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COVID-19 Pandemic Statement

This work has not considered the impact of the COVID-19 pandemic. Whilst we are
continuing, where possible, to develop the Greater Manchester Clean Air Plan, the
pandemic has already had an impact on our ability to keep to the timescales
previously indicated and there may be further impacts on timescales as the impact of
the pandemic becomes clearer.

We are also mindful of the significant changes that could result from these
exceptional times. We know that the transport sector has already been impacted by
the pandemic, and government policies to stem its spread. The sector’s ability to
recover from revenue loss, whilst also being expected to respond to pre-pandemic
clean air policy priorities by upgrading to a cleaner fleet, will clearly require further
thought and consideration.

The groups most affected by our Clean Air Plan may require different levels of
financial assistance than we had anticipated at the time of writing our previous
submission to Government.

More broadly, we anticipate that there may be wider traffic and economic impacts
that could significantly change the assumptions that sit behind our plans. We have
begun to consider the impacts, and have committed to updating the government as
the picture becomes clearer over time.

We remain committed to cleaning up Greater Manchester’s air. However, given the
extraordinary circumstances that will remain for some time, this piece of work
remains unfinished until the impact of the COVID-19 pandemic has been fully
considered by the Greater Manchester Authorities.
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Introduction

This report describes the transport modelling process for the Greater
Manchester Clean Air Plan Project and presents baseline and scenario
forecasts for the preferred option which will be taken forward for
consultation. This report is part of a suite of documents that have been
produced to describe the transport modelling deliverables for the study. The
documents in the series include:

e Local Plan Transport Modelling Tracking Table (T1), which is a live
document, that is intended to demonstrate that the modelling
requirements for the study are being met;

e Local Plan Transport Model Validation Report (T2), which explains in
detail how the road traffic model was validated against real-world
data;

e Local Plan Transport Modelling Methodology Report (T3), which
describes the approach taken to forecast traffic;

e Local Plan Transport Model Forecasting Report (T4), this document;

e Local Plan Air Quality Modelling Methodology Report (AQ2), which
provides an overview of the air quality modelling process; and

e Local Plan Air Quality Modelling Report (AQ3), which provides details
of modelled NOx and NO:2 concentrations for the base and forecast
years, including comparisons with measured concentrations for the
base year.

The purpose of this report is to present the baseline transport and emissions
modelling approach and results for the study and to describe the cumulative
impacts of the Clean Air Plan proposals.

The report is divided into seven sections, as follows:
e Section 2 provides an overview of the CAP project and the scope of
the study;
e Section 3 describes the modelling process;
e Section 4 describes the transport modelling methodology;
e Section 5 presents the baseline road traffic and emission forecasts;
e Section 6 presents the scenario forecasts;

e Section 7 provides a summary of the results and the key findings for
the study (to follow); and

e Further details of the study are provided in the Appendices, which
include information considered too detailed for inclusion in the main
body of the text.

The report should be read in association with the documents described
above and alongside the Analytical Assurance Statement (AAS).
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Background and scope of the study

Background

In July 2017 the Government published the UK plan for tackling roadside
nitrogen dioxide (NOz) concentrations. This set out how the Government
would bring UK concentrations of NO2 within the statutory annual limit of 40
micrograms per cubic metre (ug/m3) in the shortest possible time. The plan
sets out a number of national and local measures that need to be taken.

Transport for Greater Manchester is considering options to reduce emissions
from transport sources within the county, to help meet the target values for
NO:2 concentrations as soon as possible. A variety of measures are being
proposed for consultation, including the introduction of a GM-wide Clean Air
Zone (CAZ). Table 1 shows the measures proposed for the ‘Option for
Consultation, which has been developed following the submission of the

Outline Business Case.

Table 1. Package of Measures proposed for Consultation

Reference | Measure

Description

Implementation Fund

Zone category C

1 Sustainable Journeys Targeted measures to encourage shift to more
sustainable travel options

2 Bus Fund Funding to support the retrofit or replacement of
non-compliant buses

3 GM-wide Clean Air Greater Manchester CAZ C, with daily charges

for non-compliant vehicles:

e Taxi/PHV £7.50;

e HGVs/buses/coaches £60; and
e LGVs/minibuses £10.

Clean Air Fund

charging infrastructure

5 Taxi Fund Grant funds to support the replacement of non-
compliant Hackney Cabs and PHVs
6 Commercial Vehicles Grant funds to support the replacement of non-
Fund compliant HGVs, coaches, LGVs and minibuses
7 Loan Finance Preferential access to more affordable loans to
support upgrade to a compliant vehicle
8 Electric vehicle Funding to provide electric vehicle charging

infrastructure for taxis and a try-before-you-buy
scheme




2.1.3 Government guidance sets out charging Clean Air Zones (CAZ) as the
measure most likely to achieve EU Limit Value for NOz in towns and cities in
the shortest possible time. A charging CAZ places a penalty on the most
polluting vehicles if they travel into, within or through a designated area.
Government specifies four classes of CAZ that apply penalties to different
types of vehicle that are classified as non-compliant because they fall below
particular euro emission standards. Cleaner vehicles are unaffected.

e Category A: Buses, coaches, taxis and private hire vehicles (PHVS);
e Category B: Buses, coaches, HGVs, taxis and PHVSs;

e Category C: Buses, coaches, HGVs, large vans, minibuses, small
vans/ light commercials, taxis and PHVs; and

e Category D: Buses, coaches, HGVs, large vans, minibuses, small
vans/ light commercials, taxis and PHVs, cars, motorcycles/mopeds

2.1.4 The Greater Manchester CAP ‘Option for Consultation’ is proposing a
Category C CAZ across Greater Manchester.

2.2 The associated emissions standards for the GM CAZ are as follows:

e Euro 4 for petrol PHVs, vans, minibuses and other specialist vehicles.
Applied since 2006;

e Euro 6 for diesel PHVs, Hackney Cabs, vans and minibuses and other
specialist vehicles. Applied since 2015 (for PHVs) and 2016 (for
vans); and

e Euro VI for lorries, buses and coaches and other specialist heavy
vehicles. Applied since 2013.

2.3 A vehicle's Euro emission standard is shown in the vehicle registration
document — also known as a V5C.

Scope of the Study

2.4 The CAP study is being undertaken using guidance produced by Defra and
the DfT’s Joint Air Quality Unit, (JAQU), to help local authorities develop
strategies for improving air quality (References 1, and 2). The project is
being led by Transport for Greater Manchester (TfGM), the transport delivery
arm of the Greater Manchester Combined Authority (GMCA). TfGM is
leading the project on behalf of the ten districts of Greater Manchester
(Manchester, Salford, Wigan, Bury, Rochdale, Stockport, Oldham, Bolton,
Tameside and Trafford) who are the local highway authorities and will
represent their interests in delivering the project plan.

2.5 JAQU'’s initial modelling, Pollution Climate Mapping (PCM) suggested that
11 links in 7 of Greater Manchester’s 10 districts would exceed target values
of NO2z concentrations by 2020. Subsequent modelling carried out by TTGM
has shown this to be a significant under estimation and 203 points are now
forecast to be in exceedance across all 10 districts.

T4 5



2.6

The scope and phasing of the study is set out in Table 2 below. Transport,

traffic and air quality modelling has been used to inform each phase.

Table 2: Timeline of option development process

Phase Stage Process Undertaken Approval
Phase 1: Identification of a long list | Brainstorming of all LA
Strategic of nearly 1QO measures in measures — s_hortlisting governance
Outline Case 12 categories. With using professpnal and subrmtted
shortlisting to 17 judgment against the to JAQU in
(Winter / measures. Critical Success Factors. | Spring 2018.
Spring 2018)
Phase 2: Identification of the local Modelling & analysis to Submitted to
Target air quality challenge. identify the scale _of the JAQU and
Determination challenge and points of approved by
exceedance of air quality | them for

Autumn 2018)

delivered.

b. Examination of the 95
implementation options
and identification of
measures

Stakeholder engagement
-industry expert feedback
-capacity assessments -
traffic and air quality
modelling — application of
bespoke MCA toolkit.

c. Aggregation of
measures into 6 Clean Air
Plan Options.

Aggregation based on
differing measures of
incentives, parking and
scales/severity of CAZ.

(Spring / levels in 2021, publication as
Summer 2018) confirmation of locations a GMCA paper
of non-compliance to be in Autumn
addressed by the CAP. 2018.
Phase 3: a. Expansion of Detail was added to the Steering
. shortlisted measures to shortlisted measures, Group and
High Level 95 imol ; hich ded
assessment implementation which were expanded to engagement
options. give multiple variants on with Executive
(Summer / how they could be Members and

Leaders.

Phase 4a:

Appraisal of 6
options and
further
shortlisting

(Autumn 2018
[ Winter 2019)

a. Selection of 3 Clean Air
Plan Options to progress
to full analysis.

Modelling and appraisal.

Discussed with
Steering
Group,
Executive
members and
Leaders
(Further
refinement
identified).
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Phase

Stage

Process Undertaken

Approval

Phase 4b:

Re-evaluation
& Outline
Business
Case

(Winter /
Spring 2019)

b. Addition of two further
Options, as the risk of
unintended socio-
economic conseguences
was not fully understood
and other options had not
been explored in sufficient
depth to be ruled out.

Further analysis on the
CAZ D Clean Air Plan
Options was undertaken
to understand socio-
economic implications
and further traffic and air
quality modelling carried
out to consider
alternatives.

Approved via
full LA
governance
and submitted
to JAQU in the
Outline
Business Case
March 2019.

Option for
Consultation

(Summer /
Autumn 2019)

Refinement of preferred
option following Outline
Business Case Review by
JAQU

Further evidence review,
including development of
cost models and
refinement of project
assumptions

Discussed with
JAQU October
2019.
Governance
thd.
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The Modelling Process
Overview

At the highest level, the modelling process for producing the GM Clean Air
Plan consists of:

e Stage A — Transport Modelling to Estimate Traffic Flows;
e Stage B — Converting Traffic Flows to Mass Emissions; and

e Stage C — Converting Mass Emissions to Air Quality Concentrations.
For future years the forecasts include:

e National changes to the vehicle fleet mix and engine technology,
which deliver improvements to air quality over time; and

e Future road and travel demand changes.

Data Sources

The following data is being used in the study alongside a series of
assumptions and values drawn from JAQU, WebTAG and Green Book
guidance:

o Traffic speed and flow data from TfGM'’s county-wide highway model;

e Information about the vehicle fleet composition in Greater Manchester
from Automatic Number Plate Recognition surveys (ANPR)
undertaken in 2016 and 2019;

e Road traffic emission factors and national fleet composition data from
version 9.1a of DEFRA’s Emission Factor Toolkit (EFT); and

e Information about the bus fleet composition in Greater Manchester
from TfGM'’s Punctuality and Reliability Monitoring Survey (PRMS)
and the Greater Manchester Bus Route Mapping system.

A fuller summary of the data collated for each mode is available in the
following Technical Notes:

e Note 3: Analysis of the Freight Market

¢ Note 4: Analysis of the Coach Market

e Note 5: ANPR Surveys

¢ Note 18: Analysis of the Minibus Market

e Note 19: Analysis of the Taxi and PHV Market

e Note 20: GM Specialised Goods Vehicle Surveys

e Note 22: Addendum to Note 3 Comparative Statistics

Model Specifications




3.3.1

3.3.2

3.4

3.4.1

T4

The modelling system of the study consists of five components:

e Cost Response models, which are cost response models developed to
better understand the Commercial Vehicles, Taxis, and
Coaches/minibuses behavioural changes to the GM-CAP. These have
been developed by assembling available data on the known fleets and
movements within GM;

¢ A Demand Sifting Tool (DST), which has been developed to allow the
behavioural change of measures to be estimated before passing data
on for further assessment using the highway and air quality models;

e The highway model (in SATURN), which is used to provide details of
traffic flows and speeds for input to the emissions model and forecasts
of travel times, distances and flows for input to the economic appraisal;

¢ The emissions model, which uses TfGM’s EMIGMA (Emissions
Inventory for Greater Manchester) software to combine information
about traffic flows and speeds form the highway model with road traffic
emission factors and fleet composition data from the EFT to provide
estimates of annual mass emissions for a range of pollutants including
Oxides of Nitrogen (NOx), Particulate Matter (PM10 and PM2.5) and
COz2; and

e The dispersion model, which uses ADMS-Urban software to combine
information about mass emissions of pollution (from EMIGMA) with
emissions from non-traffic sources and other data such as wind speed
and direction, topography and atmospheric chemical reactions to
predict pollutant concentrations.

The DST is an elasticity model, rather than one that represents each
different behavioural response separately. It is not a full variable demand
model and does not represent, for example, the impact of suppressed trips
being released. GM did consider modelling the impacts of the CAP schemes
on suppressed traffic using the elastic assignment procedures available
within the SATURN model. Tests suggested, however, that this would not be
necessary as the schemes that were being considered would not have a
significant impact on highway congestion. Tests showed, for example, that
the implementation of the consultation option (which modelled a Category B
CAZ across the whole of Greater Manchester implemented in 2021,
extending to a Category C CAZ in 2023) would result in an approximate
0.2% reduction in total vehicle kilometres on roads within the County in the
2023 peak hours relative to the do-minimum and a 0.3% reduction in total
PCU hours, which is was not thought would have a significant impact on
congestion or supressed traffic.

Model Availability

An appropriate variable demand model was not available. Therefore,
bespoke vehicle cost models were developed to assess the possible
behavioural responses to a CAZ and/or the introduction of incentives to
upgrade. These were then incorporated within the DST to understand the
change in compliant vehicle trips due to the CAP.
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A detailed description of the methodology applied is included as Appendix
A.

The highway modelling is being undertaken using TfGM'’s county-wide
SATURN model.

Several versions of the SATURN model were available for use in the project,
which had been previously developed for the appraisal of different transport
schemes for different future year forecasts and development assumptions. It
was decided, however, to use the do-minimum model that had been
developed for the appraisal of the planned extension of the Greater
Manchester Metrolink system through Trafford Park. This model was
considered to be the most appropriate given its base year of 2013, (which
was close to the 2016 base year required for the CAP project), and its
forecast year of 2020, which was close to the opening year for the CAP
proposals.

For a detailed discussion of the traffic modelling validation and methodology,
see associated reports T2 and T3.

Modelled Years

Separate versions of the DST and the SATURN model have been developed
for three years comprising: 2021, which represents the assumed opening
year of the CAP scheme, 2023 and 2025.

The 2023 and 2025 models were developed to assist in confirming the year
of compliance and to help with modelling the phased introduction of a GM-
wide CAZ C.

Time Periods
The SATURN model represents three time periods comprising:

e aweekday morning peak hour 08:00-09:00;
e an evening peak hour 17:00-18:00; and

e an average inter-peak hour for the 10:00-15:30 time period.

As the DST uses the outputs of the Do Minimum SATURN modelling this
also uses the same 3 modelled periods.

User Classes

The assignment matrices that are used with the DST and the SATURN
model represent 8 user classes:

e User Class 1: Compliant Car trips;
e User Class 2: Non-Compliant Car trips;
e User Class 3: Compliant LGV trips;

10
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e User Class 4: Non-Compliant LGV trips;

e User Class 5: Compliant OGV trips;

e User Class 6: Non-Compliant OGV trips;

e User Class 7: Compliant (all purpose) Taxi trips; and
e User Class 8: Non-Compliant (all purpose) Taxi trips.

Buses are not included in the assignment matrices, but are represented in
the SATURN model as fixed link loads, with routes defined as chains of
nodes in the buffer and simulation networks. Modelled bus services in the
forecast year models are based on 2019 service patterns and flows, suitably
adjusted to reflect changes in the bus fleet mix over time.

Model Coverage

Geographically, the model is focused on Greater Manchester, although it
does extend to cover all of Great Britain, albeit in increasingly less detail with
increasing distance from the county boundary, as illustrated Figure 1. A
model of this size was required to fully capture the impacts of the options
under consideration, which cover the whole of Greater Manchester and have
environmental impacts across the whole of the County.

Further details of the SATURN model are available in the T2 and T3 reports
(References 3 and 4).

Boundaries Considered

The proposed CAZ, ‘Option for Consultation’ comprises a clean air zone
covering the whole of Greater Manchester. During the option development
process several alternative boundaries were considered, and the GM-wide
boundary was progressed as the most effective.

In the modelling process there are differences between how zones are
modelled in the DST and the SATURN model given the zone structure of the
GM SATURN model, as zones have been based on Lower Super Output
Area (LSOA) and District boundaries they do not always match with the road
network. However, any Clean Air Zones would be expected to make use of
physical boundaries to aid enforcement. A plot of the boundaries considered
in the development of the GM CAP are in Appendix B.

11



Figure 1: Greater Manchester SATURN Model
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4 Transport Modelling Methodology

4.1

Modelling of the Do Minimum

4.1.1

The Do Minimum model represents what is likely to happen in the absence

of the CAP proposals. The Do Minimum modelling process comprises 4

stages, as shown in Table 3.

Table 3: Do-Minimum Modelling Process

Stage

Description

What is involved

A

Transport modelling to
estimate traffic flows

Demand modelling and traffic assignment via the GM
countywide SATURN model to estimate traffic flows

Validation following DfT WebTAG guidance to compare
modelled and observed traffic flows and speeds

The process includes committed road changes
appropriate to the year being modelled

Converting Traffic
Flows to Mass
Emissions

Traffic flows and speeds, split by vehicle and engine
type, are input to TFTGM’s EMIGMA software to convert
traffic demands to vehicle emissions

The process includes all traffic, comprising cars, Light
Goods Vehicles, Heavy Goods Vehicles, Buses and
taxis

The emissions are validated by comparing local outputs
to JAQU PCM model outputs

Note that the most recent emission rates for converting
traffic flows to vehicle emissions (as calculated from the
EFT) have increased compared to outputs from earlier
versions of the software, so that emissions for this
study are greater than estimates from EMIGMA in
previous GM air quality exercises

Converting Mass
Emissions to Air
Quiality Concentrations

Using the ADMS Urban dispersion modelling software
to convert traffic emissions to air quality concentrations

The process includes urban topology and other data
such as wind speed and direction

The process includes emissions from non-traffic
sources from Defra data and outputs modelled
concentrations at ‘receptor points’ corresponding to
sites close to the road network

Validation/Verification
for the Base Year

Comparison of the NO2 outputs from steps Ato C
above against GM monitoring data

The calculation of adjustment factors to improve the fit
between modelled and observed concentrations at the
GM level

T4
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In modelling of the future year Do Minimum scenarios, the process runs
through stages A, B and C and includes forecast national changes to vehicle
fleet and engine technology, so that air quality improves over time. Forecasts
include future road network and travel demand changes, where these are
known. Further Details on methodology for the Do Minimum scenario is
provided in T3.

Do Minimum model updates post OBC

Since the OBC modelling, there have been a number of updates to the future
year Do Minimum modelling process. During discussions with JAQU it was
confirmed that these alterations did not constitute a change to the Target
Determination process, but were appropriate technical refinements based on
more up to date datasets

These updates are:

e Update of Bus Routes and services and fleets. This has had two
effects. Firstly, the OBC used a 2015/16 operational dataset which
was correct for the Base Year model verification, and the fleet was
then projected to the future years of 2021/2023/2025. The current
modelling update has used the most recently available 2019 bus
dataset and projected forward based on the OBC fleet-rollover
method. This has resulted in an older future year bus fleet than was
projected in the OBC, because bus operators have not invested in a
newer bus fleet as much since 2016 as in preceding years, which
has the effect of increasing future emissions on a per vehicle basis.
Secondly, overall bus mileage across GM has reduced by
approximately 11% compared with the OBC forecasts, as operators
have stopped running some less profitable routes. These factors in
combination will have the overall effect of increasing the Do
Minimum bus emissions compared with the OBC, because the
impact of the older fleet is more significant than the reduced mileage.
However, in Do Something scenarios, a 100% Euro VI fleet was
assumed in the OBC and this modelling version. Therefore, the
reduced mileage will be the only variant, and bus emissions will be
reduced compared with the OBC.

e Updates to the Emission Factor Toolkit. This has primarily affected
the split of petrol and diesel cars, increasing the petrol and EV/hybrid
fleet in line with more recent sales trends. Overall this has reduced
NOx emissions compared with OBC by approximately 2%, however
this varies depending on the vehicle mix on a given road.
Furthermore, because petrol cars have lower f-NO:2 than diesel cars,
there is a secondary effect which further reduces the final NO2
concentrations.

e Growth of LGVs. The LGV demand matrix growth had been mis
specified in the OBC modelling, which caused LGV trips to be over-
estimated in future years. The adjustment to the LGV forecasts
reduced the numbers of LGV trips by approximately 5% in each of
the forecast years.

14



Reduced number of modelled output points. In order to speed up

model processing, only those sites that were predicted to be >38
ug/m?3in the OBC Do Minimum 2021 have been calculated herein.
This reduces the number of output points reported from ~17,000 to

~2,500.

4.2 Modelling of the Do Something

4.2.1 The Do Something modelling follows similar procedures to the Do Minimum
as shown in Table 4 and outlined in the sections below.

Table 4: Do Something Modelling Process

Stage | Description What is involved
A Behavioural Behavioural Responses to the CAP proposals are identified
Modelling of within the Vehicle Cost Models
Measures
Within the DST, estimated responses to behavioural modelling
are applied to the Do Minimum traffic due to measures being
introduced to represent vehicles upgrading, trips being cancelled
etc.
This leads to new Do Something matrices being produced, which
are extracted from the DST for input into SATURN for use in
Stage B
B Highway Changes to the SATURN network are made to represent any
Assignment changes as appropriate (for example introducing cordon charges
Modelling to represent distinct CAZ boundaries)
New Do Something Matrices are assigned to the Do-Something
network to investigate the impact of changing traffic volumes and
re-routing due to any cordon charges.
Produces outputs for use in Stage C
C Converting Traffic flows and speeds, split by vehicle and engine type, are
Traffic Flows input to TFGM’s EMIGMA software to convert traffic demands to
to Mass vehicle emissions
Emissions
The process includes all traffic, comprising cars, Light Goods
Vehicles, Heavy Goods Vehicles, Buses and taxis
D Converting Using the ADMS Urban dispersion modelling software to convert
Mass traffic emissions to air quality concentrations
Emissions to
Air Quality The process includes emissions from non-traffic sources from
Concentrations | Defra data and outputs modelled concentrations at ‘receptor
points’ corresponding to sites close to the road network

4.2.2 This process is carried out for each modelled year.

T4
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In early tests used to sift potential options not all measures were progressed
through all four stages with some options only progressing through Stage A
or Stages A to C. Also the Cost response models were developed post OBC,
prior to this behavioural responses were based on other methods and
sources including SP survey results from other cities, investigating a CAZ,
such as Bristol.

Do Something Modelling updates post-OBC

Updates to the Do Something modelling for with Consultation Option are
reported in Section 4. A table summarising the methodology and
assumptions has been supplied separately as “Summary of method and
assumptions at Consultation package Oct 2019.docx”.

Note that the results presented herein, have under-represented the effect on
the Clean Taxi Funds, which allow for upgrade to both a compliant diesel
Hackney Carriage and an EV. However, analysis of the impact on NOx
emissions has been undertaken and is very marginal so unlikely to materially
alter the conclusions as reported. This will be updated and finalized for FBC
submission.

Behavioural Response to Measures

The Behavioural Response to most measures has been assessed using the
vehicle cost models to determine expected behavioural responses to the
Clean Air Plan. These responses are then modelled using a spreadsheet
based “Demand Sifting Tool” developed as part of option sifting and
assessment. The tool applies the following behavioural responses to
understand the changing use of compliant vehicle journeys due to the Clean
Air Plan:

e Paying the charge and continuing to travel into/within the zone;

e Cancelling the journey;

e Upgrading the vehicle by replacing the trip with a journey in a
compliant vehicle (also includes, as appropriate, uptake to zero
emissions vehicle journeys); or

e  Changing model, which includes a switch to other highway models,
the use of active modes, or opting to use Public Transport.

A more detailed methodology is provided in Appendix A. A brief description
of the process for feeding the outputs from the demand sifting tool into the
SATURN modelling is provided below.

Modelling of Measures in SATURN

The CAP option which is being taken forward for consultation includes the
following measures:

16
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e A category C CAZ covering the whole of Greater Manchester in 2021,

with temporary exemptions to 2023 for LGVs, minibuses, GM-licensed
wheelchair accessible hackney cabs and private hire vehicles, and GM-

registered coaches;

e Measures to promote sustainable journeys and invest in electric vehicle
charging infrastructure for taxis and a try-before-you-buy electric taxi

scheme;

e Funds to upgrade the bus fleet;

e Funds for Taxi, PHV, LGV and HGV operators to upgrade their

vehicles, plus Loan/Finance measures.

The nature of the proposals means that some but not all vehicles will face a

daily charge for travelling in parts of Greater Manchester. Re-routing

responses to the CAZ charges are represented in the SATURN model by
coding monetary charges (tolls) for non-compliant vehicles into the highway
networks, which may differ by vehicle type (e.g. cars, LGVs, OGVs and
Taxis). The tolls are defined as charges per cordon crossing link and have

been divided equally between inbound and outbound sites on the proposed
charging cordons. Note, however, that charges are not coded into the
SATURN model for GM-wide Clean Air Zones, as it assumed that there will

be no re-routing responses for these measures as motorists cannot change
their routes to avoid paying the charge, so that drivers of non-compliant
vehicles will either choose to pay the toll or make a different behavioural
response, as described below. Analysis has been carried out to assess the
risk of traffic re-routing at the boundary, reported in Note 13: GM CAP Traffic
Impact on Neighbouring Authorities.

The DST has been developed to assist in modelling the behavioural

responses to the CAP measures based on guidance provided by JAQU
concerning the proportions of drivers of affected vehicles who would pay the
charge, cancel their journey or upgrade to a compliant vehicle etc. These
responses are implemented in the study by using the output demand change
matrices from the sifting tool to adjust the do-minimum demands in the

SATURN model at a sector level to create do-something forecasts. The

updated do-something matrices are then assigned to the highway networks

to assess the demand changes on specific links in the SATURN model and

the impact on emissions using EMIGMA.

The CAZ charges for the Consultation Option are shown below in Table 5.

Table 5: Option for Consultation CAZ Charges (Non-Compliant Vehicles)

2021 2023 + 2025
Vehicle | Car LGV/ HGV | Bus/ | Taxi | Car LGV/ HGV | Bus/ Taxi
type minibus coach minibus coach
Charge NA NA® £60 | £60@ | £7.50 | NA £10 £60 | £60@ | £7.50
(©))
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Note:
1. LGVs and minibuses are exempt from the charge until 2023.

2. Modelling assumes all buses upgrade due to the CAZ. GM-registered coach operators are
exempt from the charge until 2023.

3. Wheelchair accessible taxis are exempt from the charge until 2023.

45 Modelling the Take Up of Electric Taxis and Upgrades to the Bus Fleet

4.5.1 The ‘Option for Consultation’ package to deliver air quality compliance
includes measures to promote the increased take up of electric taxis and
upgrades to the bus fleet, which are essential components of the overall
CAP package.

4.5.2 The impacts of measures to promote the increased uptake of electric taxis
were modelled using the taxi cost model to assess the behavioural
responses to the CAZ and the introduction of incentives for operators to
upgrade their vehicles. This estimated that approximately 15% of taxi and
private hire car drivers who operate a compliant vehicle would either
purchase an electric vehicle or choose to lease an electric vehicle. The air
quality impacts of this were modelled post assignment by reducing the
compliant taxi flows that were output from the SATURN model (and that
were input to EMIGMA) by 15%, assuming that electric vehicles generate
zero emissions at the exhaust.

4.5.3 The impacts of upgrades to the bus fleet were modelled by adjusting the bus
fleet mix that was input to EMIGMA assuming that all buses in the do-
something models would be compliant with Euro 6 emission standards. It
was assumed that bus service levels would remain unchanged as part of this
process.

4.6 Sustainable Journeys

4.6.1 The consultation package includes proposals to encourage sustainable
journeys to reduce travel by car. These include:
e Measures to support walking and cycling;
e Measures to promote flexible working;
e Workplace travel plans; and

e Measures to reduce the cost of commuting by public transport.
4.6.2 The impacts of the sustainable journey proposals have been included in the
modelling by estimating the forecast reduction in highway trips that could be

achieved from the proposals and subtracting these out of the assignment
matrices that are used with the do-something SATURN models.
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Estimates of the annual numbers of car trips that could be removed from the
highway networks were provided by TfGM’s Sustainable Journeys team,
based on analysis of evaluation results for the LSTF travel choices
programme. Separate estimates of the trip reductions were provided for
workplace and school trips, for each of the forecast years. These reductions
were subtracted out of the hourly assignment matrices used with the
SATURN models in such a way that the outputs from the SATURN models
reproduced the annual target reductions following the application of the
annualisation factors that are used in the economic appraisal and to convert
hourly emissions to annual totals in EMIGMA. Further details of the
methodology for modelling sustainable journeys are available in Reference
5.

Air Quality Modelling

The air quality modelling was undertaken using TfGM’s EMIGMA software,
which provides estimates of mass emissions for vehicles travelling on roads
represented in the SATURN model.

Inputs to the process comprise:

e Traffic speed and flow data from the SATURN model;

¢ Fleet weighted road traffic emission factors, by vehicle type, for
vehicles travelling at different speeds;

¢ Information about the proportions of petrol and diesel powered vehicles
(by road type) in the vehicle fleet, which are used to disaggregate the
assigned flows from the traffic model by method of propulsion; and

¢ Road traffic annualisation factors to convert hourly emissions for the
time periods represented in the SATURN model to annual totals.

The road traffic emission factors for input to the process have been derived
using information from version 9.1a of DEFRA’s Emission Factor Toolkit
(EFT) for NOx, PM10 and PM2.5 emissions. (The fraction of NOx emitted by
vehicles as NO: is also estimated using information from the EFT, separately
by vehicle type).

Information about the fleet composition in the base year for use in the study
has been derived from national data for motorways and from ANPR surveys
on the local road network in Greater Manchester for other roads, which have
been used to derive estimates of the age profile of the vehicle fleet on the
local road network. Information about the age profile of the bus fleet has
been obtained (by service) using data collected during TfGM’s (bus service)
Punctuality and Reliability Monitoring Survey (PRMS), for 2019 and from
data collected from bus operators for the GM CAP.

The projected fleet mix for buses and other road traffic in the forecast year is
estimated using the methodology provided by JAQU via huddle, based on an
assumption that the age profile of the vehicle fleet remains unchanged

over time.
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The main outputs from the EMIGMA modelling comprise estimates of mass
road traffic emissions (broken down by vehicle type in tonnes per year) for
the links in the SATURN model. Emissions from these sources can be
reported separately, or grouped to provide summary totals for all sources
combined.

The outputs from EMIGMA are converted to air quality concentrations using
the ADMS Urban dispersion modelling software. This process combines the
road traffic emissions from EMIGMA with emissions from non-traffic sources
from Defra data to calculate modelled concentrations at ‘receptor points’
corresponding to sites close to the road network. The process includes
urban topology and other data such as wind speed and direction to provide
estimates of pollution concentrations (measured in pg/m3) to be compared
with national and local targets to assess compliance.
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Baseline Traffic Forecasts
Introduction

This section presents results from the do-minimum road traffic modelling,
which represents what is forecast to happen in the absence of the CAP
scheme proposals. Information is provided describing:

e The modelled fleet mix;

e The do-minimum demand matrices;

¢ Vehicle km totals from the do-minimum assignments; and

e Modelled road traffic emissions.

Fleet Mix Proportions

Information about the vehicle fleet composition in Greater Manchester has
been derived from Automatic Number Plate Recognition surveys (ANPR)
undertaken in 2016. The analysis used Greater Manchester Police vehicle
class information to identify vehicle and fuel type, plus cross referencing with
local authority licensing data for taxis (hackney carriage and private hire).

The fleet mix projection was estimated by identifying the date of registration
from the licence plate number. These were then matched against the date of
enforcement of the relevant Euro standard, to develop the Euro standard for
that vehicle type.

The projection approach keeps the vehicle age profile constant for any given
future year (e.g. 2021), and then re-calculates the Euro standard at this point
in time. The approach conserves the age distribution of the vehicle
population for each vehicle class/fuel type, to produce the fleet mix for the
future year based on this constant distribution.

Changes in petrol to diesel splits for cars and taxis in future years were
modelled using guidance provided by JAQU to model changes in th