�I�� �µStrategic Road 

Network, Planning for the Future - a gui�G�H���I�R�U���Z�R�U�N�L�Q�J���Z�L�W�K���+�L�J�K�Z�D�\�V���(�Q�J�O�D�Q�G���R�Q���S�O�D�Q�Q�L�Q�J���P�D�W�W�H�U�V�¶��
document which states: 

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

 
�x the needs of all road users; 
�x impact on the local / regional community, including businesses; 
�x local economic needs and opportunities; 
�x local environmental issues; 
�x how the measures will be paid for (this will ensure that all relevant requirements can be 

captured in �U�H�O�H�Y�D�Q�W���O�R�F�D�O���S�R�O�L�F�\�����V�X�F�K���D�V���W�K�H���D�X�W�K�R�U�L�W�\�¶�V���L�Q�I�U�D�Vtructure delivery plan); 
�x �W�K�H���I�R�U�Z�D�U�G���S�U�R�J�U�D�P�P�H���R�I���Z�R�U�N�V���F�X�U�U�H�Q�W�O�\���S�O�D�Q�Q�H�G���I�R�U���W�K�H���6�5�1���L�Q���W�K�H���D�U�H�D�¶ 

 
2.8. In addition, Para 43 of the Circular 02/2013 outlines that �+�L�J�K�Z�D�\�V���(�Q�J�O�D�Q�G�¶�V���S�U�H�I�H�U�H�Q�F�H��is for new 

developments to use existing junctions. It is noted that an �µ�2�S�W�L�R�Q�V�� �$�V�V�H�V�V�P�H�Q�W�� ���,�G�H�Q�W�L�I�L�F�D�W�L�R�Q����
Report (OAR)�¶ has not been submitted by ADC at this stage, this should inform on other options 
that have been considered aside from the new M40 junction proposal and why these were rejected. 
�7�K�H�� �2�$�5�� �Z�L�O�O�� �U�H�Y�L�H�Z�� �Y�D�U�L�R�X�V�� �L�Q�W�H�U�Y�H�Q�W�L�R�Q�� �R�S�W�L�R�Q�V�� �D�Q�G�� �S�U�H�F�H�G�H�� �µ�6�W�D�J�H�� ���¶�� �R�I�� �+�L�J�K�Z�D�\�V�� �(�Q�J�O�D�Q�G�¶�V��
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 �µStrategic Road Network, Planning for the Future - a guide for working with 
�+�L�J�K�Z�D�\�V���(�Q�J�O�D�Q�G���R�Q���S�O�D�Q�Q�L�Q�J���P�D�W�W�H�U�V�¶��document in Para 2.23 of TN1 which outlines that:  
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Paragraph 43 �R�I�� �µStrategic Road Network, Planning for the Future - a guide for working with 
Highways England on planning matters�¶��states:  
 
�³�,�Q�� �W�K�H�� �F�D�V�H�� �R�I�� �V�H�F�W�L�R�Q�V�� �R�I�� �W�K�H�� �Q�H�W�Z�R�U�N�� �G�H�V�L�J�Q�H�G�� �I�R�U�� �K�L�J�K-speed traffic, with partially or 
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 to 
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: 

�µ3.16 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 regarding 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 
�������������� �W�K�D�W�� �³�0�R�G�H�O�O�L�Q�J�� �E�\�� �+�L�J�K�Z�D�\�V�� �(�Q�J�O�D�Q�G�� �R�I�� �D�� �S�U�H�I�H�U�U�H�G�� �V�F�K�H�P�H�� �L�Q�G�L�F�D�W�H�G�� �W�K�H�U�H�� �F�R�X�O�G�� �E�H��
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 
�$�U�G�O�H�\���D�Q�G���&�K�H�U�Z�H�O�O���U�R�X�Q�G�D�E�R�X�W�V���Z�K�L�F�K���Z�H�U�H���S�U�R�S�R�V�H�G���W�R���E�H���D�O�W�H�U�H�G���Z�L�O�O���Q�R�Z���U�H�P�D�L�Q���D�V���H�[�L�V�W�L�Q�J���´ 
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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. 

 
2.15. 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.  

  
2.16. 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.   

2.17. 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.  

2.18. In addition to the above, the section also outlines the feasibility work commissioned by Cherwell 
District Council and undertaken by SYSTRA �I�R�U���%�L�F�H�V�W�H�U�¶�V Garden Town status. 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.  

2.19. In addition to the above, we also note that the Bicester Strategic Delivery Board meeting report 
states that �µHighways 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, we 
recommend that clarity should be provided regarding this.  

2.20. 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 

https://modgov.cherwell.gov.uk/documents/g3103/Public%20reports%20pack%20Thursday%2019-Jul-2018%2010.30%20Bicester%20Strategic%20Delivery%20Board.pdf?T=10
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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.  

2.22. 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.  

2.23. 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. 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.  

2.25. 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. 

2.26. It is also noted that merge diverge assessments have been undertaken for the proposed junction 
and this indicates that �µ�7�\�S�H�� �$�¶��slip road 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 
�+�L�J�K�Z�D�\�V���(�Q�J�O�D�Q�G�¶�V���6�(�6��  

2.27. 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).  

3. Technical Note 2: Transport Modelling Methodology 

3.1. 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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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.   

3.2. 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. 

 
3.3. 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. 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.  

3.5. 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) 

 
3.6. 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.  

3.7. 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.  

3.8. 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).  

3.9. 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���V�X�F�K�����W�K�H���X�V�H���R�I���+�L�J�K�Z�D�\�V���(�Q�J�O�D�Q�G�¶�V���5�H�J�L�R�Q�D�O���7�U�D�Q�V�S�R�U�W��
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 
�F�X�U�U�H�Q�W���O�D�\�R�X�W���Z�K�L�F�K���Z�D�V���G�H�O�L�Y�H�U�H�G���D�W���W�K�H���M�X�Q�F�W�L�R�Q���L�Q�������������W�K�U�R�X�J�K���+�L�J�K�Z�D�\�V���(�Q�J�O�D�Q�G�¶�V���3�L�Q�F�K���3�R�L�Q�W��
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. �����������D�Q�G�������������K�D�Y�H���E�H�H�Q���D�F�F�H�S�W�H�G���E�\���+�L�J�K�Z�D�\�V���(�Q�J�O�D�Q�G���D�V���W�K�H���R�S�H�Q�L�Q�J���\�H�D�U���D�Q�G���µ�5�H�Y�L�H�Z���3�H�U�L�R�G�¶��
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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assumptions are expected to be reviewed and agreed with �+�L�J�K�Z�D�\�V���(�Q�J�O�D�Q�G�¶�V��TPG before any 
changes are made to future forecasting. This is considered acceptable.  

3.16. It is noted that Para 4.25 outlines that �µWhere 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.�¶ However, 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.  

3.17. 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.  

3.18. 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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APPENDIX C: LMVR JOURNEY TIME VALIDATION ROUTES 
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APPENDIX D: GREEN ROUTE JOURNEY TIME DATA 
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APPENDIX F: A41 TRAFFICMASTER JOURNEY TIME DATA 
  



A41 Trafficmaster Journey Time Data (Westbound) 
 

 
 
 



A41 Trafficmaster Journey Time Data (Eastbound) 
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APPENDIX G: A41 JOURNEY TIME VALIDATION CALCULATIONS 
  



�7�U�D�I�I�L�F�P�D�V�W�H�U �6�D�W�X�U�Q �2�E�V�H�U�Y�H�G �0�R�G�H�O�O�H�G �$�E�V�'�L�I�I ���'�L�I�I �:�L�W�K�L�Q�������� �:�L�W�K�L�Q�������V �9�D�O�L�G�D�W�H�"

�(�D�V�W�E�R�X�Q�G �������� �������� ������ ������ ������ ���������� �<�H�V �<�H�V �<�H�V

�:�H�V�W�E�R�X�Q�G �������� �������� ������ ������ ������ ���������� �<�H�V �<�H�V �<�H�V

�(�D�V�W�E�R�X�Q�G �������� �������� ������ ������ ������ ���������� �<�H�V �<�H�V �<�H�V

�:�H�V�W�E�R�X�Q�G �������� �������� ������ ������ ������ ���������� �<�H�V �<�H�V �<�H�V

�7�L�P�H���3�H�U�L�R�G

�$�Y�H�U�D�J�H���7�L�P�H�����V��

�$�0

�'�L�V�W�D�Q�F�H�����P��

�'�L�U�H�F�W�L�R�Q

�$�������:�H�V�W�E�R�X�Q�G���-�R�X�U�Q�H�\���7�L�P�H���9�D�O�L�G�D�W�L�R�Q�����7�U�D�I�I�L�F�P�D�V�W�H�U���'�D�W�D��

�3�0



�ì

�í�ì�ì

�î�ì�ì

�ï�ì�ì

�ð�ì�ì

�ñ�ì�ì

�ò�ì�ì

�ì �í�ì�ì�ì �î�ì�ì�ì �ï�ì�ì�ì �ð�ì�ì�ì �ñ�ì�ì�ì �ò�ì�ì�ì �ó�ì�ì�ì �ô�ì�ì�ì �õ�ì�ì�ì �í�ì�ì�ì�ì

�d
�]�

u�
���

�~
�•

�•

���]�•�š���v�������~�u�•

�-�R�X�U�Q�H�\���7�L�P�H���9�D�O�L�G�D�W�L�R�Q�����$�0���3�H�D�N�����$�������(�D�V�W�E�R�X�Q�G

�K���•���Œ�À���� �D�}�����o�o����



�ì

�í�ì�ì

�î�ì�ì

�ï�ì�ì

�ð�ì�ì

�ñ�ì�ì

�ò�ì�ì

�ó�ì�ì

�ì �í�ì�ì�ì �î�ì�ì�ì �ï�ì�ì�ì �ð�ì�ì�ì �ñ�ì�ì�ì �ò�ì�ì�ì �ó�ì�ì�ì �ô�ì�ì�ì �õ�ì�ì�ì �í�ì�ì�ì�ì

�d
�]�

u�
���

�~
�•

�•

���]�•�š���v�������~�u�•

�-�R�X�U�Q�H�\���7�L�P�H���9�D�O�L�G�D�W�L�R�Q�����$�0���3�H�D�N�����$�������:�H�V�W�E�R�X�Q�G

�K���•���Œ�À���� �D�}�����o�o����



�ì

�í�ì�ì

�î�ì�ì

�ï�ì�ì

�ð�ì�ì

�ñ�ì�ì

�ò�ì�ì

�ì �í�ì�ì�ì �î�ì�ì�ì �ï�ì�ì�ì �ð�ì�ì�ì �ñ�ì�ì�ì �ò�ì�ì�ì �ó�ì�ì�ì �ô�ì�ì�ì �õ�ì�ì�ì �í�ì�ì�ì�ì

�d
�]�

u�
���

�~
�•

�•

���]�•�š���v�������~�u�•

�-�R�X�U�Q�H�\���7�L�P�H���9�D�O�L�G�D�W�L�R�Q�����3�0���3�H�D�N�����$�������(�D�V�W�E�R�X�Q�G

�K���•���Œ�À���� �D�}�����o�o����



�ì

�í�ì�ì

�î�ì�ì

�ï�ì�ì

�ð�ì�ì

�ñ�ì�ì

�ò�ì�ì

�ó�ì�ì

�ì �í�ì�ì�ì �î�ì�ì�ì �ï�ì�ì�ì �ð�ì�ì�ì �ñ�ì�ì�ì �ò�ì�ì�ì �ó�ì�ì�ì �ô�ì�ì�ì �õ�ì�ì�ì �í�ì�ì�ì�ì

�d
�]�

u�
���

�~
�•

�•

���]�•�š���v�������~�u�•

�-�R�X�U�Q�H�\���7�L�P�H���9�D�O�L�G�D�W�L�R�Q�����3�0���3�H�D�N�����$�������:�H�V�W�E�R�X�Q�G

�K���•���Œ�À���� �D�}�����o�o����



 

tetratecheurope.com 41 

 

APPENDIX H: A41 SECTIONAL JOURNEY TIME VALIDATION DATA 
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APPENDIX I: A43 AUTOMATIC TRAFFIC COUNT DATA 
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APPENDIX M: ADDITIONAL A43 FLOW VALIDATION (AECOM) 
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APPENDIX N: A43 WEBTRIS TRAFFIC DATA 
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�ì�ï�W�ð�ñ �ì�ð�W�ì�ì �ì�ð�W�í�ñ �ì�ð�W�ï�ì �ì�ð�W�ð�ñ �ì�ñ�W�ì�ì �ì�ñ�W�í�ñ �ì�ñ�W�ï�ì �ì�ñ�W�ð�ñ �ì�ò�W�ì�ì �ì�ò�W�í�ñ �ì�ò�W�ï�ì �ì�ò�W�ð�ñ �ì�ó�W�ì�ì �ì�ó�W�í�ñ �ì�ó�W�ï�ì �ì�ó�W�ð�ñ
�ï�ï �ð�ñ �ñ�ï �ò�î �ò�ð �ñ�ñ �õ�ì �í�ì�õ �í�ó�ì �î�ì�ï �î�ô�õ �ð�ì�ñ �ð�ï�î �ð�ò�ï �ñ�ì�ì �ñ�ì�ï �ð�ô�ð
�î�õ �ï�ñ �ï�ó �ï�ô �ñ�ð �ó�í �õ�ó �í�í�í �í�ð�ñ �î�í�ñ �î�ò�ð �ï�ñ�ñ �ï�ô�ï �ð�ï�ô �ð�ï�ó �ð�ï�ï �ð�ò�í
�ï�ì �ï�î �ï�ð �ñ�ï �ð�ï �ñ�í �ñ�î �ó�õ �ô�ó �õ�î �í�î�í �í�ï�ò �í�ñ�î �í�ñ�ï �í�ó�í �í�ô�ô �î�í�ð
�í�ó �í�ò �í�ñ �í�î �î�ï �î�í �ï�ï �ï�ô �ï�õ �ò�õ �ò�ô �ò�õ �í�ì�í �í�ì�ó �í�í�í �í�í�õ �í�ï�î
�ò �ó �í�í �í�ð �í�í �í�í �í�ò �í�õ �î�õ �î�ó �î�õ �ñ�í �ð�ó �ð�ô �ò�ô �ñ�ì �ô�í
�í�õ �î�ð �í�ó �í�ð �î�ó �î�ñ �ï�î �ð�ï �ï�õ �î�ó �ð�ð �ó�î �ô�ò �õ�ó �õ�ï �ò�ó �ó�õ
�í�ô �î�ð �ð�ì �ï�ô �ð�õ �ò�ñ �í�í�ó �í�ï�ò �í�ô�ò �î�õ�í �ï�ï�õ �ð�í�ò �ð�ñ�ï �ï�ò�ó �ñ�ì�ð �ñ�î�î �ð�ð�ï
�ñ�ì �ð�í �ò�í �ñ�ð �ò�ð �ô�õ �õ�ñ �í�í�ð �í�õ�ï �î�ì�ï �ï�í�ï �ï�õ�ð �ð�ð�ï �ð�ñ�ì �ð�ò�ò �ð�ñ�ï �ð�ñ�ì
�ñ�ð �ð�ï �ð�ò �ð�ó �ñ�ì �ó�í �õ�ô �í�î�ó �í�ò�ì �í�ó�õ �ï�î�ñ �ï�ó�ó �ð�ï�ì �ð�ô�ô �ð�ó�ó �ð�õ�ï �ð�ò�õ
�ñ�ï �ò�ï �ð�ó �ò�ñ �ñ�ò �ó�ï �õ�ó �í�í�î �í�ò�ñ �í�ó�ò �î�ò�ï �ï�ï�ò �ï�ô�í �ð�ì�ô �ð�î�ó �ð�ñ�í �ð�ð�õ
�ð�ì �ï�ô �ï�õ �ï�ï �î�ñ �î�ô �ï�ï �ð�ô �ð�ó �ð�ô �í�ì�ì �í�ï�í �í�î�ô �í�ð�ò �í�ñ�ð �í�ó�ð �î�ì�ô

�î�ò �ï�ó �ð�ì �ñ�ð �ñ�ñ �ô�ô �í�í�ñ �í�ñ�ì �î�ì�ð �ï�î�ò �ï�õ�ò �ð�ð�ì �ð�ï�î �ð�î�í �ð�ñ�õ �ð�õ�ì �ð�ð�ï
�ï�ð �î�õ �ï�õ �ñ�ï �ð�ó �ò�õ �í�í�õ �í�ï�ð �í�ô�ì �î�ð�ò �ï�ô�î �ð�ï�ó �ð�ï�õ �ð�ô�ì �ð�ó�ì �ð�õ�ñ �ð�ð�õ
�î�ô �ï�ð �î�î �ð�ï �ï�ó �ò�ô �ð�õ �í�ì�ð �í�ñ�õ �í�õ�ó �ï�ð�í �ð�ï�î �ð�ô�î �ñ�í�ó �ð�õ�î �ñ�ì�ð �ñ�í�ï
�ð�ó �ð�í �ð�ï �ò�ì �ô�ó �õ�ô �í�í�ó �í�ï�ô �í�ò�ñ �î�í�ó �ï�ï�ò �ï�õ�î �ð�ò�ñ �ð�ô�í �ð�õ�ñ �ñ�í�ñ �ð�ô�í
�ð�õ �ñ�ð �ð�ï �ò�õ �ó�ð �ó�õ �ô�õ �í�í�ô �í�ò�ì �í�õ�ð �î�ò�ó �ï�î�ì �ð�ð�ì �ð�ð�õ �ð�ò�ï �ð�ô�ð �ð�ô�ï
�ï�í �í�õ �î�î �ï�î �ï�ô �î�ô �î�í �ñ�ì �ð�ò �ð�í �ô�ó �í�ì�ð �í�ì�ô �í�ï�î �í�ð�ï �í�ò�ð �í�ó�í
�ñ �í�í �í�î �ó �í�ð �í�ó �í�ð �î�ð �î�õ �î�ï �ï�ó �ñ�ñ �ñ�ó �í�ì�ï �ô�î �í�ì�î �õ�ñ
�í�ð �î�î �ï�ô �ð�ð �ò�ï �ò�ò �õ�ï �í�ñ�í �î�î�ô �î�ò�õ �ï�ô�ò �ð�ì�ô �ð�ô�õ �ñ�î�ð �ð�õ�ï �ð�õ�î �ð�õ�ð
�ð�ò �ð�ò �ñ�í �ò�í �ô�õ �ó�î �õ�ï �í�î�î �í�ó�õ �î�ï�ñ �ï�ï�ô �ð�ì�í �ð�ó�ô �ñ�ï�ð �ñ�í�î �ñ�ï�õ �ñ�î�ð
�ñ�î �ï�í �ï�î �ð�î �ñ�ì �ò�î �õ�ï �í�ï�ï �í�ô�í �î�í�î �ï�ì�î �ð�ï�ñ �ð�ò�í �ð�ó�ò �ð�ó�ì �ñ�ð�ó �ð�ô�ì
�í�ó �î�ï �î�í �î�ó �ï�í �ó�ó �õ�ì �í�ï�ï �í�ô�õ �î�ò�õ �ï�ì�õ �ï�í�ò �ï�ð�ó �ð�ï�õ �ð�ð�ï �ð�õ�ð �ð�î�õ
�ð�ó �ò�ð �ñ�ô �ò�ô �ò�í �ò�ò �ô�ó �í�ð�ò �í�ñ�ð �î�î�ï �î�ô�î �ï�ð�ì �ð�í�ð �ð�ð�í �ð�ï�õ �ð�ð�ñ �ð�ò�í
�í�ì �î �í�î �î �ï �í�í �í�ï �í�ñ �õ �í�õ �í�ô �ï�ô �ï�ï �ï�õ �ñ�ñ �ð�ï �ï�î
�ó �î �ô �ñ �ð �ñ �ò �ñ �õ �í�î �í�ò �ó �î�î �î�í �í�ó �í�ó �î�ð
�î�õ �î�ñ �ï�ó �ð�í �ð�ï �ó�í �í�î�ì �í�ò�õ �î�î�ô �ï�ì�ð �ð�ì�ó �ð�ï�ò �ñ�î�ñ �ï�ó�ó �ñ�ï�ô �ñ�ñ�î �ñ�ï�ð
�ï�ï �ð�ð �ñ�ð �ñ�ò �ñ�ó �ò�õ �ô�ï �í�ï�ì �í�õ�ï �î�ñ�õ �ï�ð�ñ �ð�ó�í �ð�õ�ð �ñ�ï�õ �ñ�ó�ì �ñ�ò�ñ �ñ�í�ò
�ï�õ �ï�ò �ñ�ó �ò�ò �ñ�ð �ó�ó �ô�õ �í�ï�ð �í�ò�õ �î�ñ�ì �ï�î�õ �ð�ð�í �ñ�î�ì �ñ�ì�õ �ñ�ð�ô �ñ�ô�ó �ñ�ò�í
�ï�ó �ï�ñ �ï�î �ð�ô �ó�í �ó�ô �ô�õ �í�î�ô �í�ñ�ô �î�î�õ �ï�ì�ð �ð�í�ï �ð�ô�õ �ð�ô�ì �ñ�ð�ñ �ñ�ñ�ñ �ñ�ì�ñ
�ð�ð �ó�ï �ñ�ì �ò�ô �ó�ì �ò�ô �õ�ñ �í�ì�î �í�ð�õ �í�õ�ô �î�ñ�ô �ï�ñ�î �ð�ì�í �ð�ï�í �ð�ð�ô �ð�ï�ó �ð�í�ï

�ô�î�ô �õ�ì�í �õ�ñ�î �í�í�ó�í �í�î�õ�ò �í�ò�ì�ô �î�ì�õ�õ �î�ô�î�ï �ï�ô�ð�í �ñ�ì�í�ð �ò�õ�ð�ì �ô�ñ�î�ñ �õ�ò�ï�ò �õ�õ�ò�î �í�ì�ð�ò�ì �í�ì�ô�í�í �í�ì�ï�ï�ñ

�ï�ò �ï�õ �ð�í �ñ�í �ñ�ò �ó�ì �õ�í �í�î�ï �í�ò�ó �î�í�ô �ï�ì�î �ï�ó�í �ð�í�õ �ð�ï�ï �ð�ñ�ñ �ð�ó�ì �ð�ð�õ

�í�ô�ñ�ò
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�ì�ô�W�ì�ì �ì�ô�W�í�ñ �ì�ô�W�ï�ì �ì�ô�W�ð�ñ �ì�õ�W�ì�ì �ì�õ�W�í�ñ �ì�õ�W�ï�ì �ì�õ�W�ð�ñ �í�ì�W�ì�ì �í�ì�W�í�ñ �í�ì�W�ï�ì �í�ì�W�ð�ñ �í�í�W�ì�ì �í�í�W�í�ñ �í�í�W�ï�ì �í�í�W�ð�ñ �í�î�W�ì�ì
�ð�ô�ñ �ð�ó�ñ �ð�ð�ô �ð�ñ�ñ �ð�î�ì �ð�ì�ì �ð�í�ï �ð�í�ò �ï�ó�î �ï�ô�î �ð�ð�õ �ð�í�ì �ð�ð�ï �ð�î�î �ð�í�î �ð�ï�í �ï�ô�î
�ñ�î�ï �ð�ò�ó �ð�ì�ì �ð�î�ñ �ï�õ�ô �ï�ô�ò �ð�î�ï �ï�ó�ð �ð�î�ô �ï�ô�î �ð�ì�õ �ð�î�ñ �ð�ï�î �ð�ñ�ì �ð�ð�õ �ð�ò�ì �ð�ð�ò
�î�í�ô �î�î�ó �î�ð�õ �î�ð�î �ï�î�õ �ï�ñ�ñ �ï�ï�ô �ð�í�ì �ð�í�ô �ð�ó�ì �ð�î�ñ �ð�ò�î �ð�ð�î �ð�ó�ï �ð�ï�ñ �ð�ì�ï �ð�ñ�ì
�í�ð�ì �í�ð�ó �î�í�õ �î�î�í �î�ï�í �î�ó�í �î�õ�ñ �ï�ñ�î �ï�ñ�ï �ï�õ�ï �ï�õ�ð �ð�ï�ñ �ð�í�ì �ð�ï�ó �ð�ï�í �ð�ï�ò �ð�ñ�ò
�ô�ô �ô�ñ �í�í�ó �í�ï�ô �í�ð�ó �í�ô�î �í�õ�í �î�í�í �î�ó�í �ï�í�ñ �ï�ð�ñ �ï�ï�ñ �ï�õ�î �ð�ì�ò �ï�ô�í �ð�ð�ò �ð�ì�ï
�í�ï�í �í�í�ô �í�ñ�ï �í�ñ�ï �í�ô�ô �î�î�í �î�î�ï �î�ô�î �ï�í�ñ �ï�ð�ô �ï�ó�ï �ð�í�ñ �ð�ð�õ �ï�ô�í �ð�ï�ó �ï�ò�ô �ð�ò�ó
�ð�ó�ï �ð�ô�í �ð�ñ�ð �ð�í�ô �ð�ò�ï �ð�í�ô �ð�î�î �ð�ð�ð �ï�ò�ó �ï�ó�ô �ð�í�ï �ð�í�ð �ð�í�ô �ï�ï�ï �ï�ò�í �ð�ì�õ �ð�ì�ï
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�D�}�v���î�ì�����‰�Œ���î�ì�í�ñ �î�ð �í�ô �ó �í�ì �ó �í�í �ò �ð �í�î �ô �õ �ñ �í�ì �í�ì �í�í
�d�µ�����î�í�����‰�Œ���î�ì�í�ñ �ì �í �ì �ì �ì �î �í �ì �ì �ì �î �ì �í �î �ì
�t�������î�î�����‰�Œ���î�ì�í�ñ �í �ì �í �í �í �ì �ì �í �í �ì �í �ì �î �î �î
�d�Z�µ���î�ï�����‰�Œ���î�ì�í�ñ �î�î �î�ì �í�ô �î�ð �í�ò �í�ô �í�ó �í�ð �í�ô �í�ò �î�î �î�ï �í�ó �î�î �î�ì
�&�Œ�]���î�ð�����‰�Œ���î�ì�í�ñ �ì �î �ì �î �î �ì �í �ì �ì �ì �ì �í �ì �ì �ì
�^���š���î�ñ�����‰�Œ���î�ì�í�ñ �ï�ì �î�ì �í�î �í�õ �í�ï �ô �í�î �õ �í�ó �í�í �í�ñ �ñ �í�ó �í�ð �í�ñ
�^�µ�v���î�ò�����‰�Œ���î�ì�í�ñ �î�í �í�ô �í�ô �í�î �ô �ô �í�î �í�ì �í�î �ó �ò �ñ �ó �õ �ó
�D�}�v���î�ó�����‰�Œ���î�ì�í�ñ �í�î �í�ñ �í�î �í�î �í�ì �ð �ñ �í�ì �õ �ñ �í�ì �ñ �õ �ô �í�õ
�d�µ�����î�ô�����‰�Œ���î�ì�í�ñ �ì �ï �ì �ï �í �í �í �ì �í �ì �í �ì �ì �í �ì
�t�������î�õ�����‰�Œ���î�ì�í�ñ �ì �ì �ì �í �ì �í �î �í �ì �í �í �ì �í �î �ì
�d�Z�µ���ï�ì�����‰�Œ���î�ì�í�ñ �î �ì �í �ì �í �ì �ì �í �ì �ì �í �í �ð �ì �í
�&�Œ�]���ì�í���D���Ç���î�ì�í�ñ �ì �í �í �ì �î �í �í �í �í �î �ì �ï �ì �î �î

�d�}�š���o���t�����l�����Ç �í�ñ�õ �í�ð�í �í�í�î �í�í�ì �í�ì�õ �í�í�í �ô�õ �õ�í �í�í�ð �õ�ñ �õ�ô �í�ì�ó �õ�ô �í�ì�ò �í�í�ó

���À���Œ���P�����t�����l�����Ç �ó �ò �ñ �ñ �ñ �ñ �ð �ð �ñ �ð �ð �ñ �ð �ñ �ñ
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�ì�ï�W�ð�ñ �ì�ð�W�ì�ì �ì�ð�W�í�ñ �ì�ð�W�ï�ì �ì�ð�W�ð�ñ �ì�ñ�W�ì�ì �ì�ñ�W�í�ñ �ì�ñ�W�ï�ì �ì�ñ�W�ð�ñ �ì�ò�W�ì�ì �ì�ò�W�í�ñ �ì�ò�W�ï�ì �ì�ò�W�ð�ñ �ì�ó�W�ì�ì �ì�ó�W�í�ñ �ì�ó�W�ï�ì �ì�ó�W�ð�ñ
�í �ì �í �ì �ï �í�õ �ï�í �ð�ï �ï�ô �ñ�ñ �ó�î �í�î�ï �í�ò�õ �í�ñ�ð �í�ñ�î �í�ò�ð �í�õ�ó
�í�õ �í�ñ �í�ð �î�ó �í�ò �î�ï �ï�ð �ï�ô �ð�ó �ð�ô �ò�ó �ô�ó �í�ï�î �í�ò�ì �í�ñ�ï �í�ò�ñ �í�ò�ó
�í�õ �í�ò �í�ð �í�ó �î�ì �î�ò �î�ì �ï�í �ï�ð �ð�ó �ï�ô �ñ�ò �ñ�ì �ð�ô �ò�î �ò�í �ó�í
�í�î �õ �õ �í�ï �í�ð �í�ò �í�î �í�ï �í�ó �í�ô �ï�î �ï�ò �î�ï �ï�ð �ð�ñ �ñ�ñ �ñ�ó
�ó �î �ô �ñ �ò �õ �ô �í�í �í�ð �í�î �í�ð �í�ô �í�ñ �î�í �í�ó �ï�ô �ï�ï
�í�ï �ô �í�ï �í�ì �í�ð �õ �í�î �í�ò �í�î �î�ô �ï�í �î�ñ �ï�ó �î�ì �ï�ñ �ð�ó �ï�í
�ô �í�ñ �î�ò �í�ô �î�ì �ï�ó �ï�î �ï�õ �ñ�î �ò�ð �ô�î �í�î�ô �í�ð�ó �í�ð�ô �í�ò�ñ �î�î�ì �í�ó�ð
�í �ì �í �ï �í�ï �î�ñ �ï�ñ �ï�õ �ð�î �ò�ì �ó�ò �í�ì�ð �í�ï�ò �í�ó�ò �í�ô�î �í�ô�ï �î�ì�î
�ð �í �ì �í�ð �í�ô �î�ò �ï�õ �ð�ì �ï�ì �ñ�ô �ô�ô �í�í�ò �í�ñ�ñ �í�ó�ð �í�ô�ì �í�õ�ò �í�ñ�õ
�í �î �ì �ì �î�ï �î�ô �ï�ï �ñ�ñ �ð�ï �ð�ñ �ó�ð �õ�î �í�ï�ï �í�î�î �í�ð�ð �í�ï�í �í�í�ô
�î �ì �ò �í�ò �í�ó �í�ó �í�ó �î�í �î�ì �ï�í �ï�í �ï�ï �ï�ó �ð�ï �ò�ì �ñ�ñ �ò�ð

�í�ò �í�ð �î�î �î�ò �î�ì �î�ô �ï�õ �ð�ò �ó�í �ó�í �í�ì�ï �í�ï�ò �î�ì�õ �î�ì�õ �î�î�ï �î�í�õ �í�õ�ó
�í�ó �í�ò �í�ñ �ï�î �í�ó �î�ï �ï�í �ð�î �ñ�ì �ð�ò �í�ì�ô �í�î�ì �í�ô�ñ �î�ï�ô �î�ì�ì �í�õ�ð �í�ô�ð
�ì �ì �ì �ï �í �î �î�ô �ð�ì �ð�ð �ñ�ó �ô�ì �í�ï�ï �í�ò�ò �í�ó�í �î�í�ð �í�õ�ì �í�õ�õ
�ì �ì �ì �î �ì �ì �í�ò �ð�ñ �ñ�ì �ò�ó �ô�ñ �í�ï�ò �í�ò�ð �í�ò�ì �í�ô�ò �í�õ�ì �í�ô�ñ
�ï �í �ì �í �ì �í�ì �ï�í �ð�ò �ð�ñ �ñ�ó �ô�ñ �í�í�ì �í�ð�î �í�ï�õ �í�ô�ì �í�í�ô �í�ò�î
�ñ �ò �õ �ò �ò �î�ï �î�í �î�ò �î�õ �ï�ñ �ð�ô �ð�ì �ñ�ï �ñ�ô �ó�ñ �ô�ì �ò�ó
�ñ �ó �ó �ó �ó �í�ì �ñ �í�ò �í�ð �í�õ �î�ñ �î�ð �ï�ì �î�ï �î�ô �ï�ô �ï�ï
�î�ï �í�ò �í�î �î�í �î�õ �î�ó �ð�î �ó�í �ò�í �ô�ï �í�î�ñ �î�ì�ï �î�ï�ì �î�î�ó �î�ì�ì �î�í�î �í�ô�ò
�í �í �í �í �í �î�ì �ð�í �ñ�î �ò�ì �ó�ï �í�í�ó �í�ñ�í �í�ó�ð �î�ì�ñ �î�î�ó �î�î�ï �î�ì�ô
�í �í�ì �í�ð �î�ï �î�ò �ï�î �ï�î �ñ�ì �ñ�ð �ô�í �í�ì�õ �í�ñ�ô �í�ò�ó �î�í�í �î�ð�ð �í�ô�ð �î�ì�ó
�î�ô �ï�í �î�ì �ï�ì �ñ�ð �ï�ì �ï�õ �ð�ô �ñ�ï �ó�ñ �í�ì�ï �õ�ï �í�ì�ñ �í�ñ�î �í�ð�ð �í�ï�ò �í�î�î
�ì �ì �í �ì �í�ñ �î�ï �ð�ì �ð�ô �ñ�î �ñ�ï �ô�õ �í�í�ï �í�ï�î �í�ò�ñ �í�ò�õ �í�ð�ó �í�ï�í
�í�ì �í�ì �í�ï �í�ñ �õ �í�ñ �î�ó �ï�ñ �î�ì �ð�ï �ð�ñ �ð�ô �ð�ó �ð�õ �ó�ï �ô�ô �í�ì�î
�í�î �í�ï �í�ì �í�ì �ò �í�ð �î�î �í�ï �í�ð �î�ñ �î�õ �î�õ �î�õ �ï�ð �ï�ò �ð�î �ð�ô
�í�ð �í�ï �í�ó �î�î �î�ð �ï�î �ð�ó �ò�ì �ò�õ �ô�õ �í�í�í �í�ò�õ �î�ì�ì �î�í�õ �î�ì�ô �î�î�ó �î�î�ò
�ì �ì �ì �ì �í�ì �ï�ì �ï�ó �ñ�ì �ñ�ñ �ô�ì �í�ì�ï �í�ò�í �í�ó�ï �î�ì�ô �î�ì�ñ �î�ï�ò �î�í�ñ
�î �í �ì �ì �î�ð �í�ó �ð�ô �ð�ô �ð�õ �ô�ñ �í�ì�ô �í�ï�î �í�ò�ò �í�ò�ñ �î�í�ï �í�ó�ô �í�ó�ò
�ó �í�î �í�ó �î�ñ �í�ó �î�ô �ï�õ �ñ�ð �ñ�ì �ó�í �í�ì�ñ �í�ð�ó �í�ñ�ñ �í�ô�ð �î�ì�ñ �í�ô�õ �í�ó�ò
�í �ì �ì �í �î�ò �í�õ �ð�ï �ð�õ �ñ�ì �ò�ì �í�ì�ì �í�î�ð �í�ñ�ì �í�ò�î �í�ð�ï �í�ð�î �í�ï�ó

�í�ó�õ �í�ó�î �í�ô�ô �î�ó�ò �ï�õ�í �ñ�í�ð �ó�ô�õ �í�ì�ñ�ì �í�í�í�í �í�ð�ñ�ï �î�ì�ñ�õ �î�ô�í�ó �ï�ð�ó�ó �ï�ô�í�ó �ð�ì�ï�ð �ï�õ�ñ�î �ï�ô�ï�ì

�ô �ó �ô �í�î �í�ó �î�î �ï�ð �ð�ò �ð�ô �ò�ï �õ�ì �í�î�î �í�ñ�í �í�ò�ò �í�ó�ñ �í�ó�î �í�ò�ó

�ò�ð�ó
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�ì�ô�W�ì�ì �ì�ô�W�í�ñ �ì�ô�W�ï�ì �ì�ô�W�ð�ñ �ì�õ�W�ì�ì �ì�õ�W�í�ñ �ì�õ�W�ï�ì �ì�õ�W�ð�ñ �í�ì�W�ì�ì �í�ì�W�í�ñ �í�ì�W�ï�ì �í�ì�W�ð�ñ �í�í�W�ì�ì �í�í�W�í�ñ �í�í�W�ï�ì �í�í�W�ð�ñ �í�î�W�ì�ì
�î�ì�ì �í�ð�ñ �í�ó�ñ �í�ñ�î �í�í�ï �í�ì�õ �í�ì�î �í�î�ð �í�í�í �í�ì�ô �í�ì�ò �í�ì�ì �í�ì�ô �í�í�ò �õ�ñ �í�ì�î �í�í�ì
�í�ð�ñ �í�ï�ì �í�î�ô �í�í�ô �í�ì�ô �õ�í �õ�ì �í�ì�ð �í�ì�ô �í�ì�ñ �õ�ó �í�ì�í �í�ï�ó �í�ï�ð �í�í�ï �í�î�ñ �í�ï�ñ
�ò�ï �ó�í �õ�í �õ�î �õ�ô �í�í�ì �í�í�ñ �õ�ð �í�í�õ �í�î�ñ �í�ï�î �í�ï�ì �í�ñ�õ �í�ó�ó �í�ò�ñ �í�ò�ñ �í�õ�ó
�ò�í �ó�ô �ó�í �ô�ñ �ó�õ �õ�í �í�î�ò �í�î�í �í�í�ó �í�ï�ð �í�ð�ð �í�ñ�í �í�ð�ò �í�ð�ó �í�ï�ô �í�ï�õ �í�î�ï
�ï�ò �ï�ó �ñ�í �ñ�õ �ò�ð �ò�ó �ô�ð �ó�ï �õ�ð �í�í�ì �í�ì�ô �í�î�í �í�í�õ �í�ð�ò �í�ð�ô �í�í�ñ �í�ð�ó
�ð�ð �ð�ó �ò�ð �ò�ï �ó�ð �ò�ô �í�ì�í �í�ì�ó �í�î�ô �í�î�ì �í�ï�ò �í�ð�ï �í�ñ�ï �í�ð�õ �í�ñ�ï �í�ñ�ñ �í�ð�î
�í�ô�ð �í�õ�ò �í�õ�ô �í�ñ�ï �ô�î �í�ì�í �í�í�ò �í�í�ò �í�ï�õ �í�ï�ï �õ�ñ �í�î�ì �í�í�ñ �í�î�ô �í�ì�î �í�î�ì �í�ï�õ
�î�ì�î �í�õ�ï �í�ó�ð �í�ñ�ñ �í�ì�í �í�í�í �í�í�ñ �í�í�ó �í�ì�ó �í�í�ó �í�í�í �í�í�ð �õ�ô �í�ì�õ �í�î�î �í�í�õ �õ�ô
�í�ï�õ �í�ð�ó �í�ï�í �í�ï�ì �í�ì�ó �í�í�î �í�ï�ì �í�î�ô �í�í�ô �í�ì�ï �í�î�ò �í�î�ð �í�í�ð �í�ì�ò �í�ì�ó �í�í�ñ �í�í�ì
�í�î�õ �í�î�õ �í�ï�í �í�í�ô �õ�ñ �í�í�ï �í�ì�ô �í�î�î �í�í�ò �í�î�ò �í�î�ñ �í�í�õ �í�î�ô �í�ï�î �í�ñ�ì �í�ð�ï �í�ì�î
�ñ�õ �ò�ó �ô�ì �õ�ò �õ�ì �í�ì�ì �í�í�ï �í�í�í �í�î�î �í�í�ó �í�ì�í �í�í�ð �í�î�ð �í�ð�ò �í�î�ñ �í�ð�ì �í�î�ó

�î�î�î �í�ô�ñ �î�ì�ð �í�í�õ �í�î�ô �í�í�ñ �í�í�ô �í�ì�í �í�ì�ï �í�í�ñ �í�î�ð �í�í�ò �õ�ô �í�í�ñ �í�ì�î �í�ì�ô �í�ì�ò
�í�õ�ð �í�ó�í �í�ô�õ �í�õ�ó �í�ô�ô �í�í�ô �í�ì�ô �í�î�ò �õ�õ �í�í�ì �õ�ô �í�ì�ì �í�í�ì �õ�ð �ô�ô �õ�ð �í�ì�ð
�í�õ�ð �í�ó�ó �í�ó�ì �î�ì�ó �í�ó�õ �í�ð�ñ �í�í�ó �í�í�ò �í�ì�ñ �í�í�ó �õ�ô �í�ì�ô �í�í�ò �í�í�í �õ�ô �í�ì�í �í�ì�ì
�í�ô�ò �í�ô�õ �í�ô�õ �í�î�ó �í�í�õ �í�í�î �í�ï�ï �í�ð�ó �í�î�õ �õ�ð �õ�ì �í�í�ï �í�ì�ð �í�í�ó �í�ì�ó �õ�í �í�í�ñ
�í�î�ï �í�í�ô �í�î�ð �í�í�õ �í�í�ó �í�î�ô �í�ì�ð �í�í�ï �í�î�ð �í�ï�ï �í�í�õ �í�î�î �í�ï�ì �í�î�ó �í�í�ò �í�î�ñ �í�î�ó
�ô�ô �ô�í �ô�ó �í�ì�ñ �í�í�î �í�î�ñ �í�ð�î �í�ï�ð �í�ï�õ �í�ð�î �í�ñ�ñ �í�ð�í �í�ï�ì �í�ï�ñ �í�ñ�ñ �í�ò�î �í�ñ�ð
�ð�ó �ð�õ �ò�ò �ñ�õ �ò�ï �ô�ï �ô�ì �õ�ð �í�ì�õ �í�í�ð �í�î�ñ �í�ð�ì �í�ñ�õ �í�ï�ñ �í�ð�ñ �í�ð�ò �í�î�õ
�î�î�ð �í�ò�ï �í�ô�ô �í�ï�î �í�í�ï �í�í�ì �í�ì�ò �í�î�í �í�ì�õ �í�ï�î �í�í�ñ �í�î�ô �í�í�ì �í�ï�î �í�î�ì �í�ì�ì �í�î�ñ
�í�õ�ò �í�ò�ó �í�ó�ð �í�ñ�î �í�ï�í �í�î�ô �í�î�õ �í�í�ò �í�í�ó �õ�ó �í�ì�ó �í�î�í �í�ì�í �ô�ó �í�ì�ò �õ�õ �õ�ò
�í�ò�ñ �í�ò�ó �í�ñ�í �í�ð�ò �í�î�ò �í�ì�ó �í�î�ì �í�ï�î �í�ì�ï �í�í�ï �í�í�ï �í�í�õ �í�í�ò �í�í�ð �í�ì�ð �í�ì�í �í�ì�ô
�í�í�ð �í�î�ò �í�î�ñ �í�í�ò �í�í�ì �í�ì�î �í�í�ï �í�í�ì �í�ì�ò �í�í�ò �í�î�ñ �í�ì�ñ �í�î�ó �í�ì�î �í�í�î �í�í�ó �í�í�ò
�í�ï�ñ �í�ï�ò �í�î�õ �í�î�ð �õ�ò �í�î�ò �í�ì�õ �í�í�ô �í�í�ð �õ�ô �õ�ó �í�í�ò �í�î�ð �í�í�ñ �í�ð�õ �í�î�õ �í�ð�ñ
�í�í�ô �í�í�õ �í�ð�î �í�ï�ñ �í�ñ�ì �í�ñ�õ �í�ó�ð �í�ò�ð �í�ò�ò �í�ó�î �í�ñ�ì �í�ó�ñ �í�ò�õ �í�ï�ò �í�ð�õ �í�ï�ï �í�í�î
�ð�ô �ñ�î �ó�ï �ó�ñ �ô�ï �ó�ò �í�í�í �í�í�ò �í�î�ì �í�î�ð �í�ñ�ì �í�ð�ì �í�ï�ì �í�ò�ñ �í�ò�î �í�ñ�í �í�ð�ï
�î�í�í �í�ñ�ô �í�ð�î �í�ñ�ñ �í�í�ô �í�ì�ï �í�î�í �í�í�ð �í�î�î �í�í�ó �í�î�ì �í�î�ì �í�î�ô �í�î�ð �í�ì�ô �í�í�ó �í�í�ï
�í�ó�ì �í�ï�ï �í�ð�ï �í�ð�ð �í�î�í �í�í�ô �í�ì�ð �í�ì�ó �í�í�ð �í�ì�ô �í�ì�ô �í�î�ì �õ�ï �í�ì�ô �í�ì�î �í�ì�õ �í�í�ò
�í�ò�ñ �í�ï�ð �í�ð�î �í�ñ�ñ �í�ï�ó �í�ì�ô �í�ì�ò �í�í�õ �õ�õ �í�ì�ó �í�í�ñ �í�î�í �í�í�î �õ�ô �í�î�ò �í�í�ó �í�î�ñ
�í�ó�õ �í�ò�ï �í�ó�ó �í�ò�î �í�ï�ð �í�ð�ì �í�ï�í �í�î�ï �í�í�õ �í�í�í �í�î�ò �õ�ó �í�î�ì �í�ì�ï �í�í�ï �õ�ô �í�ì�õ
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APPENDIX O: ADDITIONAL A43 FLOW VALIDATION (WEBTRIS) 
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APPENDIX P: B4100 MANUAL CLASSIFIED COUNT DATA 
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�ì�ì�W�ì�ì �î�í �î�ñ �î�ð �î�ò �ï�ì �ï�õ �ð�ï �î�ñ �ï�ì
�ì�í�W�ì�ì �í�ò �í�ô �í�õ �î�î �î�í �î�ð �î�ï �í�õ �î�ì
�ì�î�W�ì�ì �í�ñ �í�ñ �í�ñ �í�ô �î�ì �î�í �í�ô �í�ó �í�ó
�ì�ï�W�ì�ì �í�ó �í�ò �í�ó �í�ô �í�ô �í�õ �í�ò �í�ó �í�ó
�ì�ð�W�ì�ì �ï�ï �ï�ò �ï�ñ �ï�ñ �ï�ò �î�î �í�ó �ï�ñ �ï�í
�ì�ñ�W�ì�ì �ô�î �ô�ñ �ô�ñ �ô�ï �ó�õ �ð�ì �î�õ �ô�ï �ò�õ
�ì�ò�W�ì�ì �í�õ�ó �î�í�ô �î�î�í �î�í�ð �í�õ�õ �ò�ï �ð�ó �î�í�ì �í�ò�ò
�ì�ó�W�ì�ì �ð�í�î �ð�ñ�ñ �ð�ò�í �ð�ñ�ô �ð�í�õ �í�í�ô �ó�õ �ð�ð�í �ï�ð�ï
�ì�ô�W�ì�ì �ï�ð�ì �ï�ô�ð �ï�ô�ñ �ï�ô�ì �ï�ñ�õ �í�õ�í �í�ì�ô �ï�ó�ì �ï�ì�ó
�ì�õ�W�ì�ì �î�ñ�ó �î�ó�ð �î�ó�í �î�ó�ò �î�ô�í �î�ó�ð �í�ó�ô �î�ó�î �î�ñ�õ
�í�ì�W�ì�ì �î�ð�õ �î�ð�õ �î�ñ�õ �î�ò�í �î�ô�ï �ï�í�ñ �î�ñ�ò �î�ò�ì �î�ò�ô
�í�í�W�ì�ì �î�ó�í �î�ó�ñ �î�ó�ô �î�ô�ò �ï�í�ò �ï�ñ�ô �î�õ�ñ �î�ô�ñ �î�õ�ó
�í�î�W�ì�ì �î�ô�õ �î�õ�ò �ï�ì�ô �ï�ì�í �ï�ò�ô �ï�ô�ñ �ï�î�ò �ï�í�î �ï�î�ñ
�í�ï�W�ì�ì �ï�í�î �ï�î�í �ï�ï�í �ï�î�ô �ð�í�ñ �ï�ò�ï �ï�í�î �ï�ð�í �ï�ð�ì
�í�ð�W�ì�ì �ï�ð�ï �ï�ò�ñ �ï�ó�ð �ï�ó�ñ �ð�ó�ó �ï�ð�ï �î�õ�ï �ï�ô�ó �ï�ò�ó
�í�ñ�W�ì�ì �ð�í�ì �ð�ï�ñ �ð�ñ�î �ð�ñ�ó �ñ�ð�ì �ï�î�ï �ï�ì�í �ð�ñ�õ �ð�í�ó
�í�ò�W�ì�ì �ñ�ï�ò �ñ�ó�ï �ñ�õ�í �ñ�õ�õ �ñ�õ�ò �ï�ð�í �ï�ì�ò �ñ�ó�õ �ñ�ì�ò
�í�ó�W�ì�ì �ò�ì�ì �ò�ï�ï �ò�ñ�ï �ò�ò�ï �ñ�õ�ï �ï�í�î �î�ñ�î �ò�î�ô �ñ�î�õ
�í�ô�W�ì�ì �ð�ì�î �ð�î�õ �ð�ï�ò �ð�ï�ô �ð�ð�ð �î�ò�ì �î�ï�î �ð�ï�ì �ï�ó�ó
�í�õ�W�ì�ì �î�ñ�ñ �î�ó�ï �î�ô�ñ �ï�ì�ó �î�õ�ð �í�õ�õ �í�õ�ð �î�ô�ï �î�ñ�ô
�î�ì�W�ì�ì �í�ñ�ó �í�ò�ð �í�ô�ï �í�ô�î �í�ó�ï �í�ð�ð �í�í�ô �í�ó�î �í�ò�ì
�î�í�W�ì�ì �í�ì�õ �í�î�î �í�ï�ó �í�ï�ò �í�î�î �í�í�ï �ô�ñ �í�î�ñ �í�í�ô
�î�î�W�ì�ì �õ�î �í�ì�ò �í�í�ñ �í�î�ï �í�í�ó �í�ì�î �ñ�ó �í�í�í �í�ì�î
�î�ï�W�ì�ì �ï�ô �ð�ò �ñ�ì �ñ�ò �ò�õ �ò�ô �ï�î �ñ�î �ñ�í
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�í�î�,�~�ó�r�í�õ�• �ð�ð�î�ì �ð�ò�ô�õ �ð�ó�õ�ô �ð�ô�î�ï �ñ�ì�õ�î �ï�ñ�ô�ï �î�õ�ï�ó �ð�ó�ò�ð �ð�ï�ï�ñ
�í�ò�,�~�ò�r�î�î�• �ñ�í�ï�ô �ñ�ð�ò�ò �ñ�ò�î�ñ �ñ�ò�ò�î �ñ�ô�ô�ì �ð�í�ì�ï �ï�ï�ô�î �ñ�ñ�ñ�ð �ñ�ì�ï�ò
�í�ô�,�~�ò�r�î�ð�• �ñ�î�ò�õ �ñ�ò�í�ó �ñ�ó�õ�ì �ñ�ô�ð�í �ò�ì�ò�ó �ð�î�ó�î �ï�ð�ó�í �ñ�ó�í�ó �ñ�í�õ�ì
�î�ð�,�~�ì�r�î�ð�• �ñ�ð�ñ�î �ñ�ô�í�ï �ñ�õ�ô�ñ �ò�ì�ð�ð �ò�î�ó�í �ð�ð�ï�ó �ï�ò�í�ò �ñ�õ�í�ï �ñ�ï�ó�ð

���D���W�����l �ì�ó�W�ì�ì �ì�ó�W�ì�ì �ì�ó�W�ì�ì �ì�ó�W�ì�ì �ì�ó�W�ì�ì �í�í�W�ì�ì �í�í�W�ì�ì �ì�ó�W�ì�ì �ì�ó�W�ì�ì
�ð�í�î �ð�ñ�ñ �ð�ò�í �ð�ñ�ô �ð�í�õ �ï�ñ�ô �î�õ�ñ �ð�ð�í �ï�ð�ï

�W�D���W�����l �í�ó�W�ì�ì �í�ó�W�ì�ì �í�ó�W�ì�ì �í�ó�W�ì�ì �í�ò�W�ì�ì �í�î�W�ì�ì �í�î�W�ì�ì �í�ó�W�ì�ì �í�ó�W�ì�ì
�ò�ì�ì �ò�ï�ï �ò�ñ�ï �ò�ò�ï �ñ�õ�ò �ï�ô�ñ �ï�î�ò �ò�î�ô �ñ�î�õ
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�ì�ì�W�ì�ì �î�ð �î�ì �î�í �î�ð �î�ò �ï�ó �ð�î �î�ï �î�ô
�ì�í�W�ì�ì �í�ð �í�ð �í�ñ �í�ò �í�ó �î�ì �î�ï �í�ñ �í�ó
�ì�î�W�ì�ì �í�ð �í�ñ �í�ò �í�ñ �í�ó �í�ô �í�ñ �í�ñ �í�ò
�ì�ï�W�ì�ì �î�ò �î�ò �î�ô �ï�ì �î�ó �î�í �í�ñ �î�ô �î�ñ
�ì�ð�W�ì�ì �ï�ó �ï�ò �ï�ñ �ï�ñ �ï�ó �í�ñ �õ �ï�ò �î�õ
�ì�ñ�W�ì�ì �í�í�ï �í�í�ñ �í�í�õ �í�í�ï �í�ì�ó �ð�í �î�ð �í�í�ï �õ�ì
�ì�ò�W�ì�ì �ï�ì�õ �ï�î�õ �ï�ð�í �ï�î�ð �î�ô�í �ô�ô �ð�ó �ï�í�ó �î�ð�ñ
�ì�ó�W�ì�ì �ò�í�ï �ò�ò�ô �ò�ó�ð �ò�ð�ñ �ñ�ô�õ �í�ò�í �ó�î �ò�ï�ô �ð�ô�õ
�ì�ô�W�ì�ì �ò�î�ô �ò�ñ�ó �ò�ñ�ñ �ò�ï�ó �ñ�ó�ì �î�ð�õ �í�í�í �ò�î�õ �ñ�ì�í
�ì�õ�W�ì�ì �ð�ì�ì �ð�í�ò �ð�î�ñ �ð�ì�õ �ï�ô�ô �ï�ì�ì �î�î�ð �ð�ì�ô �ï�ò�ò
�í�ì�W�ì�ì �ï�ð�ô �ï�ð�õ �ï�ð�ò �ï�ð�í �ï�ð�ó �ï�ñ�ó �ï�î�î �ï�ð�ò �ï�ð�ð
�í�í�W�ì�ì �ï�ð�ð �ï�ï�ð �ï�ï�ô �ï�ï�ï �ï�ñ�ô �ð�ì�ð �ï�ò�ì �ï�ð�í �ï�ñ�ï
�í�î�W�ì�ì �ï�î�õ �ï�î�ñ �ï�ï�ì �ï�ï�î �ï�ò�ð �ð�î�ó �ï�ó�ó �ï�ï�ò �ï�ñ�ñ
�í�ï�W�ì�ì �ï�î�î �ï�î�ñ �ï�ï�ì �ï�î�õ �ï�ó�ð �ð�ì�í �ï�ð�ô �ï�ï�ò �ï�ð�ó
�í�ð�W�ì�ì �ï�î�ï �ï�î�ô �ï�ð�ì �ï�ð�ì �ï�õ�î �ï�ò�ô �ï�ï�ð �ï�ð�ñ �ï�ð�ò
�í�ñ�W�ì�ì �ï�ï�ï �ï�ñ�í �ï�ñ�ó �ï�ñ�ó �ð�í�î �ï�ñ�ñ �ï�î�ð �ï�ò�î �ï�ñ�ò
�í�ò�W�ì�ì �ð�ð�ô �ð�ò�ô �ð�ô�ñ �ð�ô�î �ñ�í�í �ï�ñ�í �ï�ï�ô �ð�ó�õ �ð�ð�ì
�í�ó�W�ì�ì �ñ�í�õ �ñ�ð�ñ �ñ�ð�ó �ñ�ñ�î �ñ�í�ó �ï�í�î �ï�ð�ì �ñ�ï�ò �ð�ó�ò
�í�ô�W�ì�ì �ï�ó�í �ð�í�ï �ð�î�ò �ð�î�ð �ï�õ�ï �î�ò�ì �ï�í�ì �ð�ì�ò �ï�ó�í
�í�õ�W�ì�ì �î�î�ì �î�ð�ì �î�ò�í �î�ñ�ð �î�ñ�ñ �í�õ�ð �î�î�ð �î�ð�ò �î�ï�ñ
�î�ì�W�ì�ì �í�ï�ï �í�ð�í �í�ñ�ð �í�ñ�ô �í�ò�î �í�î�ñ �í�ï�õ �í�ñ�ì �í�ð�ñ
�î�í�W�ì�ì �õ�ñ �í�í�ì �í�í�ñ �í�î�ð �í�í�ì �õ�ï �í�ì�î �í�í�í �í�ì�ó
�î�î�W�ì�ì �ò�ì �ó�í �ó�í �ô�ì �ô�ï �ô�í �ñ�ò �ó�ï �ó�î
�î�ï�W�ì�ì �ï�ï �ï�õ �ð�ï �ð�ò �ñ�ô �ò�í �ï�ò �ð�ð �ð�ñ

�d�}�š���o
�í�î�,�~�ó�r�í�õ�• �ð�õ�ó�ô �ñ�í�ô�ì �ñ�î�ñ�î �ñ�í�ô�í �ñ�î�í�ñ �ï�õ�ð�ð �ï�ð�ò�ì �ñ�í�ò�í �ð�ó�ð�ð
�í�ò�,�~�ò�r�î�î�• �ñ�ó�ï�ñ �ò�ì�ì�ì �ò�í�î�ï �ò�ì�ð�í �ò�ì�î�î �ð�ð�ð�ð �ï�õ�ó�î �ñ�õ�ô�ð �ñ�ð�ó�ó
�í�ô�,�~�ò�r�î�ð�• �ñ�ô�î�ô �ò�í�í�ì �ò�î�ï�ó �ò�í�ò�ò �ò�í�ò�ï �ð�ñ�ô�ñ �ð�ì�ò�ï �ò�í�ì�í �ñ�ñ�õ�ï
�î�ð�,�~�ì�r�î�ð�• �ò�ì�ñ�ò �ò�ï�ï�ñ �ò�ð�ó�í �ò�ð�ì�ì �ò�ï�õ�ð �ð�ó�ï�õ �ð�í�õ�í �ò�ï�ï�í �ñ�ó�õ�ô

���D���W�����l �ì�ô�W�ì�ì �ì�ó�W�ì�ì �ì�ó�W�ì�ì �ì�ó�W�ì�ì �ì�ó�W�ì�ì �í�í�W�ì�ì �í�í�W�ì�ì �ì�ó�W�ì�ì �ì�ô�W�ì�ì
�ò�î�ô �ò�ò�ô �ò�ó�ð �ò�ð�ñ �ñ�ô�õ �ð�ì�ð �ï�ò�ì �ò�ï�ô �ñ�ì�í

�W�D���W�����l �í�ó�W�ì�ì �í�ó�W�ì�ì �í�ó�W�ì�ì �í�ó�W�ì�ì �í�ó�W�ì�ì �í�î�W�ì�ì �í�î�W�ì�ì �í�ó�W�ì�ì �í�ó�W�ì�ì
�ñ�í�õ �ñ�ð�ñ �ñ�ð�ó �ñ�ñ�î �ñ�í�ó �ð�î�ó �ï�ó�ó �ñ�ï�ò �ð�ó�ò
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�ì�ì�W�ì�ì �ð�ñ �ð�ð �ð�ñ �ñ�ì �ñ�ò �ó�ó �ô�ñ �ð�ô �ñ�ó
�ì�í�W�ì�ì �ï�ì �ï�î �ï�ð �ï�ô �ï�ô �ð�ï �ð�ñ �ï�ð �ï�ó
�ì�î�W�ì�ì �î�ô �ï�ì �ï�í �ï�ï �ï�ó �ð�ì �ï�ï �ï�î �ï�ï
�ì�ï�W�ì�ì �ð�ð �ð�ï �ð�ñ �ð�ô �ð�ñ �ð�ì �ï�í �ð�ñ �ð�î
�ì�ð�W�ì�ì �ò�õ �ó�í �ó�ì �ó�í �ó�ï �ï�ô �î�ò �ó�í �ò�ì
�ì�ñ�W�ì�ì �í�õ�ñ �î�ì�ì �î�ì�ð �í�õ�ó �í�ô�ñ �ô�í �ñ�ï �í�õ�ò �í�ñ�õ
�ì�ò�W�ì�ì �ñ�ì�ò �ñ�ð�ó �ñ�ò�î �ñ�ï�ó �ð�ó�õ �í�ñ�î �õ�ï �ñ�î�ò �ð�í�í
�ì�ó�W�ì�ì �í�ì�î�ð �í�í�î�ï �í�í�ï�ñ �í�í�ì�ï �í�ì�ì�ô �î�ó�õ �í�ñ�í �í�ì�ó�õ �ô�ï�î
�ì�ô�W�ì�ì �õ�ò�ô �í�ì�ð�í �í�ì�ð�ì �í�ì�í�ó �õ�î�ô �ð�ð�í �î�í�õ �õ�õ�õ �ô�ì�ô
�ì�õ�W�ì�ì �ò�ñ�ò �ò�õ�ì �ò�õ�ò �ò�ô�ñ �ò�ò�õ �ñ�ó�ð �ð�ì�î �ò�ó�õ �ò�î�ñ
�í�ì�W�ì�ì �ñ�õ�ó �ñ�õ�ô �ò�ì�ñ �ò�ì�ï �ò�ï�í �ò�ó�í �ñ�ó�ô �ò�ì�ó �ò�í�î
�í�í�W�ì�ì �ò�í�ð �ò�ì�õ �ò�í�ò �ò�í�õ �ò�ó�ñ �ó�ò�î �ò�ñ�ñ �ò�î�ó �ò�ñ�ì
�í�î�W�ì�ì �ò�í�ô �ò�î�í �ò�ï�ó �ò�ï�ð �ó�ï�î �ô�í�î �ó�ì�ï �ò�ð�ô �ò�ô�ì
�í�ï�W�ì�ì �ò�ï�ð �ò�ð�ò �ò�ò�î �ò�ñ�ó �ó�ô�õ �ó�ò�ï �ò�ò�ì �ò�ó�ó �ò�ô�ó
�í�ð�W�ì�ì �ò�ò�ó �ò�õ�ð �ó�í�ð �ó�í�ð �ô�ò�õ �ó�í�í �ò�î�ó �ó�ï�í �ó�í�ï
�í�ñ�W�ì�ì �ó�ð�ï �ó�ô�ò �ô�ì�õ �ô�í�ð �õ�ñ�î �ò�ó�ó �ò�î�ñ �ô�î�í �ó�ó�î
�í�ò�W�ì�ì �õ�ô�ð �í�ì�ð�î �í�ì�ó�ñ �í�ì�ô�ì �í�í�ì�ó �ò�õ�î �ò�ð�ð �í�ì�ñ�ô �õ�ð�ò
�í�ó�W�ì�ì �í�í�í�õ �í�í�ó�ô �í�î�ì�ì �í�î�í�ñ �í�í�í�ì �ò�î�ð �ñ�õ�ï �í�í�ò�ð �í�ì�ì�ò
�í�ô�W�ì�ì �ó�ó�ï �ô�ð�î �ô�ò�î �ô�ò�ï �ô�ï�ó �ñ�î�ì �ñ�ð�î �ô�ï�ñ �ó�ð�õ
�í�õ�W�ì�ì �ð�ó�ð �ñ�í�ï �ñ�ð�ò �ñ�ò�í �ñ�ð�õ �ï�õ�ï �ð�í�ô �ñ�î�õ �ð�õ�ð
�î�ì�W�ì�ì �î�õ�í �ï�ì�ñ �ï�ï�ó �ï�ð�ì �ï�ï�ñ �î�ò�õ �î�ñ�ó �ï�î�î �ï�ì�ñ
�î�í�W�ì�ì �î�ì�ñ �î�ï�í �î�ñ�î �î�ñ�õ �î�ï�î �î�ì�ñ �í�ô�ó �î�ï�ò �î�î�ñ
�î�î�W�ì�ì �í�ñ�î �í�ó�ò �í�ô�ò �î�ì�î �î�ì�ì �í�ô�î �í�í�ï �í�ô�ï �í�ó�ï
�î�ï�W�ì�ì �ó�î �ô�ñ �õ�ï �í�ì�î �í�î�ó �í�î�õ �ò�ô �õ�ò �õ�ó
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APPENDIX Q: B4100 FLOW VALIDATION CALCULATIONS 
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APPENDIX R: B4100 TRAFFICMASTER DATA 
  



 
B4100 Trafficmaster Journey Time Data (Northbound) 

 

 
 
 
 
 
 



 
B4100 Trafficmaster Journey Time Data (Southbound) 
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APPENDIX S: B4100 JOURNEY TIME VALIDATION CALCULATIONS 
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APPENDIX T: ADDITIONAL B4100 FLOW VALIDATION (AECOM) 
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APPENDIX U: B4100 ALTERNATIVE DATASETS (OCC ATC) 
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APPENDIX V: ADDITIONAL B4100 FLOW VALIDATION (OCC DATA) 
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APPENDIX W: M40 LMVR JOURNEY TIME VALIDATION DATA 
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APPENDIX X: M40 LMVR FLOW VALIDATION DATA 
 

  



�����������	� ��� �
	�������
�������������
����������������������� �����	


��� 
�� ���

������������ ������������������ ��� 
�� ��� ����	 ��� 
�� ����� � ���	 ��� ��� ��� ���� ������ ��� 
�����	��� ��� 
�� ��� ����	 ��� 
�� ��� ����	 ��� ��� ��� ���� ������ ��� 
�����	��� ��� 
�� ��� ����	 �� � 
�� ��� ����	 ��� ��� ��� ���� ������ ��� 
�����	���

 �!�		�!�"�����	# ����	����
� �$��� %�����$��� $ �$���

&'
��(�!  �!�		�!�"�����	# ����	���� &'
��(�!  �!�		�!�"�����	# ����	���� &'
��(�!

� ��������������������	
� ��� ����
��
	� ��� ��  ��� !� "� � � �! 8.22 5.98 4.26 -116 -21% 5.2 No !!! !� �� ! � �!� �� !� !�� 6.14 0.69 4.66 -79 -21% 4.3 Yes ""� �� � #�� ��" �! � �"! 6.70 4.53 0.12 -137 -20% 5.4 No
� ��������������������	
� ��� $�
�
��
	� �"� �� #� ""� ��� �� � �� #!� 1.30 11.59 6.33 74 11% 2.8 Yes ��� � �� �#" �#� !� �� !�! 4.45 5.63 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% 1.5 Yes ! � �# � ��! !�� �� " !"� 1.94 0.47 1.33 -34 -8% 1.7 Yes ��� �" � ��� ��� �� � ��" 3.42 1.43 0.88 -85 -16% 3.8 Yes
� %�	&���'��(� ��� *�����
	� ��� �# � � � �!" �� �� �# 1.43 1.30 4.70 -7 -3% 0.4 Yes ��� �� � ��" ��� � �� � � 2.22 0.70 2.88 -45 -9% 2.0 Yes !�� �� � !�� ��� � � �"" 2.73 0.20 1.03 -46 -15% 2.7 Yes
� +�	&��*	� ��� )�����
	� �� � � �" �� � � �� 1.68 0.00 0.00 6 39% 1.4 Yes �� � � �� � � � �� 0.71 1.90 0.00 -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 �#� �� � ��� ��� !� � �#� 2.01 2.34 1.41 -25 -9% 1.5 Yes !�! �� � !�� �"� �� � ��� 2.24 3.32 0.00 -29 -9% 1.6 Yes
# �
,-	������.�/�����0�	� ��� $�
�
��
	�  � �� �!  "� ##� �� # �! ��� 1.87 12.64 0.08 41 5% 1.4 Yes !"� �� � ! ! !�� �� �� !� 3.28 6.30 2.89 -25 -6% 1.3 Yes "��  # ""! ��" "� � "�� 4.05 9.20 0.66 -51 -8% 2.0 Yes
 �
,-	������.�/�����0�	� ��� ����
��
	� �� # " � � ��� "�  � #� 2.60 9.35 0.70 -8 -2% 0.4 Yes !#� �" " !�� !�� �" �� !"� 3.76 5.38 1.97 -39 -10% 2.0 Yes  "� �� ��  � # � #"   "� 2.96 10.00 1.99 -33 -4% 1.1 Yes
� 0�
	��	����� ��� ����
��
	� !�# !� � !#� !�� �� " !"� 1.40 3.40 0.84 -8 -2% 0.4 Yes ��� !� ! ��� !"#  ! �� �"� 2.22 6.46 3.87 12 3% 0.6 Yes ��� !� � ��# � # � � "! 3.07 2.55 0.98 81 14% 3.3 Yes

�� 0�
	��	����� ��� $�
�
��
	� !� �� � ! # �"" ��  !�� 3.60 0.80 1.28 -68 -17% 3.6 Yes !#� !" ! ��� ��! "" �# ��� 2.20 4.28 4.38 85 20% 3.9 Yes �"� �� � ��� !## �� � !�# 4.48 0.03 0.02 -98 -20% 4.6 Yes
�� ��!������
����1���2	��� ��� ����
��
	� � � � ��� ��"� �� �# �"! ��! �!�! 1.98 10.08 2.63 193 17% 5.5 No �!� �� ��� ��#�  �� �!" ��# ��  2.55 3.91 3.72 9 1% 0.3 Yes �!!! " ��� ��"! ��� ��� ��� �#�� 2.31 13.21 3.31 197 13% 4.8 Yes
�# ��������������������
�� ��� *�����
	� ���# #� !� ��!#  �# ��� �� ���� 6.97 7.36 2.26 -127 -11% 3.9 Yes ��! "# !� "�� �"! #� " "�� 5.65 0.36 4.79 -98 -14% 3.8 Yes � � �# �� ����  � �� !� ��� 5.42 5.45 3.97 -109 -10% 3.4 Yes
� ��������������������
�� ��� )�����
	�  �� "� �# ��� ""� �� " �  !� 6.70 4.95 4.81 -111 -12% 3.7 Yes "!"  � !� #�� � � # #� "!� 6.38 0.70 5.79 -121 -16% 4.6 No ���# �� �! ����  "� ��# �� ���� 5.27 7.16 1.45 -101 -9% 3.1 Yes
�� ������$�
�
��	���3��� ��� *�����
	� #�# �" !�  �! "�" ��# " � # ! 5.41 6.53 3.90 -59 -7% 2.1 Yes ��� "� !# "� � #  � �" "#! 4.48 2.83 7.35 -24 -3% 0.9 Yes ���� !� �� ��#�  �#  � !� �#� 5.02 5.79 4.22 -94 -9% 2.9 Yes
�� ������$�
�
��	���3��� ��� )�����
	� �!� "# �" ���� #� ��" ""  �� 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 -7% 1.5 Yes ��� �� � � � ��# !� � ��! 2.71 2.54 1.90 -28 -10% 1.7 Yes ! ! �� � !�" � � !" � !�" 5.66 5.04 0.00 -80 -20% 4.2 Yes
�� �

�,
������ ��� )�����
	� �#� �� � !�� ��" !� � �"� 3.09 2.80 2.00 -39 -13% 2.3 Yes � � �� � !�# �!� �" ! �"! 3.08 1.48 1.25 -43 -14% 2.6 Yes ��� � ! ��# �#� !# � "�� 2.16 3.65 2.29 62 11% 2.6 Yes
�� ����*������������ ��� *�����
	� !�" �# �� �!� !�# "! !� ��� 0.05 2.26 1.82 24 6% 1.2 Yes ��! �� �# !"" �"" !" � !!� 1.59 1.22 0.24 -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 !� �� �� !�� ��� �! !! !#� 1.10 1.24 2.36 -20 -5% 1.0 Yes ��� � � ��� ��! �� �! ��� 1.67 4.25 1.09 59 13% 2.7 Yes

��� �!�����)�������1�� ���'$ ����
��
	� !"� �"�� ��"! ��� !� " �� � 1.91 377 14% 7.1 Yes �#" �!�� �""� ��� ��# ���� 3.39 148 6% 3.0 Yes !#� ��� ���! ��� !�� !��� 3.11 256 9% 4.6 Yes
��� �!�����)�������1�� ���'$ ����
��
	� !!� ���" ��"! ��� !� " �� � 0.21 393 15% 7.4 No �!! ���� �""� ��� ��# ���� 1.60 151 7% 3.1 Yes !�� ���� ���! ��� !�� !��� 1.81 263 9% 4.7 Yes
��! �!��$��)�������1�� ���'$ $�
�
��
	� �#� ���� �"�� ��� �� � �!�� 3.10 -98 -4% 2.0 Yes �!� �!�� ��!� �#� �� ��!� 0.19 -114 -5% 2.4 Yes �#� !�  ��� ��� �#� !��� 0.17 132 4% 2.4 Yes
��� 1���$�
�
����2���� ���'$ ����
��
	� �#� ���! �#�" !� �� � ���� 1.34 11 0% 0.2 Yes !�! �� ! �"�� � ! !�� ���! 1.56 -31 -1% 0.6 Yes ��� !��" � �# �� ��� !� � 1.57 34 1% 0.6 Yes
��� 1���$�
�
����2���� ���'$ ����
��
	� ��� ��!� �#�" !� �� � ���� 0.01 -7 0% 0.2 Yes !�" �!�� �"�� � ! !�� ���! 0.27 -50 -2% 1.0 Yes ��� !�#� � �# �� ��� !� � 0.01 10 0% 0.2 Yes
��" 1���$�
�
����2��$� ���'$ $�
�
��
	� !#� !"�! �#� �#" !� " !� � 0.74 -62 -2% 1.0 Yes �" ���! ��� �� �"� ���� 0.12 -8 0% 0.2 Yes ��� ��� ���# !!� ��� ��#" 0.18 -41 -2% 0.8 Yes
��� 1���2���
��
&
�2	���� ���'$ ����
��
	� ��" � ! ���� �"� �� � �� 0.21 14 1% 0.3 Yes !�� ���� �!�� �!� ��� �  � 0.12 -40 -2% 0.9 Yes �� �### ���� ! ! �� �#�� 0.02 13 0% 0.2 Yes
��� 1���2���
��
&
�2	�$�� ���'$ $�
�
��
	� !�� ��� ��� !�" !�� �  ! 0.86 -35 -1% 0.6 Yes ��� �"� ���� ��� ��� �"�# 0.08 -2 0% 0.0 Yes �#" ���" �""� � � �#� ���" 0.36 -10 0% 0.2 Yes
��� 1���2����
��
&
�2	���� ���'$ ����
��
	� ��! ��#� � �" !� � ��� ��"� 0.05 -19 -1% 0.4 Yes �!� ��"� �#�� ��� ��� ��  0.58 23 1% 0.5 Yes !�# !��" ���# �!� !�� !�� 0.25 -67 -2% 1.2 Yes
��" 1���2����
��
&
�2	�$�� ���'$ $�
�
��
	� �!! �#"" ��!" !� � ��� � !� 0.52 65 2% 1.2 Yes !�� �� # ��!� �"� ��� ���� 1.01 18 1% 0.4 Yes �#� � �� ���� !#" ��� � "� 1.00 27 1% 0.5 Yes
�� 1���2����
��
&
�2	�$�� ���'$ $�
�
��
	� �!� �#"� ��!" !� � ��� � !� 0.51 69 3% 1.3 Yes !�# �� " ��!� �"� ��� ���� 0.62 18 1% 0.4 Yes � � � �# ���� !#" ��� � "� 0.59 53 2% 1.0 Yes
��� 1����������
����2���4�����$�
����	5 ���'$ ����
��
	 � !!� ���� ���" ! � !�� �  � 0.56 -69 -2% 1.3 Yes ��# � �! ���� !!# "�� � �� 2.33 -2 0% 0.0 Yes !"� ! �� �#�# ��� !�� !"# 1.09 -122 -3% 2.0 Yes
��� 1���$������
����2���4�������	
�5 ���'$ $�
�
��
	� �# " !!�� ��!� ��� ��� !� � 2.44 130 4% 2.2 Yes �!� ��# �##� !�" �# ��"� 2.35 -15 -1% 0.3 Yes !"� !!�" ���� ��! !!� !! ! 1.18 57 2% 1.0 Yes
��� ��!������������	��������� ���'$ ����
��
	� �"� ���� ��  � ��" �!� �!"! 2.21 -46 -3% 1.2 Yes ��# �� ! ��� �!# �#� ���� 5.14 131 12% 3.9 Yes �#� ���! ��"� ��� ��� � �� 4.83 -28 -1% 0.7 Yes
��" ��!������������	�������$� ���'$ $�
�
��
	� � � �"!! �! �� ��� � ! �#!� 0.05 101 6% 2.5 Yes �#� ��!�  �" �!! �"� ��� 0.15 97 9% 2.9 Yes ��� ���! ��!� �#� �� ���� 2.88 52 4% 1.3 Yes
��� 1���$������2����	��2��4�����1�������	�$��	��5 ���' $ $�
�
��
	� "�� ���� ��"" � " "#� ���" 2.02 -126 -3% 1.9 Yes ��� !�� �� � ! ! �� !�"� 1.97 -57 -2% 1.0 Yes !�� �� " !�## �!� �� ���� 1.32 44 1% 0.7 Yes
�!� 1����������2���	��2���4�����1�������	�$��	��5 ���'$ ����
��
	� ��! !��" �"#� �"� ��! !�!! 0.99 -63 -2% 1.1 Yes #�� !"!� ���� ��! #!� !"�� 0.44 -22 -1% 0.4 Yes ��� �#"� !�"# "� � " �""� 1.23 -99 -2% 1.4 Yes
�!! ���.�����6���������	 1�� �����������
��
	� � ��� �"� � � � � " 0.00 -25 -12% 1.8 Yes ! !!� �"� !� " !�! 1.49 -36 -11% 2.0 Yes
�!� ���.�����6���������	 1�� �������$�
�
��
	� � !�! �  � � � !�� 1.62 -44 -11% 2.3 Yes � ��" ��� � ! ��� 1.40 -16 -7% 1.1 Yes
�!� ���.�����6���������	 1�� ��������
6�$�
�
��
	� ��  �� ��� ��� �� #�# 3.19 -88 -11% 3.2 Yes �  �� "�� "" !� #�� 0.42 -81 -10% 3.0 Yes
�!" ���.�����6���������	 1�� ��������
6�����
��
	� �� #" � ���  # � "�� 5.09 -122 -16% 4.6 No ��  �� "��  # �� #�" 1.18 -64 -8% 2.3 Yes
�!# ���.�����6���������	 1�� ����$�
�
6�����
��
	� �� "� ! ��� " �! ��� 5.43 -72 -12% 3.0 Yes �! ��� ��! �� �! ��� 0.12 -39 -7% 1.7 Yes
�! ���.�����6���������	 1�� ����$�
�
6�$�
�
��
	� �� �# � !�# "! !� ��� 2.76 -20 -4% 0.9 Yes �� "�� � # "� �# �#" 0.32 -76 -12% 3.1 Yes
�# �����������������
,-�	&
�� ��� ����
��
	� ��� �!� "� �" � �� -21 -4% 0.9 Yes �! !!�  � !# ��� 13 3% 0.6 Yes  "  !" ��� �� �"� 95 11% 3.1 Yes
� �����������������
,-�	&
�� ��� $�
�
��
	� ���  #� ��! �� ��"� 151 16% 4.8 No �!! !��  � !! �!� 7 2% 0.3 Yes �#� ��! #�  �!� -43 -7% 1.8 Yes
�� ��,����������������������,-�
��	 ��� )�����
	� !�� �"� �� � !�� -16 -5% 0.9 Yes ��# ��# #" � �!� 35 18% 2.4 Yes !� ��� �" � �� -20 -6% 1.1 Yes
!� ��,����������������������,-�
��	 ��� *�����
	� �"# ��� �� " � � 22 8% 1.3 Yes ��� �"! �# � ��� 7 3% 0.5 Yes !"! !�� �� � !�� -4 -1% 0.2 Yes
!� ��������������78���� ��� ����
��
	�  �� #"� ��# � ���� 173 21% 5.7 No �� �  �# �!# ��� ��"� -19 -2% 0.6 Yes ���� ���� � � �! ��"# -47 -3% 1.2 Yes
!� ��������������78���� ��� $�
�
��
	� ���� ��#� ��� ��� ��� � 285 23% 7.7 No ���" #! �!� ��� ��� -115 -10% 3.5 Yes ���� ��# ��� �� ���" -49 -4% 1.5 Yes
!! �����������������
�������	 ��� ����
��
	� ��# � � �" ! �� � -15 -7% 1.1 Yes ��� ��� �� � �  -13 -7% 1.0 Yes �"� !�! �! � �!# -22 -5% 1.1 Yes
!� �����������������
�������	 ��� $�
�
��
	� ��� !"� �� � �� " -36 -8% 1.8 Yes ��# ��! �� ! ��# -10 -6% 0.8 Yes �"! ��� �� � ��� -21 -8% 1.3 Yes
!� ���!������������1�������	�$��	�� ��� *�����
	� �#� ��� !� �" �� -17 -6% 1.1 Yes ��" ��� �� � �#� -17 -9% 1.2 Yes !�# �� �� " �! -78 -25% 4.7 Yes
!" ���!������������1�������	�$��	�� ��� )�����
	� � � ��! !� � ��� -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
!� $��2�
	��$� ��� *�����
	� !# !!� !# � ! � 3 1% 0.2 Yes �� !�� ��  !�" -82 -19% 4.2 Yes ��! !�� �� �� !� -105 -23% 5.2 No
�� $��2�
	��$� ��� )�����
	� ��� !#� �! �� �!" -55 -11% 2.6 Yes #�! �" ! �� "� -85 -12% 3.3 Yes ��� "�� �� � "#� -230 -25% 8.2 No
�� �
,-�	&
����� ��� ����
��
	� �!" !"� �� �� !�� -37 -8% 1.8 Yes ��� !�� ! �� !"# -73 -17% 3.7 Yes "�! �"" �� � �!� -83 -14% 3.5 Yes
�� �
,-�	&
����� ��� $�
�
��
	� �" �!! #! �! ��� 51 11% 2.3 Yes ��� !�" !� " !"� -47 -12% 2.4 Yes ��� � � �� ! �!� 39 8% 1.7 Yes
�! $-����	&���
�0	 ��� )�����
	� "�" ��# ��� !! � � -25 -4% 1.0 Yes ��� !�#  � �� ��# -46 -9% 2.1 Yes ��"� � �  � �� ��#� 10 1% 0.3 Yes
�� $-����	&���
�0	 ��� *�����
	� ��#!   � ��# � ��"� -8 -1% 0.2 Yes �#! !�� "� �# ��" -17 -4% 0.8 Yes "# ��" "" �# "!� -39 -6% 1.5 Yes
�� ������9�(����'��(� ��� $�
�
��
	� "� �"�  � �� �"" -42 -7% 1.7 Yes !  �"� �" ! !�� -36 -9% 1.9 Yes "�� � � �� # �!# -72 -12% 3.0 Yes
�" ������9�(����'��(� ��� ����
��
	� "�� ��� �# �! � � -35 -6% 1.4 Yes ! � ��� !! �� !�� -41 -11% 2.1 Yes "�� ��� �" # ��! -61 -10% 2.6 Yes
�# ��!����$�
�
����1���2
	,���	��� ��� $�
�
��
	� ��� ��! �� � "�� 93 17% 3.8 Yes ��� ��� �� �" ��" 74 33% 4.6 Yes !�� ��� �� ! !�! -69 -18% 3.7 Yes
� ��!����$�
�
����1���2
	,���	��� ��� ����
��
	� �!� !## !! �� �!� -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% 5.9 No �!" �!� �� � �# -58 -25% 4.1 Yes !#� ��# � � �#� -99 -26% 5.5 Yes

��� ���3����� ��� *�����
	� �!" �� � �"� �#� �! � ��� 4.6 2.0 1.6 -70 -27% 4.7 Yes �� �# ! �� ��# � �� �!! 1.0 4.1 3.3 -15 -10% 1.3 Yes �#�  � �#� � � # ! ��� 5.7 0.3 1.8 -84 -30% 5.5 Yes
��" ���3����� ��� )�����
	� ��# �� � �#" ��# �� " ��� 4.0 0.2 1.0 -57 -21% 3.6 Yes ��# � � �!# ��! �! �" �!� 1.4 1.1 4.6 -5 -4% 0.4 Yes �� �� � ��� ��� � � �" 4.4 0.1 3.4 -51 -23% 3.7 Yes
��# ��!����������� ��� ����
��
	� �#" �� � ��� �� ! �� � � 1.3 3.2 4.4 -11 -5% 0.8 Yes ��# �# �� ��" �"� � �! �# 2.7 3.6 0.2 21 14% 1.7 Yes �#�  � � � ��� �# " !�# 1.3 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% 5.5 Yes ��! � ! ��� �"� � ! �"! 1.4 2.8 0.3 13 9% 1.1 Yes
��� ���"����	�
����� ��� ����
��
	� �� !" � ��� �� �! � !� 0.6 1.1 5.5 38 13% 2.2 Yes ��� �� �� !�# !!! �" � !" 2.3 3.1 0.5 21 6% 1.1 Yes "  ! ! #!� "" !! �� #�� 0.8 0.9 2.7 -19 -3% 0.7 Yes
��� ���"����	�
����� ��� $�
�
��
	�  �� "� #    ##� #! ��  "" 1.7 1.5 4.1 -22 -2% 0.7 Yes ��� �# �� � # !�" !� �� ��� 8.1 1.3 0.1 154 54% 8.1 No !�! �! � !�# !�" �# � !!� 0.8 1.1 1.5 17 5% 0.9 Yes
��� ����������� ��� *�����
	� �� � � �� �� � � �# 3.0 2.9 0.0 16 158% 3.8 Yes �# � � �� � � � " 3.6 0.5 0.0 -12 -66% 3.5 Yes �� ! � �� �� � � �� 3.7 0.5 0.5 -15 -51% 3.1 Yes
��� ����������� ��� )�����
	� " � � " �� " � �" 1.2 3.3 0.0 9 148% 2.8 Yes �# ! � �� � � � �� 2.4 0.2 0.0 -9 -44% 2.2 Yes �" � � �# �� ! � �! 1.5 1.1 0.5 -4 -23% 1.0 Yes
��! ��!���7��/�7:�)*$�7��7���/*�9�**�� ��� ����
��
	� �#�  � � �  � -89 -51% 7.8 Yes �  ��� �" �� ��� -37 -20% 2.9 Yes �� �"� �� " ��" -122 -29% 6.5 No
��� ��!���7��/�7:�)*$�7��7���/*�9�**�� ��� $�
�
��
	� ""� !� � �! ! ��# -253 -38% 11.0 No ��" �"! � � �"� 18 12% 1.4 Yes � � �!� � � �!� -58 -31% 4.6 Yes
��� ������)*$��7:���!�� ��� *�����
	� ��� ��� �� �� ��� -49 -26% 3.8 Yes ��# ��! �# � �!� 17 15% 1.6 Yes !�� ��� � " ��! -68 -22% 4.1 Yes
��" ������)*$��7:���!�� ��� )�����
	� �  � " !� � ��# -61 -21% 3.8 Yes ��� ��# � ! �� 23 22% 2.1 Yes ��� �"# �� � ��� -12 -6% 0.9 Yes
��# ���!��)*$��7:�1;''0*�7��$�7�*<� ��� *�����
	� ��# ��" �� � � "� 16 7% 1.0 Yes �  �"� �� �� ��� 12 6% 0.8 Yes � ! ��# �! ! �!! 50 27% 3.5 Yes
�� ���!��)*$��7:�1;''0*�7��$�7�*<� ��� )�����
	� �!! ��� � " � �" -7 -3% 0.5 Yes � � ��� �� � �#! -8 -4% 0.6 Yes ��� �!� �" � �"� 15 6% 0.9 Yes
��� ���!��)*$��7:������� ��� *�����
	� �"� ��� !� �" �� -4 -2% 0.3 Yes ��� ��� �� � �#� -13 -7% 1.0 Yes !�! �� �� " �! -75 -24% 4.5 Yes
�"� ���!��)*$��7:������� ��� )�����
	� �## ��! !� � ��� -23 -8% 1.4 Yes �#� ��� �" �� �#� -9 -5% 0.6 Yes �" ��� �� " �#" 8 3% 0.5 Yes
�"� ������*�$��7:���!�� ��� *�����
	� ��� �" # ! �� -59 -52% 6.4 Yes ��" � �� � #� -36 -34% 3.9 Yes �!� �!� � � �"� 26 20% 2.2 Yes
�"� ������*�$��7:���!�� ��� )�����
	� � # ��" �# � �!� -55 -29% 4.3 Yes  � "� �� �  � -1 -1% 0.1 Yes  � �# �# � ��� 29 34% 2.9 Yes
�"! ��!��$7=�/�7:����!�� ��� ����
��
	� �  �!� � �� ��� -37 -20% 2.8 Yes �!� �"� " �! �  -46 -20% 3.1 Yes ��� !�� �# �� !�� 59 20% 3.3 Yes
�"� ��!��$7=�/�7:����!�� ��� $�
�
��
	� �!# �!� �# �� �� -30 -6% 1.3 Yes �#� ��� ! � ��# 57 34% 4.1 Yes �"" ��� ! � ��" 29 18% 2.2 Yes
�"� ���!��07)*��/*<:7�'� ��� *�����
	� ��� �#� �! � � � -65 -26% 4.4 Yes �!# ��� �� � �!# 0 0% 0.0 Yes �!� �#� # � �# -56 -24% 3.9 Yes
�"" ���!��07)*��/*<:7�'� ��� )�����
	� �"� ��# �# � �#! -87 -33% 5.9 Yes �!� �!" " � ��� 7 5% 0.6 Yes �� ��" " � ��� -46 -18% 3.0 Yes
�"# ������9;���0�*�� ��� *�����
	� ��# !#� "� !" �"� -37 -7% 1.7 Yes ��# � � �� � !�� 72 28% 4.2 Yes �"# ��� �� �! �"� -98 -17% 4.3 Yes
�" ������9;���0�*�� ��� )�����
	� "�� �"� #� �� !�� -264 -43% 11.9 No �"� ��� !�  ��" -9 -3% 0.5 Yes �"! ��� �! � ��# -56 -10% 2.4 Yes
�"� ��!��$7=�/�7:�1�����'0*<� ��� ����
��
	� ��� !## !! �� �!� 29 7% 1.4 Yes ��� �" !� �! !�� 56 22% 3.3 Yes ��" �"� � � ��# 22 4% 0.9 Yes
�#� ��!��$7=�/�7:�1�����'0*<� ��� $�
�
��
	� "�� ��! �� � "�� 23 4% 0.9 Yes ��! ��� �� �" ��" 83 39% 5.2 Yes !�� ��� �� ! !�! -2 -1% 0.1 Yes
�#� �;�*$�*�6��=�+�*00��7�'�)*$��7:�07�'$�0��*� ��� ����
 ��
	� �"" ��" �� � ��# 30 18% 2.3 Yes �� #� �� � ��� 14 16% 1.4 Yes �!� �!" !# � �#! 34 24% 2.7 Yes
�#� �;�*$�*�6��=�+�*00��7�'�)*$��7:�07�'$�0��*� ��� $�
�
 ��
	� ��# ��� !� � ��� 27 23% 2.4 Yes #� # �� ! ��� 21 27% 2.3 Yes ��  " !" � ��! -5 -4% 0.4 Yes
�#! �������7��/�7:��/*$�*��7�� ��� ����
��
	� ��� � � �" ! ��� -4 -2% 0.2 Yes ��" ��� �� � �  -19 -9% 1.3 Yes !�# !�! �! � �!# 111 34% 5.7 No
�#� �������7��/�7:��/*$�*��7�� ��� $�
�
��
	�� !#� !"� �� � ��" 32 8% 1.6 Yes ��# ��! �� ! ��# 1 0% 0.0 Yes � � ��� �� � ��� 53 28% 3.6 Yes

 �> #�> ��>  �>  �> # >  �> ��> �"> � > # > "#> ���> �!> ��>



��� ��� ����	 ��� ��� ����	

�� ���
 �� ��� ��� ��� ����� ��� ��� ����	 ����� ��� ��� ��� ���� ������ ��� ��� ��� ��� ����� ��� ��� ��� ����� ��� ��� ��� ���� ������ ���

��� �� ���	
��
�����
� ���	�������� � � � � � � � � 1.44 0.00 0.00 -1 -100% 1.44 � � � � � � � � 0.00 0.00 0.00 0 0% 0.00

��� �� ���	
��
�����
� ��������������� � � � � � � � � 0.00 0.00 0.00 0 0% 0.00 � � � � � � � � 0.00 0.00 0.00 0 0% 0.00

��� �� ���	
��
�����
� ��������������  � �  � � � � 2.50 0.00 0.00 -3 -100% 2.50 � � � � � � � � 1.44 0.00 0.00 -1 -100% 1.44

��! �� ���	�������� ���	
��
�����
� � � � � � � � � 0.00 0.00 0.00 0 0% 0.00 � � � � � � � � 0.00 0.00 0.00 0 0% 0.00

��" �� ���	�������� ��������������� " � � �� " � � " 0.04 1.45 0.00 -1 -11% 0.37 � � � � � � � � 0.46 0.00 0.00 -1 -16% 0.46

�!� �� ���	�������� �������������� "� �� � ��! ��� �� � ��� 0.38 2.33 1.43 -6 -5% 0.60 #� � � #" �� � � �� 1.26 2.06 1.43 6 12% 0.80

�!� �� ��������������� ���	
��
�����
� � � � � � � � � 0.00 0.00 0.00 0 0% 0.00 � � � � � � � � 1.44 0.00 0.00 -1 -100% 1.44

�!� �� ��������������� ���	�������� # � � � �� � � �� 2.14 2.06 0.00 4 57% 1.25 � � � � �� � � �� 4.38 1.45 0.00 15 237% 4.00

�! �� ��������������� �������������� !! � � "� "� � � ��! 0.91 0.77 2.73 12 13% 1.20 !� � � "� "� " " �� 1.03 1.06 4.22 22 24% 2.14

�!# �� �������������� ���	
��
�����
� � � � � � � � � 2.04 0.00 0.00 -2 -100% 2.04 � � � � � � � � 2.04 0.00 0.00 -2 -100% 2.04

�!� �� �������������� ���	�������� �� �  � �� � � �� 0.26 0.00 2.47 -1 -2% 0.16 "# � � ��� �� � � � 2.40 2.45 2.02 -28 -28% 3.02

�!� �� �������������� ��������������� "! �# � �� ��! � " �#� 1.96 0.28 3.10 27 24% 2.38 ��� � � ��� �� �  ��� 0.46 1.95 1.42 1 1% 0.09

�!� �� $# �%���� $# ������ ���# � " ��� ���� ��## ��! �! �� � 2.33 2.09 1.38 -130 -8% 3.26 ���� ��� ��� ��!! ��#� ��� "� � �� 0.63 5.30 1.86 24 2% 0.68

�!! �� $# ������ $# �%���� !�� ��" � � ���� !#� ��" ��� ��"� 0.98 1.87 0.82 40 4% 1.20 � �� ��� ��# ���� ���" ��� ��� ��"� 1.99 3.76 0.79 -14 -1% 0.35

�!" �� &#���'�(����	�� $# �%���� �#! #� �� ��" ���  # �� ��� 3.93 1.20 0.47 47 22% 3.06 ��# �� �� ��� �# �" � ��� 1.65 2.96 4.90 21 14% 1.65

�"� �� &#���'�(����	�� $# ������ �"� �  � �"�  �� #� � #� 6.89 2.47 2.35 107 36% 5.71 ��# ��  # �! �#� #! #�  #� 1.47 3.86 2.00 59 21% 3.32

�"� �) $# �%���� &#���'�(���	�� ��� ��� ��# ���� !�� ��� ��� ��!# 1.30 6.02 0.60 -27 -2% 0.82 ��� #� �� !� !�! �# ! �� # 1.90 10.49 0.83 161 18% 5.23

�" �) $# �%���� $# ����� ��" !�  � �!� � � �� " �#� 1.26 1.71 5.58 -39 -6% 1.52  "! # �! #�"  �# #� �  �! 5.00 0.47 3.01 -101 -22% 5.01

�"� �) $# ����� $# �%���� �!� ��� ��" ���� !�� ��� ��� ��#� 0.94 1.63 0.89 34 3% 1.08 ��� �#� !! �#"� ���� �"� ��� ���� 1.17 3.74 1.29 20 1% 0.52

�"" �) $# ����� &#���'�(���	��    � # �# � � �# 3.83 2.45 3.74 -29 -67% 5.35 �� #  �� � � � � 5.45 2.83 2.45 -25 -93% 6.58
 �� �� $# �*��� &#��%'�(���	�� ���  �  � ��� "� �" # ��# 9.11 0.12 2.20 -98 -37% 6.69 �#� #� ��  �! ��#  #  ! �"� 8.58 1.27 2.13 -112 -36% 7.02

 �� �� $# �*��� '# � # " � �# � � �#� "� " �#� 4.78 2.12 3.73 110 21% 4.54 �#! �! � ��� �!� ��   �� 2.34 1.51 0.80 44 16% 2.55

 �� �� &#��%'�(����	�� $# �*��� �!� �� ��� ���" !�� � ! ��� ���" 1.40 3.22 1.35 60 6% 1.87 ��! �## ��� � �� ���� ��! � # �#�� 0.89 2.71 0.82 73 5% 1.96

 � �� &#��%'�(����	�� '# � �# �   # # � � # 5.44 3.74 2.45 -30 -89% 6.96 �� � � �! ! � � ! 3.37 3.16 2.00 -20 -71% 4.67

 �# �� '# � $# �*��� ��� �� �# ��� ��!  �� ��# 1.28 6.03 2.92 -52 -23% 3.71    �! ��  � � �  � � ��� 5.79 0.50 2.43 -102 -27% 5.68

 �� �� '# � &#��%'�(���	�� ��� �� # � � ��! �" " ��� 0.43 3.04 1.93 26 11% 1.64 �  �� � ��� ��! �! � ��� 7.10 1.13 3.16 96 60% 6.66

 �� ! $#�"�+�,�-���.���� $#�"�+�,�-���.���� � � � � � � � � 0.00 0.00 0.00 0 0% 0.00 � � � � � � � � 0.00 0.00 0.00 0 0% 0.00

 �! ! $#�"�+�,�-���.���� &���	����������/������*��� � � � �� � � � � 4.37 1.41 1.41 -14 -91% 4.79   � �  # �� � � �� 2.46 1.41 0.00 -14 -40% 2.62

 �" ! $#�"�+�,�-���.���� 0���������
� #!� !" �� �!� �� �# � �#� 2.95 1.71 0.52 54 9% 2.17 ��  � � ��� ��# �  � � 1.29 1.70 1.59 -31 -12% 1.99

 �� ! $#�"�+�,�-���.���� &���	����������/���������� �� ! � �" !� ��  ��� 4.35 2.55 2.36 48 81% 5.26 �� " � �� �� ! � !� 1.25 0.37 1.45 6 8% 0.72

 �� ! &���	����������/������*��� $#�"�+�,�-���.���� � � � �# " � � " 1.19 1.41 0.00 -5 -35% 1.46  � ! � #� �� � � �� 0.82 4.00 2.00 -14 -35% 2.48

 �� ! &���	����������/������*��� &���	����������/������*��� � � � � � � � � 0.00 0.00 0.00 0 0% 0.00 � � � � � � � � 0.00 0.00 0.00 0 0% 0.00

 � ! &���	����������/������*��� 0���������
� �� ��  �#� � " " � �#! 1.41 3.08 2.45 1 1% 0.10 �� �# � !� � # � �� 0.85 3.50 1.41 -18 -22% 2.11

 �# ! &���	����������/������*��� &���	����������/���������� �� �� � "� "� �� �� ��� 2.85 1.42 1.86 24 27% 2.38 "� � � ��� � " �� � ��� 3.96 0.72 0.56 41 37% 3.59

 �� ! 0���������
� $#�"�+�,�-���.���� ��� ��  ��" ��� �� � �"� 6.47 0.27 1.06 77 65% 6.14 #�# !� ! ��# #�� �� ! ��" 0.61 3.88 0.05 -45 -8% 1.94

 �� ! 0���������
� &���	����������/������*��� #� �� � �� �! � � �� 3.01 1.17 1.11 20 36% 2.46 �� �� � �# ��# �� � �"� 4.21 0.21 0.00 52 37% 4.02

 �� ! 0���������
� 0���������
� � � � � � � � � 0.00 1.41 0.00 -1 -100% 1.41 � � � � � � � � 1.41 0.00 0.00 -1 -100% 1.41

 �! ! 0���������
� &���	����������/���������� � � � � �� � �  � 6.83 0.85 3.17 29 1475% 7.21 � � �   " � � #� 8.47 1.52 0.20 39 1307% 8.25

 �" ! &���	����������/���������� $#�"�+�,�-���.���� �#    � #! �  � 3.97 3.43 0.20 33 110% 4.84 � �# � " !" " � "" 1.75 1.44 2.26 6 7% 0.66

 !� ! &���	����������/���������� &���	����������/������*��� "� �  �� �#� �� � ��� 4.45 1.10 1.86 58 51% 4.83 ���  � � �# ��� � # ��� 0.55 5.98 1.91 -28 -19% 2.44

 !� ! &���	����������/���������� 0���������
� �� �� � #� �� � � �# 2.02 4.62 2.05 -17 -41% 2.97 �� # � �� � � � � 4.49 2.51 1.18 -32 -58% 5.06

 !� ! &���	����������/���������� &���	����������/���������� � � � � � � � � 0.00 0.00 0.00 0 0% 0.00 � � � � � � � � 0.00 0.00 0.00 0 0% 0.00

 ! " ��������� '#� ������� ��� �� � �#" ��! � " �#� 0.81 0.62 0.86 -9 -6% 0.73 � � � � �#� ��� �  ��� 1.71 0.37 0.66 -19 -13% 1.64

 !# " ��������� '#� ������ �� � � �" " � � " 3.00 3.46 2.00 -20 -68% 4.50 �� � � �� � � � � 1.83 0.00 0.00 -6 -46% 1.83

 !� " '#� ������� ��������� "# " � ��" "� � � ��! 0.29 1.71 0.09 -1 -1% 0.13 ��� �� # ��� "� " " �� 5.54 0.22 1.93 -58 -34% 4.87

 !� " '#� ������� '#� ������ ��� �� � �!# ��� �# � ��! 4.19 2.59 3.74 -66 -36% 5.36 � � " � �# �#� � � �#� 0.65 0.71 2.00 4 2% 0.30

 !� " '#� ������ ��������� �� � � �" �� � � �� 1.66 2.00 1.41 -9 -47% 2.36 �� � � �� �� � � �� 1.21 0.00 0.00 5 33% 1.21

 !! " '#� ������ '#� ������� � " ��  ��� ��� �� � �� 2.84 1.01 2.45 -39 -24% 3.25 � �  � � � ��� � � ��� 2.45 1.64 0.00 -23 -17% 2.08

#�� �� 1������/�%���� '#� ��*���  � �  � � � � 2.35 0.00 0.00 -3 -96% 2.35 � � �  � � � � 0.65 1.44 0.00 -2 -61% 1.28

#�� �� 1������/�%���� 1������/������ �� � � �� � � � � 2.06 1.44 1.49 -6 -48% 1.91 �� � � �� �" � � �" 0.90 0.00 0.00 4 24% 0.90

#� �� 1������/�%���� '#� ������  � �  � � � � 2.48 0.00 0.00 -3 -100% 2.48 � � � � � � � � 0.00 0.00 0.00 0 0% 0.00

#�# �� '#� ��*��� 1������/�%���� � � � � � � � � 1.24 0.00 0.00 -1 -70% 1.24 � � � � � � � � 1.51 0.00 0.00 -2 -81% 1.51

#�� �� '#� ��*��� 1������/������ � � � � � � � � 0.00 0.00 0.00 0 0% 0.00 � � � � � � � � 3.51 0.00 0.00 -6 -100% 3.51

#�� �� '#� ��*��� '#� ������ ���  � � ��! ��� �� � ��! 0.80 4.07 5.14 -40 -25% 3.42 �#� �� � ��� � � � � �## 0.71 2.82 2.02 -20 -12% 1.62

#�� �� 1������/������ 1������/�%���� �� � � �� �# � � �# 0.37 0.00 0.00 1 11% 0.37 �� � � �� �� � � �� 0.92 1.44 0.00 -4 -27% 1.18

#�! �� 1������/������ '#� ��*��� # � � # � � � � 2.87 0.00 0.00 -4 -100% 2.87 � � � � � � � � 3.20 0.00 0.00 -5 -100% 3.20

#�" �� 1������/������ '#� ������ " � � �� � " � �� 1.01 3.53 1.43 10 90% 2.52 �� � � ��   � �   1.58 0.00 0.00 8 34% 1.58

#�� �� '#� ������ 1������/�%���� � � � � � � � � 1.43 0.00 0.00 -1 -100% 1.43 � � � � � � � � 1.43 0.00 0.00 -1 -100% 1.43

#�� �� '#� ������ '#� ��*��� � # �! � ��� ��� �� � ��! 2.90 0.54 3.19 -39 -25% 3.31 ��� �� � ��# ��  � ��� 0.27 3.54 1.43 -8 -7% 0.76

#�� �� '#� ������ 1������/������ �� � �  # �� � � �� 5.17 3.54 1.43 27 79% 3.91 �� � � �� �� � � �" 0.47 2.12 0.00 2 10% 0.40

#� �! $#����%���� '#�������� � � � � � � � � 1.41 1.41 0.00 -2 -100% 2.00 � � � � � � � � 1.41 0.00 0.00 -1 -100% 1.41

#�� �! '#�������� $#����%���� � � � � � � � � 1.41 0.00 1.41 -2 -100% 2.00 � � � � � � � � 1.41 0.00 0.00 -1 -100% 1.41

#�� �! '#�������� '#����*��� ��� �� � �!� �#� �! � ��! 1.76 0.13 2.00 -23 -13% 1.77 ! ! � "� � " �! " ��� 5.34 2.71 3.45 74 80% 6.48

#�� �! '#�������� $#��������� �# � � �" � � � � 6.93 3.16 0.00 -29 -100% 7.62 �" � �  � � � � � 7.62 1.41 0.00 -30 -100% 7.75
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APPENDIX Y: M40 LMVR JOURNEY TIME VALIDATION CALCS 
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 OxSRFI BTM Modelling Methodology 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



 
OxSRFI SATURN Modelling 

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

 
Work Overview 

�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 
Case 1 

Committed and allocated development and infrastructure in 
place by 2026 

RC2-2026 2026 OxSRFI Reference 
Case 2 

Committed development and infrastructure in place by 
2026, no allocated development / infrastructure 

RC1-2031 
2031 OxSRFI Reference 
Case 1 

Committed and allocated development and infrastructure in 
place by 2031 

RC1A-2031 2031 OxSRFI Reference 
Case 1A 

Committed and allocated development and infrastructure in 
place by 2031, including Heyford Park bus gate 

DM1 2026 OxSRFI Do 
Minimum 1 

2026 Reference Case 1 plus OxSRFI Phase 1, with no 
embedded highway mitigation other than site access 

DM2 
2026 OxSRFI Do 
Minimum 2 

2026 Reference Case 2 plus full OxSRFI scheme, with no 
embedded highway mitigation other than site access 

DM3 2031 OxSRFI Do 
Minimum 3 

2031 Reference Case 1 plus full OxSRFI scheme, with no 
embedded highway mitigation other than site access 

DS1 2026 OxSRFI Do 
Something 1 

2026 Do Minimum 1 plus OxSRFI Phase 1 embedded 
highway mitigation 

DS2 
2026 OxSRFI Do 
Something 2 

2026 Do Minimum 2 plus full OxSRFI embedded highway 
mitigation 

DS3 2031 OxSRFI Do 
Something 3 

2031 Do Minimum plus full OxSRFI embedded highway 
mitigation 

DS4 2031 OxSRFI Do 
Something 4 

2031 Do Something 3 plus Albion Land development with 
associated embedded highway mitigation 

�x 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 th February 2022)  

 
Work Item 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. 

o 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 31st March 

2019.  

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 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 31st March 2021.  

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 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). 
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Work Item 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 Item 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 RC1matrix 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). 
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Work Item RC1-2031: 2031 OxSRFI Reference Case 1 Scenario 

�x This would use the existing 2031 Kingsmere Update with Heyford Park scenario as a starting 

point. 

�x 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.  

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 2031 uncertainty log and / or other 

committed developments. 

�x Produce new matrix building python files and spreadsheets as per the new 2031 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 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. 

�x Code the Heyford Park bus gate into the network. 

�x It is proposed that the 2031 OxSRFI Reference Case 3 trip matrices be used. This will show the 

impact on traffic distribution  

�x Assign trip matrices to the network and check the model. 

�x Produce output data from the model (see notes in section below). 
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Work Item 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 Item 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). 
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Work Item DS1: 2026 OxSRFI Do Something 1 Scenario 

�x This would use the 2026 OxSRFI Do Minimum 1 scenario as a starting point. 

�x Code the OxSRFI Phase 1 embedded highway mitigation into the network. 

�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 Item DS2: 2026 OxSRFI Do Something 2 Scenario 

�x This would use the 2026 OxSRFI Do Minimum 2 scenario as a starting point. 

�x Code the full OxSRFI embedded highway mitigation into the network. 

�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 Item DS3: 2026 OxSRFI Do Somethi ng 3 Scenario 

�x This would use the 2031 OxSRFI Do Minimum 3 scenario as a starting point. 

�x Code the full OxSRFI Phase 1 embedded highway mitigation into the network. 

�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 Item DS4: 2026 OxSRFI Do Something 4 Scenario 

�x This would use the 2031 OxSRFI Do Something 3 scenario as a starting point. 

�x Code the Albion Land zones, site accesses and highway mitigation scheme into the network. 

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

Land 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).  
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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. 

�x Shape files providing AADT and AAWT link flows (total traffic and HGVs) and average speeds, 

for use in the assessment of environmental effects. 

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

�x Peak hour Select Link Analysis plots for the with development scenarios showing the routing of 

OxSRFI traffic. 

�x Peak hour difference plots comparing the link flows data for different scenarios. Scope of plots 

(study area) to be advised by ADC. 

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

background. 

  


