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1.

Introduction

1.1

Background

Jacobs is framework consultant to the Transport for Buckinghamshire Alliance (TfB) between Ringway Jacobs
and Buckinghamshire County Council (BCC). Under the terms of this contract, Jacobs is commissioned to
undertake transport planning, modelling and appraisal projects on behalf of BCC.
Jacobs has been commissioned to assess the transport impact of the emerging local plan proposals for the
districts within Buckinghamshire, comprising the District Councils of Aylesbury Vale (AVDC), Chiltern (CDC),
South Bucks (SBDC) and Wycombe (WDC). For the purpose of this report the aforementioned districts will
hereafter be referred to as the districts. It should also be noted that Chiltern and South Bucks are currently in
the process of producing a joint Local Plan.

1.2

Scope of study

This report covers the first phase of work which will primarily focus on the identification of transport related
issues in the study area to inform the development of potential mitigation options. The second stage of work
may include further model runs with refinements to the development scenarios and transport schemes to
mitigate development impacts. The districts are also undertaking district relevant modelling work using a similar
methodology and modelling platform as for this project.
The objectives of the project are summarised below:


To model the impact of development across the county and surrounding network.



To compare the transport impact of a number of different scenarios on the highway network against a Do
Minimum (DM)) reference case



To produce model outputs that can be used to identify key areas of constraint and congestion across the
districts.

1.3

Modelling methodology

The modelling platform used for the assessment is the existing Buckinghamshire Countywide Model, with a
2013 base year. This model is considered sufficient by the districts and BCC in its current state as a basis for
the subsequent development, and high level strategic assessment, of future year development scenarios. It may
be necessary to develop a fully WebTAG compliant model at a later stage; however this is not a requirement for
this phase of work.
However, in light of modelling work produced as part of the Aylesbury Eastern Link Road (ELR) and A355
business cases (two current major infrastructure schemes in the county) as well as the concurrent development
of the Chiltern and South Bucks Model, the modelled network has been updated with refinements from these
projects, and upgraded to the latest version of the VISUM software. The model validation has also been
reviewed, in light of the updates, in order to give context to the outputs from the forecast model.
It should be noted that concurrently, Jacobs has been producing a model to assess the impact of local plan
proposals in Chiltern and South Bucks districts and wherever possible network refinements have been
transferred across. As far as impacts in those two districts are concerned, the work produced for the
Countywide assessment does not supersede that work as far as impacts within the two districts are concerned.
Indeed, where the countywide assessment overlaps with any other models in Buckinghamshire (such as the
Wycombe town model, the Aylesbury model, Buckingham model and Princes Risborough model), given the
higher level of validation in those models, they would take precedence over the countywide version.
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1.4

Development scenarios

A number of forecast scenarios have been identified to test a variety of development options, covering the
planning period up to 2033. Two ‘Do something’ forecast scenarios (DS1 and DS2 respectively) which were
assessed to identify likely transport impacts by comparing against a ‘Do Minimum’ (DM) reference case. The
modelling outputs of each scenario will aid the districts understanding of the varying scale and scope of impact,
both overall and localised, across the county and provide an indication of mitigation needs. The scenarios are
theoretical and are designed to test a reasonable range of options in the context of the districts emerging local
plans at that point. Table 1-A provides a summary of the various scenarios.
Base year

2013

Summary details

A 2013 updated Countywide model which includes
network refinements and revalidation.

Future scenario (2033)

Do Minimum (DM) ‘No development’

Do Something 1 (DS1)

Summary details

Based on an additional 14,171 dwellings and 31,895 jobs
across the county.
Outside of the county growth is capped to National Trip
End Model (NTEM) levels.
In addition to the DM developments, the DS1 scenario
contains an addition of 45,284 dwellings and 7,407 jobs.
Outside of the county growth is capped to NTEM levels.

Do Something 2 (DS2)

The DS2 scenario includes all DS1 new development.
However, a 4,000 household development has been
assigned to Winslow instead of Haddenham.
Outside of the county growth is capped to NTEM levels.

Table 1-A Summary of base year and future scenarios
It is important to note for the purposes of this report, that by 2033 it is expected that major infrastructure
schemes including the M4 Smart Motorway and HS2 will be complete. Although these projects are assumed to
have been completed during the period covered by the plan, the modelling is intended to reflect conditions in
2033, by which time all construction activities will have ceased. As such the forecast scenarios produced for this
project will not contain any additional trips as a result of construction traffic generated by these schemes.
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2.

Base year modelling methodology

2.1

Overview

A highway assignment model has been updated using the PTV software package VISUM which has the
capability to model both existing and future traffic scenarios, and reflects typical weekday morning, interpeak
and evening peak traffic conditions within the districts. The model has been used to test a number of local plan
growth scenarios, as outlined in Section 1.4. Table 2-A describes the key characteristics of the model.
Key Characteristics

Countywide Transport Model 2013 Base

Model Structure

Highway Assignment Model

Software Package

VISUM 15.0

Base Model Year

2013

Model Area

Buckinghamshire County and surrounding highway network

Time Periods

AM peak (08:00 – 09:00), interpeak (average hour between 10:00 and 16:00) PM
peak (17:00 – 18:00)

User Classes

3 –Car, LGV, HGV

Zoning System

865 zones in model

Calibration/Validation

Following WebTAG M3.1 principles, but not full compliance

Table 2-A Model characteristics
The modelling platform used for this assessment is the Buckinghamshire Countywide Model. The model has
been subject to network updates, reassignment, and re-validation. The model covers all of Buckinghamshire
and the surrounding network, as shown in Figure 2-A.
Further details regarding the development of the Countywide Model can be found in the Local Model Validation
Report (LMVR)1.
The validation of the base model is a process whereby the model is checked against observed data to assess
how accurate it is in relation to existing traffic. The better a base year model reflects existing traffic, the more
confidence users can be in the results from the model’s forecasts.
The following sections discuss the development of the updated countywide model and it level of validation in
more detail.

1

Jacobs (2014). Countywide Strategic Transport Model: Local Model Validation Report.
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Buckingham

Aylesbury Vale

Aylesbury

Chesham

Chiltern
Amersham

Wycombe
High Wycombe

Beaconsfield Gerrards Cross

South Bucks

Figure 2-A The modelled network
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2.2

Methodology

2.2.1

Countywide Model network coding updates

Since the completion of the Countywide Model a number of additional local models, including the A355 Model
and Aylesbury Eastern Link Road Model, have been produced with shared network coverage. As part of the
calibration and validation of these local models, a number of link type corrections were made to better reflect
existing network conditions, and provide an acceptable representation of reality. Therefore it was deemed
appropriate by Jacobs and BCC, to update the existing Countywide Model to reflect these link type changes.
In addition further refinements to the network within Chiltern and South Bucks districts has been made as part of
the Chiltern and South Bucks Local Plan modelling work. These additional network refinements have also been
applied to the updated Countywide Model wherever possible.
2.2.2

Demand matrix creation

The existing 2013 Countywide matrices, prior to calibration and validation, have been utilised for the purposes
of this model. No changes have been made to the existing 2013 land use data. Further details can be found in
the Countywide LMVR1. The existing 2013 Countywide matrices have then been assigned to the updated
Countywide Network for each modelled time period.
2.2.3

Validation

Observed journey time data for fifty-eight pre-specified routes was previously extracted from Trafficmaster for
the period of September 2012 to August 2013. This journey time data has again been used for validating the
model. In addition, modelled traffic flows have also been validated against pre-existing count data at 371
locations within and near to the county.
WebTAG sets out the various criteria to be met before a transport model can be said to represent base year
conditions to an appropriate standard. Whilst the updated Countywide model was built according to the
principals of WebTAG, it was not a key criterion for the model to fully meet WebTAG standards for link and
journey time validation. This is accepted practice where broad regional or county models are being developed,
which focus on strategic, high level impact assessment; and is in accord with National Planning Practice
Guidance (NPPG)2 which states that:
‘An assessment should adopt the principles of WebTAG by assessing the potential impacts of development
within the framework of WebTAG objectives. For most Local Plan assessments the full methodology
recommended will not be appropriate’.
WebTAG validation principles are detailed below:

2



Good comparison between observed and modelled flow volumes on screenlines (isolated sets of traffic
flows i.e. around a settlement) and on individual links of the model.



Good comparison between observed and modelled journey times through the study area

NPPG. 2015. National Planning Policy Framework. http://planningguidance.communities.gov.uk/blog/policy/
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2.2.4

Validation results

Link flows
Table 2-B sets out the WebTAG criteria used to compare the modelled and observed flows. The GEH is a
variant of the Chi-squared statistic and shows the goodness of fit between modelled and observed data. It is
defined as:
M C  2
GEH   M  C 


 2 
Where M is the modelled flow and C is the observed flow.
Size of observed flows

WebTAG criteria for valid modelled flow

<700 vehicles/hour

Modelled flow within 100 vehicles/hour of observed flow

700 – 2,700 vehicles/hour

Modelled flow within 15% of observed flow

>2,700 vehicles/hour

Modelled flow within 400 vehicles/hour of observed flow

All

GEH < 5

Table 2-B Link flow criteria
WebTAG guidance is that for a link to be considered valid it must match either the appropriate criteria from the
first three rows, or the criterion in the fourth row. The guidance states that 85% of all links should meet that
standard.
Table 2-C sets out the post matrix estimation link flow calibration results. Observed data for 371 sites has been
collated for use in validating the model; of the 371 sites, 112 sites are located outside of the county boundary.
AM Peak

IP

PM Peak

Total no. of link flow comparisons

371

371

371

% Meeting criteria in Table 2-B

58

81

59

Total no. of link flow comparisons
(Within county)

259

259

259

% Meeting criteria in Table 2-B

66

88

67

Table 2-C AM, IP, PM peak link flow calibration post matrix estimation
Given the lack of observed data in the trip matrices and the expectation that the model will not be fully WebTAG
compliant, the link flow calibration total is notably below the WebTAG target of 85% of links for the peak periods,
when considering all 371 count sites. The AM and PM peak calibration is marginally below that of the original
LMVR whilst the IP calibration has improved. In addition, when you remove the counts sites outside of the
county this figure is marginally improved, with the IP period meeting WebTAG criteria.
This level of calibration reflects the entirely synthetic nature of the Countywide model, where Origin - Destination
flows has been derived synthetically and checked against census data rather than derived from observed flows.
Screenlines
Unit M 3-1 sets out the validation criteria for screenlines. It states that the differences between modelled flows
and observed counts should be less than 5% of the counts, on all or nearly all screenlines, as a check on the
trip matrices.
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The screenlines that were examined in the model include a number of links in Aylesbury, High Wycombe,
Amersham, Buckingham and Beaconsfield. A summary of all the screenlines used in the model are shown in
Table 2-D. Because this is a check on the underlying trip matrices, demand flows are used from the model.
As can be seen from the results, a number of screenline totals in the AM do not meet the accepted WebTAG
criteria, although five of the seven sites which do not meet the validation criteria in the AM peak are within 1% or
2% of the target. 90% of screenlines satisfy the criteria during the IP and PM period.
For the next phase of work it may be beneficial to further investigate the calibration of the model during the AM
peak with the aim of further improving screenline validation.

Location

Direction

No. links

Aylesbury

Inbound

6

Aylesbury

Outbound

6

Wycombe

Inbound

5

Wycombe

Outbound

6

Amersham

Inbound

4

Amersham

Outbound

6

Buckingham

Inbound

1

Buckingham

Outbound

1

Beaconsfield

Inbound

3

Beaconsfield

Outbound

3

Percentage satisfying 5% criteria

AM Peak

IP

PM peak

Flow
difference

Flow
difference

Flow
difference

-6%

-3%

-5%

-5%

-3%

-4%

-2%

1%

0%

-1%

2%

3%

-5%

-1%

-4%

-6%

-2%

-1%

-4%

4%

-1%

6%

6%

-3%

-9%

-2%

-3%

-9%

-1%

-3%

30%

90%

90%

Table 2-D AM, IP, PM peak screenline flow difference
Journey times
The journey time validation criteria set out in WebTAG Unit M3.1 require that the difference between the
modelled and observed journey times to be within 15% for at least 85% of routes.
Journey time validation has been undertaken for 58 key routes in, through and out of the major towns of
Buckinghamshire County such as Aylesbury, Buckingham, High Wycombe, Amersham, Chesham, and
Beaconsfield. Other journey time routes that have been assessed include routes in other towns and places that
generate a significant number of trips outside the county, such as Luton Airport and Heathrow Airport,
Maidenhead, Slough and along the M40. The observed mean average times have been derived from
Trafficmaster data for the period September 2012 to August 2013. The journey time validation results are
presented in Table 2-E.
As with the flow calibration, the lack of origin-destination data in the trip matrices and the expectation that the
model will not be fully WebTAG compliant, the 85% criteria has not been fully met, with the model falling short of
the journey time validation criteria across all time periods.
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Further time spent calibrating the model would likely result in some improvements in journey time validation,
however due to the limitations of a strategic model of this scale, it is unlikely that the 85% validation criteria
could be achieved across all areas of the model. In addition, the 85% level is recommended by WebTAG
guidance for the appraisal of specific schemes, not strategic models. Therefore this level of validation is
appropriate for a strategic model and further validation would be unlikely to significantly improve these results.
AM peak

IP

PM peak

No. Routes

58

58

58

% of routes with modelled journey time
within 15% of the observed

57%

62%

53%

Table 2-E AM, IP and PM peak journey time results

2.3

Summary

As can be seen from the above results the model is not fully WebTAG compliant in terms of flow and journey
time validation. However, planning practice guidance3 recommends that for most local plan assessments, the
full WebTAG methodology will not be appropriate, and in this case it was not expected that the model would
fully satisfy WebTAG criteria.
Therefore, the current state of validation in the base year model is considered to be suitable for a high level
strategic assessment of the local plan impacts. At the more specific local level, there may be variations between
the base model and observed data which would have implications for the scale of impact predicted by the
forecast models. Section 5.2 of this report summarises the impacts shown in the forecast models at the local
level and identifies where the impacts may be over or under represented as a consequence of variations in the
base model validation. Further narrative can be found later in the report.

3

http://planningguidance.communities.gov.uk/blog/guidance/transport-evidence-bases-in-plan-making/transport-evidence-bases-in-plan-makingguidance/
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3.

Development scenarios

3.1

Overview

This section sets out the various land use scenarios and assumptions used to produce the future year forecasts
options. For each development scenario, forecast housing and employment growth has been added to the
existing 2013 base land use information to generate a new development quantum.

3.2

Development summary

A number of development scenarios have been generated with a forecast year of 2033, which include
increasing amounts of housing and employment growth in line with local plan proposals across the county (up to
2036 for Chiltern and South Bucks districts). Development growth within the districts has been generated both
from data provided by the districts, as well as from The National Trip End Model (NTEM) dataset, version 6.2.
NTEM is an industry standard tool provided by the Department for Transport for calculating future trip growth
and is used in the majority of transport scheme business cases and for other transport planning purposes.
Growth outside of Buckinghamshire has been based entirely on NTEM levels in all forecast scenarios.
Table 3-A provides a summary of the key differences between each scenario, with further commentary provided
in the following sub-sections. Figure 3-A, Figure 3-B, Figure 3-C illustrate the DM, DS1 and DS2 housing growth
by model zone, respectively.
Future scenario (2033)

Do Minimum (DM) ‘No development’

Do Something 1 (DS1)

Do Something 2 (DS2)

Summary details



Growth capped to NTEM levels outside of
Buckinghamshire



Includes projected planning completions from 2013 to
2033 (2036 for Chiltern and South Bucks)



Includes only outstanding housing and employment
commitments within the districts



As Do Minimum plus;



All other Wycombe Local Plan sites



Allocated Retail employment sites from Wycombe
HELAA



Chiltern, Aylesbury Vale and South Bucks residential
draft HELAA sites not already committed



Aylesbury option 1 new settlement location
(Haddenham)



VALP Issues and Options sites for smaller villages in
Aylesbury Vale



Sites from Aylesbury Vale Part 1 green belt review



50% of greenbelt options identified in the Green Belt
Assessment Part 1 in Chiltern and South Bucks



NTEM employment growth in Chiltern and South Bucks



As Do Something 1 but;



With Aylesbury option 2 new settlement location
(Winslow) INSTEAD OF option 1 location.

Table 3-A Modelled scenarios
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Figure 3-A DM housing growth by model zone
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Figure 3-B DS1 housing growth by model zone
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Figure 3-C DS2 housing growth by model zone
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3.2.1

Do Minimum

Do Minimum development growth in Aylesbury Vale and Wycombe is based on the existing housing and
employment commitment data provided by the districts, which totals an additional 11,596 houses and 30,277
jobs. In addition, development growth in Chiltern and South Bucks amounts to an additional 2,575 houses and
1,619 jobs and includes 2013 to 2015 (up to 1.04.15) completion data and sites with planning permission post
2015. Therefore, the total number of new commitments in the whole county is 14,171 dwellings and 31,895
jobs. For all areas outside of Buckinghamshire, growth in employment and housing is consistent with NTEM
levels of growth. Table 3-B provides a summary of the DM development scenario.
Location

Totals

Aylesbury Vale District



9,416 houses and 24,265 jobs

Chiltern District



1,278 houses

South Bucks District



1,297 houses and 1,619 jobs

Wycombe District



2,180 houses and 6,011 jobs

Outside of Buckinghamshire



Capped to NTEM growth levels

Table 3-B Do Minimum growth
3.2.2

Do Something 1

The DS1 scenario includes the addition of the draft HELAA housing sites as well as new housing developments
options being considered in local plans across the districts. For the employment estimation a similar
methodology has been followed, taking in to account the new potential developments from the local plans (if
applicable) in addition to Do Minimum growth. For Chiltern and South Bucks, growth in employment includes
DM commitments plus NTEM growth. For Aylesbury Vale, it is assumed that there will be no additional
employment above that already included in the DM. For all areas outside of Buckinghamshire, growth in
employment and housing is consistent with NTEM levels of growth. Table 3-C provides a summary of the DS1
scenario.
Location

Totals



DM commitment plus 21,250 houses (including 4,000
house development in Haddenham)

Chiltern District



DM commitment plus 4,393 houses and 3,297 jobs

South Bucks District



DM commitment plus 8,473 houses and 2,497 jobs

Wycombe District



DM commitment plus 11,168 houses and 1,613 jobs

Outside of Buckinghamshire



Capped to NTEM growth levels

Aylesbury Vale District

Table 3-C Do Something 1 growth
3.2.3

Do Something 2

The DS2 scenario includes all DS1 new development. However, in this scenario a 4,000 household
development originally located in Haddenham has been assigned to Winslow (both settlements in Aylesbury
Vale). As a result, housing and employment absolute outcome is equal to DS1 scenario, as shown in Table
3-D.
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Location

Totals



As DS1 (except 4,000 house development
moved to Winslow)

Chiltern District



As DS1

South Bucks District



As DS1

Wycombe District



As DS1

Outside of Buckinghamshire



Capped to NTEM growth levels

Aylesbury Vale District

Table 3-D Do Something 2 growth
3.2.4

Comparison with NTEM

Table 2-E provides a summary of the total household and job growth for each of the three 2033 forecast
scenarios. The table also includes NTEM growth figures for the period 2013 to 2033 for comparative purposes.
Consistency with NTEM growth figures is a requirement for all WebTAG compliant models to be used in major
scheme business cases. Because the purpose of this modelling is for a local plan assessment rather than a
business case, it is not necessary to constrain growth to NTEM. Indeed, because the local plan growth is
generally in excess of NTEM levels (particularly in South Bucks), it was decided that use of NTEM growth would
not be appropriate.
Nonetheless, a comparison of the model against NTEM is useful for two reasons. The first is that it helps to
identify the scale of difference between NTEM and the local plan assumptions, and thereby understand how the
districts’ local plan growth differs from the levels of growth mandated by the Department for Transport for use in
transport scheme business cases. The second is that it is helpful to benchmark the level of trip growth
compared to jobs and household growth for the Countywide model against that of NTEM, as a validation of the
Countywide forecast trip growth.
Comparing NTEM totals for all the districts against the various development scenarios it can be seen that DS
scenarios are most similar in terms of overall growth, albeit that for South Bucks district household growth is
significantly in excess of NTEM growth, whilst NTEM growth is also exceeded in Wycombe district. Jobs growth
in Aylesbury Vale is significantly in excess of NTEM, whilst Wycombe jobs growth is also lower. Household
growth in the DM scenario is much lower than the growth in NTEM for all but South Bucks district.
NTEM

District

DM

DS1

DS2

HH

Jobs

HH

Jobs

HH

Jobs

HH

Jobs

Aylesbury Vale

32,243

11,172

9,416

24,265

30,666

24,265

30,666

24,265

Chiltern

4,549

3,297

1,278

0

5,671

3,297

5,671

3,297

South Bucks

924

2,497

1,297

1,619

9,770

4,116

9,770

4,116

Wycombe

7,289

14,683

2,180

6,011

13,348

7,624

13,348

7,624

Total

45,004

31,649

14,171

31,895

59,455

39,302

59,455

39,302

Table 3-E 2033 modelled scenario growth and NTEM growth
Table 3-F presents the percentage growth in households and jobs across each scenario from 2013 to 2033,
compared with NTEM growth for the same period. In this case it has been used to compare growth in
households with Origin – Destination (OD) trip end growth; further details are provided in Section 4.2.4.
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NTEM

District

DM

DS1

DS2

HH

Jobs

HH

Jobs

HH

Jobs

HH

Jobs

Aylesbury Vale

43%

13%

12%

29%

40%

29%

40%

29%

Chiltern

12%

8%

3%

0%

15%

8%

15%

8%

South Bucks

3%

7%

5%

4%

35%

11%

35%

11%

Wycombe

10%

16%

3%

7%

19%

9%

19%

9%

Table 3-F 2013 to 2033 % growth in households, jobs and NTEM growth
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4.

Forecast year modelling methodology

4.1

Overview

This section sets out the modelling methodology adopted to produce the 2033 forecast year models which
encapsulate all of the development growth outlined in Section 3.2 for each scenario.

4.2

Methodology

4.2.1

Forecast network updates

A number of schemes have been outlined by the districts to bring the 2013 base network to a 2033 forecast
year. This includes additional infrastructure and alterations to existing roads and junctions across the county. As
a result it has been necessary to update the full countywide network to reflect these changes as part of the
production of the forecast models. Table 4-A sets out the schemes included in the 2033 DM and DS forecast
scenarios.
Scheme

District

Description

Scenario

HS2: Chalfont Lane
Widening

Chiltern

Widening of Chalfont Lane to increase link
capacity

DM & DS

HS2: Realignment of
B485 Chesham Road
and Kings Lane

Chiltern

Existing road realigned with upgraded junction

DM & DS

A355 Relief Road

South Bucks

New link between the Pyebush Roundabout and
A355 north of Beaconsfield

DM & DS

M4 Smart Motorway

South Bucks

J3 to 8/9 upgraded to a smart motorway

DM & DS

Western Rail link to
Heathrow

South Bucks

Closure of Hollow Hill Lane

DM & DS

Aylesbury SELR

Aylesbury

Link road through Hampden Fields development

HS2: SM bypass

Aylesbury

New bypass off A4010

DM & DS

Stocklake Urban Link

Aylesbury

Upgrade to existing Stocklake Road

DM & DS

SLR and ELR (N)

Aylesbury

New link road connection Stocklake with A418

DM & DS

HS2: Realignment of
A41 Bicester Road

Aylesbury

New junction and realignment of existing A41

DM & DS

HS2: Realignment of
Station Road

Aylesbury

Station Road and surrounding roads realigned

DM & DS

HS2: Realignment of
Perry Hill

Aylesbury

Realignment of existing road

DM & DS

Town Centre
Masterplan

Wycombe

Capacity reduction on A40 with new link roads and
capacity increases elsewhere

DM & DS

Southern Quadrant

Wycombe

Upgrade to Cressex Road / Cressex link junction
and John Hall Way

DM & DS

Coates Lane

Wycombe

New road link from Morrison’s to Coates Lane

DM & DS

Chapel Lane Junction

Wycombe

Junction improvements

DM & DS

DS

Table 4-A Network changes included in DM and DS scenarios
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It is important to note that by 2033 it is assumed that major infrastructure schemes like the M4 Smart
Motorway and HS2 will be complete. Although these projects are assumed to be constructed during the
period covered by the plan, the modelling is intended to reflect conditions in 2033, by which time all
construction activities should have ceased. As such the forecast scenarios produced for this project
will not contain any additional trips as a result of construction traffic generated by these schemes.
In traffic terms, the timing of some developments if taken forward may need to take account of cumulative
impacts with construction traffic and/or timing for delivery of mitigation measures to avoid temporary
unacceptable congestion/delays. This is outside of the scope of this work and is being considered elsewhere.
However the Local Plans may consider the scope for phasing as part of their site allocation work and, as linked
to appropriate mitigations, since this could assist in ensuring that the delivery of proposal sites does not
coincide with peak periods of construction activity associated with major infrastructure projects.
4.2.2

Forecast land use

Forecast land use data has been provided for each district in Buckinghamshire, as outlined in Section 3.
The land use data provided by the districts has been proportioned out into the Countywide model zone system
for each scenario. This has been produced by overlaying the land use data, which includes the size and location
of all developments, over the model zone system within a Geographic Information System (GIS). In all cases
where a development intersects with multiple modelled zones, the development increase in houses and/or jobs
has been split in proportion to the area of the modelled zone intersecting the development boundary.
The processed land use data has then been combined with the 2013 base year household and jobs information
to produce 2033 DM and DS outputs which have been used to generate forecast demand matrices for the
updated Countywide Model.
4.2.3

Forecast demand matrix creation

Using the 2033 land use data for the updated Countywide Model, production and attraction trip ends for all
modes and time periods were generated for each scenario. The trip ends were then converted from productionattraction to origin-destination to understand the distribution of trips between each zone of the model. These
were compared to a similar data set used in deriving the base year trip matrices, to create time-period and
mode specific growth factors used in a doubly constrained matrix factoring process to develop new trip matrices.
A fuel cost and income adjustment factor of 1.15 was also applied to the trip matrices, based on WebTAG
guidance and figures from the DfT’s 2015 TAG data book4. This has been applied to account for changes in fuel
cost and income up to the forecast year of 2033.
Growth in goods vehicles has been calculated using a different methodology, where HGV and LGV user classes
have been factored up separately using the National Road Traffic Forecast (NRTF). For zones with additional
household and job development within the districts, additional goods vehicles trip ends have been included on
top of NRTF growth using goods vehicle trip rates derived from TRICS.
These matrices were then assigned to the network for each scenario and time period and used to generate the
model outputs discussed in the next section of this report.
4.2.4

Forecast trip growth

Table 4-B provides a summary of the percentage growth in total trip ends for the car user class for each district
and forecast scenario. The fuel adjustment factor applied to the trip ends for each scenario has been removed
for comparative purposes with the growth in households.

4

Department for Transport. 2015. WebTAG Databook Audit Sheet.
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Scenario/
Area

AM

Origin

IP

Destination

Origin

PM

Destination

Origin

Destination

Aylesbury Vale
DM

9%

16%

17%

15%

17%

10%

DS1

27%

31%

37%

36%

34%

29%

DS2

27%

31%

37%

36%

34%

29%

Chiltern
DM

1%

1%

5%

5%

2%

2%

DS1

10%

10%

15%

15%

12%

11%

DS2

10%

10%

15%

15%

12%

11%

South Bucks
DM

7%

6%

10%

10%

8%

8%

DS1

66%

36%

53%

54%

42%

65%

DS2

66%

36%

53%

54%

42%

65%

Wycombe
DM

1%

1%

5%

4%

3%

2%

DS1

11%

12%

17%

16%

14%

13%

DS2

11%

12%

17%

16%

14%

13%

Table 4-B Car total trip end growth
If it can be demonstrated that the forecast trip generation growth is consistent with information derived from
TEMPRO, allowing for the different housing and jobs growth, then it gives confidence that the amount of trips in
the forecast model is correct, as TEMRPO is an industry standard tool provided by the Department for Transport
for calculating future trip growth.
South Bucks District experiences the highest growth in trip rates from the DM to the DS scenarios, as a result of
the larger relative increase in households between the DM and the DS scenarios compared with the other
districts, as shown in Table 3-F.
As a result the trip end growth in the DM, DS1 and DS2 scenarios have been compared against TEMPRO
growth for the districts, and the relative growth has been found to be broadly consistent. This is considered an
appropriate verification that the forecast trip generation has been calculated correctly.
.
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5.

Results

5.1

Model outputs

Through consultation with the four districts within Buckinghamshire, as well as with the County, a set of model
output plots have been produced to help identify the impacts of the DS forecast scenarios as compared to the
DM. The purpose of this section of the report is to identify key areas of constraint arising from additional
development in the DS forecast scenarios.
The majority of the commentary in this section is based on the model output from the updated Countywide
model; however wherever possible information has been supplemented with evidence from other modelling
work and local knowledge.
Plots have been produced detailing a variety of metrics, and covering a multitude of areas across the county. All
of the plots that have been produced are included in Appendix A and B. A description of each type of output is
provided below.
This section highlights key areas of impact but has not considered possible or necessary mitigation to alleviate
or relieve the identified impacts. This will be covered in the next stage of work.
5.1.1

Congestion ratio

The congestion ratio plots show for each modelled link, the ratio of the congested travel time to the free flow
travel time. The free flow time on a link is based on the link length and free flow speed (the link speed when
there is no delay in the network). The congested travel time can then be calculated as a function of the free flow
travel time plus the link delay time and junction delay time downstream of the link.
Therefore an increase in travel time on a link is not only affected by increases in flow, but also by delays at the
downstream junction. As a result it is possible, where junctions are constrained, to see congestion on a
particular link, without any significant increase in demand flow.
Links are plotted according to the following criteria:
Colour of the band

Congestion ratio

Interpretation

Transparent

1

Link experiences free flow conditions

Green

1-1.5

Travel times are up to 50% greater than in the uncongested
situation

Yellow

1.5-2

Travel times are between 50% and 100% (i.e. two times) higher
than in the uncongested situation

Orange

2-4

Travel times are two to four times higher than in the uncongested
situation

Red

>4

Travel times are more than four times higher than in the
uncongested situation

Table 5-A Congestion ratio criteria
The congestion ratio plots have been produced for the 2013 base year, 2033 DM and 2033 DS scenarios, for all
time periods.
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5.1.2

Change in travel time

Plots of the change in travel time show the difference in congested link travel times between the DS scenarios
and the DM scenario, as a percentage. It therefore shows the level of additional congestion which occurs in the
DS scenario. The congested link travel time is the same as that used for the congestion ratio. It is worth noting
that where an area is already congested in the DM model, travel times will be more sensitive to smaller
increases in trips. In addition, the change is only shown when the congested travel time in the DS scenario is
more than twice the free flow time. This ensures that only those areas which experience relatively high levels of
congestion are shown.
Links have been plotted according to the following criteria:
Colour of the
band

Transparent

Green

Red

Interpretation

Notes

Either travel time on the link is the same in the do
something and do minimum scenario, or the
change in travel time does not lead to congested
conditions (in which the congested travel time is at
least twice the uncongested time).

n/a

Travel time in the DS is less than the DM (often as
a result of reassignment away from congested
links)

The greater the decrease the thicker
and darker the band

Travel time in the DS is greater than the DM

The greater the increase the thicker
and darker the band

Table 5-B Change in travel time criteria
In addition, the actual percentage change is plotted adjacent to the link in question.
The change in travel time plots have been produced for DS scenarios separately, for all time periods.
5.1.3

Demand flow

Demand flow is the hourly demand volume (in vehicles) travelling on a link. This is also known as the
‘unmetered’ flow, and is distinct from the ‘metered’ flow (also known as actual flow). The ‘metered’ flow is the
link volume after capacity constraints have been applied. For example, if there is a demand of 1,000 vehicles on
a link, but there is a junction downstream of the link with a capacity of only 900 vehicles, then the ‘metered’ flow
is only 900, but the demand flow is still 1,000. Where the capacity is enough to allow all the demand through,
the ‘metered’ flow and the demand flow are the same.
Demand flow is considered more useful for assessing the impacts in the model because it shows the underlying
trip patterns regardless of any capacity issues on the network.
Links are plotted according to the criteria set out in the legend of each plot in terms of the number of vehicles.
Plots have been produced for both the DM and DS scenarios, for all time periods.
5.1.4

Demand flow difference

Plots showing the difference between demand flows in each do something scenario and the do minimum
scenario have been produced. The demand flow difference plots show the difference between the do something
and do minimum. If demand flows have not changed between scenarios then the bar will show zero. If links are
showing a reduction in demand flow in the do something scenario, this is the result of reassignment of trips
away from a particular link or junction, most likely as a result of delay in that area of the model.
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For each plot, increases in traffic flow in the do something are shown in blue, and decreases in orange. The
thickness of the band in each plot is scaled according to the size of the change. In addition, the difference in
flow is added to the plot as a number adjacent to each link.

5.2

Summary of impacts

A large number of plots have been generated from the model and have been included in Appendix A and
Appendix B. To aid interpretation of the model output, a description of the impacts has been provided below for
each built up area within Buckinghamshire referring specifically to the demand flow difference and change in
travel time plots.
Within the descriptions, the terms ‘DM’ and ‘DS’ are used to refer to the do minimum and do something scenario
respectively. ‘DS’ is used to describe both the do something option 1 (DS1) and do something option 2 (DS2)
scenarios, which are broadly the same in most areas. Where the DS1 and DS2 model outputs differ from each
other in a material way, the distinction is made within the text.
5.2.1

Aylesbury Vale District

5.2.1.1

Milton Keynes (adjacent to Aylesbury Vale District)

Within Milton Keynes itself, the DS and DM scenario model outputs show relatively little difference in travel time.
However, around the edge of Milton Keynes, close to the A421, some significant travel time increases are
observed. These are particularly prevalent in the DS2 scenario, which includes a large amount of development
near Winslow, as opposed to the DS1 (which does not). Whilst on the A421, travel time increases in the AM
peak are relatively low at around 5%, on Coddimoor Lane, Nash Road, and Warren Road, which are all minor
arms of the A421, there are significant travel time increases occurring as a result of delays at the junctions with
the A421.
The same is true for the PM peak scenario, and in addition, the westbound A421 shows significant increases in
congestion and travel time on approach to the Bottledump Roundabout on the edge of Milton Keynes. This
congestion is caused by delays at the downstream roundabout, the junction with Coddimoor Lane and
Whaddon Road.
These delays can be seen in Figure 5-A.
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Congestion ratio plots for the PM DS2
indicate congestion on the A421 resulting
in operational issues for key junctions and
side roads along the route.

Figure 5-A Milton Keynes PM 2033 DS2 – PM 2033 DM change in travel time
It should be noted that a separate project looking at impacts of a larger level of housing at Winslow than
assumed here (6,000 houses as opposed to 4,000 for this work), with a higher rate of trip generation, has been
completed; this shows more significant impacts than those described above. That work was done as part of the
AVDC new settlement study.
5.2.1.2

Buckingham

Comparing the DS and DM scenarios in Buckingham, there is relatively little difference in travel time and
congestion. Travel times in the DS scenario generally increase by no more than 10%. The exception to this is
on the westbound Bourton Road in the AM peak, for which DS travel times increase by 38% over the DM travel
time, and over a short section of the A413 in both peak periods for which travel times increase by around 12%
to 20% on approach to the new roundabout with Needlepin Way. Considered as a whole, the travel time impact
on Buckingham is minor to moderate, as demonstrated in Figure 5-B. However the slight increases in travel time
observed across the town centre reflects the generally increasing demand flows in the area as the result of
development.
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Congestion ratio plots for the
AM DS1 indicate congestion
along London Road and
High Street through
Buckingham with knock on
impacts for nearby routes

Congestion ratio plots for
the AM DS1 indicate
congestion along the A421.

Figure 5-B Buckingham AM 2033 DS1 – AM 2033 DM change in travel time
5.2.1.3

Winslow

The modelling work suggests that Winslow is relatively unaffected in the DS1 scenario (which does not include
any major development in the area), so the following commentary focuses on the DS2 scenario, which includes
significant development to the north of Winslow.
The DS2 forecast indicates increases in travel time along a small section of the A413 through Winslow, of
around 90% in the AM peak and around 15% in the PM peak. Areas to the north of Winslow, around Great
Horwood and Little Horwood, as well as the A421 to the north, show a more significant impact, with travel times
on Nash Road and Shucklow Hill increasing by around 50% to 150% in the peak periods, as shown in Figure
5-C.
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The demand flow difference plots
indicate the majority of additional
development traffic in this scenario
passes to the north of Winslow
beyond Little and Great Horwood.

Congestion ratio plots for the
AM DS1 indicate congestion on
the A413 through Winslow

Figure 5-C Winslow AM 2033 DS2 – AM 2033 DM change in travel time
It should be noted that a separate project looking at impacts of a larger level of housing at Winslow than
assumed here (6,000 houses as opposed to 4,000 for this work), with a higher rate of trip generation, has been
completed; this shows more significant impacts than those described above. That work was done as part of the
AVDC new settlement study.
5.2.1.4

Aylesbury

The modelling shows significant travel time increases across Aylesbury in the DS compared to the DM. These
increases affect primarily the southern and eastern areas of the town, with congestion on and around the B4443
Lower Road, A413 and A41 corridors increasing in both peak periods, as shown in Figure 5-D. In addition, the
junction of the A418 Oxford Road and Portway Road becomes significantly more congested in the AM peak,
with traffic backing up from the junction along Portway Road to Bishopstone Road. The increases here are
driven by increased trip generation due to new development in the DS scenario exacerbating an already
constrained network.
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It must be emphasised however, that in comparison to previous modelling of Aylesbury (as part of the combined
Stocklake/Eastern Link Road business case), it is known that the Countywide model used in this assessment
overestimates the amount of congestion along the B4443 Lower Road. The implications of this are that whilst
delay increases in the DS scenario are expected along Lower Road, they may not be to the extent suggested by
the model.

Congestion ratio plots for this
scenario indicate congestion
along the length of the main
A41, A413 and B4443 strategic
routes through the town

Figure 5-D Aylesbury AM 2033 DS1 – AM 2033 DM change in travel time
Note that in the plot above, the links labelled ‘MAX’ only appear to have increased travel time because the link
does not exist in the DM model.
5.2.1.5

Haddenham

Of the two DS scenarios, DS1 includes significant development at Haddenham, whilst DS2 does not. Analysis
here is therefore based on the impacts shown in the DS1 scenario. Figure 5-E shows the extent of travel time
changes in the DS1 AM peak compared with DM.
Travel time and congestion is clearly influenced by nearby developments present in the DS1 scenario. There
are notable increases in travel time on Woodways Road and Ford Road to the east of Haddenham, with travel
times increasing three fold and tenfold respectively in the DS scenario compared to the DM, in the morning
peak hour. The cause of this congestion is queuing and delay forming from the junction of the A418 and
Portway Road to the east of Haddenham, likely as a result of capacity constrain on the A418 between Thame
and Aylesbury. In addition, the roundabout of the A418 and A4129 on the edge of Thame experiences
increased delays; in the AM peak the approach from the A418 east (i.e. from Haddenham) experiences a 150%
increase in travel time, whilst in the PM peak, the A418 west and B4011 approaches experience an increase in
travel time of 41% and 94% respectively.
It should be noted that outputs generated as part of the Aylesbury Vale New Settlement Study, which looked at
impacts of a larger level of housing at Haddenham (up to 10,000 houses rather than 4,000 here), with a higher
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rate of trip generation, has been completed; this shows more significant impacts than those described above.
That work was done as part of the AVDC new settlement study.

Flow difference plots for this
scenario show increases in demand
along the A418 and along Ford Road
as a result of additional land use
development

Figure 5-E Haddenham AM 2033 DS1 – AM 2033 DM change in travel time
5.2.1.6

Wendover

During peak hours, some increased congestion in the DS scenario is shown on the B4009 in both directions
through Wendover, with travel times increasing by up to 190% eastbound compared to the DM. The effect of
additional development in the DS2 scenarios appears to have a moderate impact on travel time in the
Wendover area. Figure 5-F illustrates the extent of travel time changes between the DS2 scenario and DM
during the PM peak.
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Congestion ratio plots for this scenario
indicate congestion extending along
the B4009, northeast of the town
centre extending back toward South
Street

Figure 5-F Wendover PM 2033 DS2 – PM 2033 DM change in travel time
5.2.2

Wycombe District

5.2.2.1

Princes Risborough

There are some increases in travel time in the DS scenario compared to the DM on the A4010 around New
Road, and also some travel time increases on the B4009 Lower Icknield Way in both peak periods. These
increases are in the order of 10% to 50% and represent a worsening of congestion levels in the DS compared
with DM (particularly on the A4010 and B444, in the town centre area).
These increases in travel time are driven by a demand increase on New Road and around Icknield Way, and
general increases in demand flow across the Princes Risborough area as a result of new development. It is well
known that the main routes through the town centre currently experience congestion and delay during the peak
hours, and increases in demand flow in this area will likely lead to worsening conditions without new
infrastructure or other mitigation.
It should also be noted that model outputs generated as part of a study in Princes Risborough looking at the
impact of a western relief road, show more significant impacts than those found in this study, particularly around
the town centre and Tesco roundabout. However that study considered a larger level of employment growth and
a higher rate of trip generation than present in the DS scenarios, and any comparison between modelling
results must be considered in this context.
Furthermore, detailed model outputs were generated as part of work to support the plan for Princes
Risborough. This work looked at the capacity of the roundabout at the junction of the A4010 – Aylesbury Road
and the A4129 - Longwick Road and whether it had capacity to accommodate traffic generated by already
committed development in the Town. The conclusion to this work was that there is limited or no scope to
increase capacity at the junction and that the Ratio of Flow to Capacity means that the Longwick Road arm of
the junction will be at capacity by 2021.
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Building on this work modelling was undertaken looking at the impact of a western relief road in the context of a
dependent development of 2,500 new homes and supporting employment space. This shows more significant
impacts than those found in the countywide modelling, particularly around the town centre and Tesco
roundabout. It should be noted that although some of the assumptions differ, the capacity issues at the
roundabout are not affected by this and that further modelling work to support the western relief road is currently
being undertaken.
5.2.2.2

High Wycombe

There are significant travel time increases in the DS scenario compared to the DM in High Wycombe as
illustrated in Figure 5-G.These increases occur in both peak periods and to a lesser extent in the interpeak
period as well as a result of increases in demand flow. The travel time increases are most significant around
Handy Cross, a junction which already experiences significant congestion in the DM scenario, and this is further
exacerbated by the additional demand flow in the DS scenario. It should be noted however that the model is
sensitive to changes in traffic flow in this area.
There are also notable increases in congestion around the Pedestal roundabout, and at various points along the
A40 through the town centre and to the east of the town. Demand flows in these areas increase significantly in
the do something forecast scenarios, particularly on the main routes through the town including New Road,
Desborough Avenue and Marlow Hill in both the AM and PM peak period.
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The congestion ratio plot indicates
operational issues at Handy Cross and
nearby junctions along the A404 in the
DS2 scenario, causing additional travel
time increases at various locations
within High Wycombe.

Figure 5-G High Wycombe AM 2033 DS2 – AM 2033 DM change in travel time
5.2.2.3

Bourne End

For the majority of roads around Bourne End there is relatively little change in terms of congestion and travel
time in the DS as shown in Figure 5-H. Only the A4155 shows a significant increase in congestion, with link
travel times increases greater than 50% around the junction of the A4155 and Sheepridge Lane. There is also
some increase in travel time on links in Cookham, on approach to the bridge over the Thames.
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The congestion ratio plots
indicate congestion on the
A4155 through Bourne
End and A4094 to the
east which extends as a
result of traffic volume
increases

Figure 5-H Bourne End AM 2033 DS2 – AM 2033 DM change in travel time
5.2.2.4

Marlow and A404

Comparing the differences between the model output for the DS and DM scenarios around Marlow, Bisham and
the A404, there is relatively little change in terms of travel time as shown in Figure 5-I. There are increases in
travel time on the A404 and Wycombe Road, which are linked to the increased congestion at Handy Cross. In
addition, congestion already present in the DM scenario at the Westhorpe Interchange and Bisham Roundabout
is present in the DS scenarios.
There is notable congestion at both the Westhorpe Interchange and the Bisham Roundabout on the A404 in the
AM and PM peak in all forecast scenarios. This includes congestion in both directions on the A4155 at the
Westhorpe Interchange, and northbound on the A404 preceding the junction. At the Bisham Roundabout there
are significant delays on the northbound A404 and A308, approaching the junction.
It is known that both the Bisham Roundabout and Westhorpe Interchange currently experience significant
delays in both the AM and PM peak. At the Westhorpe Interchange, this comprises queuing on the northbound
exit slip and northbound carriageway. This is understood to be a result of the operation of the A4155 at the
Parkway Junction and Wiltshire Road Junction and general access constraints associated with the Westhorpe
Business Park. At the Bisham Roundabout delay is typical on the southbound approach to the junction from the
A404.
The modelling work undertaken as part of this project indicates that there is queuing and delays at the Bisham
Roundabout and Westhorpe Interchange; however as a result of the strategic nature of the model and validation
constraints, further detailed local modelling (potentially including micro-simulation) would be required to fully
assess the impact of development at this location.
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We are conscious that the results around Marlow do not seem to reflect the severity of the congestion issues in
that area and that we’ll be undertaking further work to look at improving the validation of the model in that area
as part of Phase 2 of the Countywide study.

The congestion ratio plots for this
scenario indicates congestion on
the A404 and A4155 to the north
east and through the town centre

The congestion ratio plots also
show congestion and delay at the
Westhorpe Interchange, in both the
DM and DS scenarios

Figure 5-I Marlow and A404 AM 2033 DS2 – AM 2033 DM change in travel time
5.2.3

Chiltern & South Bucks Districts

5.2.3.1

Chesham

The modelling suggests some significant increases in travel time through the centre of Chesham, with travel
times on St. Mary’s Way increasing threefold, with the southern direction particularly affected in the AM peak. In
the PM peak the congestion increases occur on links upstream of St. Mary’s Way such as White Hill, B4505
Eskdale Avenue and the A416 Ashley Green Road. Figure 5-J illustrates the change in travel time between the
DS2 scenario and DM scenario during the AM peak.
There is also some additional congestion on the B485 Church Street in the AM peak, which is considered to be
due to additional traffic on St.Mary’s Way reducing the capacity of movements from the minor arm at the
junction of the two roads.
It should be noted that although there are no significant changes in travel time shown on the change in travel
time plot for the A416 southbound towards Amersham, the congestion ratio plots indicate that conditions do
worsen in the DS scenarios compared to an already congested A416 in the DM.
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The AM DS2 congestion plots
indicates congestion on the A416
through Chesham which extends
along adjacent roads as a result
of increased traffic volume

Figure 5-J Chesham AM 2033 DS2 – AM 2033 DM change in travel time
5.2.3.2

Amersham

AM peak congestion through Amersham is not significantly greater in the DS scenario than the DM, with a
relatively small 5% increase in travel time along the A416 through the town. The PM peak however does show
some significant increases in congestion at the junction of the A404 White Lion Road and A4154 Woodside
Road (as shown in Figure 5-K). There is also a 107% increase in travel time on the A355 approaching the Gore
Hill Roundabout during the PM peak.
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The PM DS2 congestion plots
indicate congestion on the A404 east
of the town centre and on the A416,
A413 and A355 south of the town
centre which extends as a result of
additional traffic volume

Figure 5-K Amersham PM 2033 DS2 – PM 2033 DM change in travel time
5.2.3.3

Beaconsfield

There is a significant increase in congestion around the B474 Station Road and Penn Road. Those roads
already experience a high level of delay in the DM scenario, which is exacerbated in the DS scenario, with the
congested area also expanding upstream to links such as Burkes Road, Baring Road and Seeleys Road. This is
particularly prevalent for the AM peak period (as shown in Figure 5-L), with the PM peak affected to a lesser
extent. However, elsewhere in the PM peak, there is a significant increase in travel times around the motorway
junction, which is actually caused by increases in right turning traffic from the A355 on to Burnham Road. The
lack of capacity for this right turn, as a result of increased opposing traffic from the south, causes congestion
which propagates back through the motorway junction and on to the Pyebush roundabout. Whilst this effect also
happens in the AM peak, it is to a lesser extent.
There is also evidence of increases congestion on the westbound A40 west of Beaconsfield, as a result of
impacts at the A40/M40 motorway junction to the east of High Wycombe.
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The AM DS2
congestion plot also
indicates issues on
the A40 south of the
town

Figure 5-L Beaconsfield AM 2033 DS2 – AM 2033 DM change in travel time
5.2.3.4

Gerrards Cross, Chalfont St. Peter and Chalfont St Giles

Both Gerrards Cross, Chalfont St. Peter and Chalfont St Giles are relatively unaffected by increased travel times
in the DS scenario. The only notable increases occur on Potkiln Lane as a result of increased traffic on the A40,
and on Joiners Lane in the AM peak only. Aside from those two isolated locations, congestion levels in the DS
model are not significantly different to those in the DM.
5.2.3.5

Burnham/Farnham Royal/Farnham Common/Stoke Poges/Taplow

There are significant levels of congestion to the south of Burnham, around the A4 in the DM scenario. The high
level of delay in this area is exacerbated in the DS model, in which there are significant increases in travel time
on southbound links approaching the A4, such as Lent Rise Road, Huntercombe Lane and Station Road in
Slough, as shown in Figure 5-M.
This is true for both peak periods, and also the interpeak period. It is notable that there are some differences
between the DS1 and DS2 scenarios, in terms of where the travel time increases occur; this would not normally
be expected given that the land uses in each scenario are identical in this area. These differences suggest that
there is some inherent instability in the model results in this area which is considered to be a symptom of very
high delays. Given that this is on the very edge of the modelled area, it is possible that the model is reflecting
some higher levels of uncertainty concerning the scale of the delays, however, both the DS1 and DS2 models
indicate that the A4 around Burnham is particularly sensitive to increased travel demand.
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Around Farnham Common and Stoke Poges, the DS1 and DS2 models consistently show minor increases in
travel time on the A355, no greater than 10%, and increases in travel time and congestion on minor roads at
junctions with the A355, for example, the B416 Park Road, Templewood Lane and Parish Lane.

The AM DS1 congestion plot
for this scenario show
congestion on the A4 and
adjacent routes which is
exacerbated by further traffic
volume increases

Figure 5-M Burnham area AM 2033 DS1 – AM 2033 DM change in travel time
5.2.3.6

Iver area

The DM models show significant congestion around the Iver area, centred on the five points roundabout in Iver
Heath, which is greater in the AM peak than the PM peak. In Iver itself, congestion in the DM is greater in the
PM peak than the AM peak, although in both scenarios the area is clearly congested. This is the result of large
demand flow increases on the main corridors through the area resulting from the additional development.
The additional trip generation that occurs in the DS models results in increased journey times around Iver Heath
and Iver. All links approaching the five point roundabout experience an increase in travel times; in the AM peak
these increases occur further out from the roundabout because the link travel times closer to the roundabout are
already at saturation point in the DM. Around Iver, the travel time increases are centred around the junction of
High Street, Iver Lane and Thorney Lane. Figure 5-N shows the change in travel time between the DS2 and DM
scenario during the AM peak.
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The AM DS2 congestion plots
show significant congestion
on the approaches to the 5
Point Roundabout which
adjacent road links with
additional traffic volume

Figure 5-N Iver AM 2033 DS2 – AM 2033 DM change in travel time
It should be noted that a parallel piece of work, focussing just on local plan growth in Chiltern and South Bucks
District included refinement of the links and junction in the Iver area, improving the models reliability in this area.
In light of this, the CDC / SBDC work should be the main port of call for assessment in this area. It may
therefore be the case that the scale of the congestion described above will differ from the work done for the
Chiltern and South Bucks assessment; nonetheless, the trend for increased congestion around the Iver area is
clear.
In addition, and of critical importance to the Iver area, there are separate studies (M25 Southwest quadrant
study and BCC Iver study) looking at the impacts of national infrastructure schemes, and, in particular the
impacts of construction traffic and these will need to be considered by relevant partners alongside the results of
the countywide modelling. These studies cover the potential impacts of scheme which were not certain enough
to be included in the network updates detailed in Table 4-A.
5.2.3.7

Great Missenden/Prestwood/Heath End/ Holmer Green

The DS model indicates increases in travel times around the Great Missenden area in the AM peak, but
decreases in the PM peak. Upon interrogation of the base year model validation results, this location has been
identified as a model area which would benefit from further calibration, and as such currently experiences
increased sensitivity to congestion in the forecast. The parallel work focussing on Chiltern and South Bucks
districts which included a revalidation of the model improved the validation in that area, reducing its sensitivity to
congestion.
As a result it is considered that the travel times in the vicinity of Great Missenden are not likely to demonstrate
any significant difference between the DS and DM scenarios.
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5.2.3.8

The Denhams

Increased traffic flows on the A40 and A412 in the DS scenario lead to increased travel times on the
approaches to those roads, although not on the roads themselves. This suggests that they generally remain
within capacity. The approach roads such as Fulmer Lane, Old Rectory Lane, Moorhall Lane and Denham
Green Lane all experience significant increases in travel times as they approach the A40 or A412, as shown in
Figure 5-O.

The AM DS2 congestion
plots indicate congestion
along the A412 at these
locations which affects
adjacent routes

Figure 5-O The Denham area AM 2033 DS2 – AM 2033 DM change in travel time
5.2.3.9

Little Chalfont

Little Chalfont shows relatively little significant increase in travel time in the DS compared to the DM in the AM
peak, however there are some isolated increases in the DS scenario in the PM peak. The PM peak increases
occur on the relatively minor roads such as Elizabeth Avenue and Cokes Lane with significant increases in
travel time, albeit the demand flows on these roads are relatively small. The A404 is relatively unaffected by
increased congestion in the DS.
5.2.4

Strategic Corridors

Additional commentary has been provided below for strategic corridors with a moderate to significant increase
in travel time shown by the model.
5.2.4.1

M40

There is an increase in travel time of approximately 34% in the AM DS2 scenario on the approach to Handy
Cross Hub from the east, which can be seen in Figure 5-F, for High Wycombe. This increase in travel time is
present in the AM DS1 scenario but to a lesser extent (26%). In addition to this area of the model, there are also
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travel time increases present at junction 1 of the M40 in the DS2 PM scenario both eastbound and westbound,
as shown in Figure 5-P. There are no other significant changes in travel time on the M40 through the county.

Figure 5-P M40 junction 1 PM 2033 DS2 – PM 2033 DM change in travel time
5.2.4.2

M25

In the DM scenario there are some significant areas of congestion along the M25 in both the AM and PM peak
periods between junctions 15 and 16. However, there are no significant changes in travel time when comparing
the DM and DS scenarios for all time periods.
5.2.4.3

M4

There are no significant increases in travel time on the M4 in the DS development scenarios.
5.2.4.4

Other A roads, corridors and outside of the Buckinghamshire County

The modelling shows no other A roads impacted as a result of the DS development increases, aside from those
mentioned above, or those in urban areas described earlier.
As the model only covers Buckinghamshire County in any detail, impact outside of the county have not been
considered in detail at this stage. However it is likely that the proposed increases in development would impact
traffic flows across the wider network. This could be investigated as part of the next phase of work.

5.3

Summary

Table 5-D summarises the results of the modelling for each settlement area as previously described. It is
important to note that the table highlights key areas of impact but has not considered possible or necessary
mitigation to alleviate or relieve the identified impacts. This will be covered in the next stage of work. In addition
the settlement areas in some cases cover a larger area where the model zones are more widespread, as shown
in Figure 3-A, Figure 3-B and Figure 3-C.
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A RAG (red, amber or green) rating has been applied to each area based on a purely qualitative assessment of
the overall impact of the DS scenario in terms of increased travel time; red represents a significant impact,
amber a moderate impact and green a slight impact. Table 5-C outlines a broad definition of each qualitative
category. This rating is based only on outputs produced as part of this modelling work. Settlement areas and
associated links which have been assigned a red or amber rating will be subject to further investigation and
modelling through the next phase of the assessment.
A number of settlement areas and strategic routes have been identified in Table 5-D as experiencing moderate
to significant impacts in terms of increases in travel time and demand flow in the do something scenarios.
Without mitigation to alleviate or relieve the identified impacts at these locations, it is likely they would
experience congestion and delay as a result of the development outlined in the do something scenarios.
RAG
rating

Description

Significant impact in terms of travel time increases on a number of key routes through the
area compared with DM
Moderate impact in terms of travel time increases on a number of key routes through the
area compared with DM
Slight impact in terms of travel time increases on a number of key routes through the area
compared with DM
Table 5-C RAG rating description

Model areas

Milton Keynes

RAG
rating

Comments

Significant increases in travel time in DS2 along the A421 and adjoining
roads.

Buckingham

Slight increases in travel time on Bourton Road, A413 and Needlepin Way in
DS scenarios.

Winslow

Significant increases in travel time in the DS2 with additional development to
the North of Winslow. Travel time increases in and around Horwood and
Little Horwood.

Aylesbury

Moderate increases in travel time in the DS scenarios to the south and east
of Aylesbury, particularly on the A413, A41, A418 and B4443. Amber rating
given as model is known to over-estimate congestion in this area.

Haddenham

With additional development present in the DS1 there are large increases in
travel time on Woodways Road and Ford Road to the east of the town, as
well as on the A4129 in the direction of Thame.

Wendover

Moderate increase in travel time on the B4009 through Wendover in the DS
scenarios.

Princes Risborough

High Wycombe

Increases in travel time on the A4010 and around New Road in the DS
scenarios, due to additional demand flow will likely intensify existing
constraints in the town centre area.
Significant increases in travel time in the DS scenarios across High
Wycombe. Areas of particular note include Handy Cross Hub, Pedestal
Roundabout, and the A40 through the town centre.
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Model areas

RAG
rating

Comments

Bourne End

Slight impact on travel time in the DS scenarios isolated to the A4155 at the
Sheepridge Lane / A4155 junction and through Cookham.

Marlow and A404

Minimal increase in travel time through Marlow in the DS scenarios. Some
increases on the approach to Handy Cross Hub from the south. Minimal
travel time increases on A404. However significant congestion at the Bisham
Roundabout and Westhorpe Interchange is present in the DM. Local
modelling at these locations would be beneficial to understand the full impact
of the forecast development.

Chesham

Significant impact on travel times through the town centre in the DS
scenarios. Areas of impact include St. Mary’s Way, White Hill, B4505,
Eskdale Avenue and the A416 Ashley Green Road.

Amersham

Minimal impact during the AM peak in the DS scenarios. However some
significant increases in travel time in the PM peak particularly at the A404
White Lion Road Junction, A355 south of Amersham and A4154 Woodside
Road.

Beaconsfield

There is a significant increase in congestion around the B474 Station Road
and Penn Road in the DS scenarios. Elsewhere in the PM peak, significant
congestion around the Pyebush Roundabout is present due to capacity
constraints south of the M40.

Gerrards Cross

Only a slight impact in travel time in the DS scenario.

Chalfont St. Peter

Only a slight impact in travel time in the DS scenario.

Chalfont St. Giles

Only a slight impact in travel time in the DS scenario.

Burnham area

There are some large increases in travel time in all time periods to the south
of Burnham on links approaching the A4. Around Stoke Poges and Farnham
Common there are minor increases in travel time on a number of links.

Iver area

There is significant congestion around the Iver area in the DM scenario. In
the DS scenarios, with additional trip generation, the situations worsens with
large journey time increases particularly around the Five Points Roundabout.

Great Missenden
area

Modeling work completed as part of the Chiltern and South Bucks Local Plan
indicates minimal impacts on travel time in the DS scenarios.

Denham area

Travel time increases on the approaches to the A40 and A412 in the DS
scenarios.

Little Chalfont

Minimal impact on travel time in the DS scenarios compared with the DM.
However there are some isolated increases in travel time in the PM peak on
Elizabeth Avenue and Cokes Lane.

M40

Some areas of congestion and increased travel time around Handy Cross
Hub and junction 1 of the M40 near Denham in the DS scenarios, particularly
DS2.

M25

Minimal impact on the M25 in the DS scenarios.

Table 5-D Impact summary table
The key settlement areas which appear most constrained as a result of development in the DS scenarios
include west of Milton Keynes, Winslow, Haddenham, High Wycombe, Chesham, Beaconsfield and the Iver
area. These locations experience significant impact in terms of demand flow and travel time increases as a
result of housing and employment growth across the county.
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Further more detailed local modelling would be necessary to assess the full impacts of development at specific
areas within the County. This would also be required in order to assist in the development of mitigation
proposals addressing the problems of congestion and delay shown in the forecast scenarios.
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Appendix A. Settlement plots
This appendix has been provided as separate PDF files due to the file size

46

Forecast Modelling Report

Appendix B. Countywide plots
This appendix has been provided as separate PDF files due to the file size
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