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Executive Summary

Background
The European Union Ambient Air Quality Directive (2008/50/EC) sets legally binding limits for

concentrations of certain air pollutants in outdoor air, termed ‘limit values’. The Directive requires
that Member States report annually on air quality within zones designated under the Directive and,
where the concentration of pollutantsin air exceeds limit values, to develop air quality plans that set
out measures in order to attain the limit values. The only limit values that the UK currently fails to
meet are those set in respect of nitrogen dioxide (NO,).

In July 2017, the UK and devolved Governments published an Air Quality Plan (the 2017 Plan) for
tacklingroadside NO, concentrations. The 2017 Plan set out details of the authorities re sponsible for
delivering air quality improvements including devolved administrations and Local Authorities.

In order to meet its requirements under the 2017 Plan, the Welsh Government Directed Cardiff
Council to undertake feasibility study to bring forward compliance with NO, Limit Values in the
shortest possible time.

The Direction requires the Council to undertake a feasibility study setting out the case for change
and identifying, exploring, analysing and developing options for measures which the local authority
willimplement to deliver compliance in the shortest possible time, with indicative costs for those
options. The Direction requires a report be submitted to Welsh Government no later than the 30"
September 2018.

A Final Plan, Identifying in detail the preferred option for delivering compliance in the shortest
possible time, and including a full business case setting out value for money considerations and
implementation arrangements and timings must be submitted to Welsh Government no later than
the 30" June 2019.

This report addresses the expected requirements outlined by the Direction deadline of the 30" of
September 2018. It sets the case for change and identifies, explores, analyses and has developed
options formeasures which the local authority willimplement to deliver compliance in the shortest
possible time, with indicative costs for those options.

Baseline Modelling Results

The report has identified through localised modelling that the location of projected future non-
compliance of the NO, limitvalue differs significantly from the national projected compliance issues
undertaken by the Department for Environment, Food and Rural Affairs (DEFRA) using the Pollution
Climate Mapping (PCM) model. The national PCM model showed exceedances on the A48 to the
eastof the city and the A4232 to the south west. The local model resultsindicate only one road link,
namely the A4161 Castle Street, (ID 30665) to show non-compliance issues beyond 2021. The main
reason for this exceedance relates to very high traffic flows, some 32,000 vehicles a day and
accompanying slow speeds of around 11mph on this specific road link.

The main reasons for the differences between the local model results and the PCM results is
primarily down to the fact that the local model has a far greater level of detail which is based on
local data, and not national assumptions, and thus can be seento be a better representation of local
circumstances. The key aspects of the local model that influence the results are as follows:

e Traffic flows are based on a local traffic model;

e Traffic speeds are based on a local model and local traffic master;

e Local fleet data from the ANPR, not just national averages; and

e Local topology in terms of gradient, canyons, etc. which the PCM does not allow for.
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Examiningthe baseline years of 2015 and 2021 source apportionmentanalysis has been undertaken
for a number of road links in Cardiff to provide an indication of the key sources contributing to
pollution levels. The analysis shows that the main source of air pollution is from road traffic, which
accounts for 80 - 84 %, while the remainder of the pollution is from background sources. Overall,
diesel cars are the main contributor (36%) followed by buses (19%) and Heavy Goods Vehicles (HGVs
18%). Taxis account for approximately 7% of NOx

In 2021 the main contribution to pollutionin Cardiffis still anticipated to be road traffic (73 — 78 %),
with diesel cars still contributing the largest proportion of emissions (36%) to the total road NOx
emissions. The proportion of emissions from HGVs and buses is expected to reduce to 10% and 11%
respectively.

Development of Shortlist of Measures

A longlist of measures has been developed as part of previous works developing a Clean Air Strategy
& Action Plan. These measures have been qualitatively assessed against a primary objective of
achieving compliance with setair quality objectives in the shortest possible time. Where measures
were deemed as unlikely to achieve the primary objective they were not considered any further. The
measures were considered against secondary objectives and were subjected to further qualitative
assessments against the WelTAG Well-being Aspects. As a result of this analysis the following
shortlist of measures was decided;

e MB8: Implement further speed restrictions and enhance already established 20mph Zones;

e M13: Development of Cycling Superhighways infrastructure and expansion of Nextbike
Scheme;

e M14: Implement Zero Emission Buses on Cardiff Network;

e M21: Improvement of Taxi Licensing Policy, to set minimum vehicle emissions standards;
M10: City Centre West and Central Interchange and Eastside City Centre Schemes;

e M11: Bus Programme- Strategic Bus Network to improve bus networks and efficiency of
the services viaincreased and improved bus lanes;

e M12: Accelerate Park and Ride programme to increase Park and Ride along the A48 and
new facility off Junction 33 of the M4;

e M18: Improve and promote the uptake of low emission vehicles by enhancing Cardiff’s EV
infrastructure;

e M23: Review car parking and car permit charges and allow for reduced rates for EV/OLEV,
and increased rates for <Euro 6;

It must be noted that the above shortlist of measures have initially been identified as measures that
will likely have the greatest impact on the road links identified by the PCM modelling as being non-
compliant, namely the A48 and A4232 near Cardiff Bay. However, the measures were also assessed
in terms of their likely impact on improving air quality within the Councils existing Air Quality
Management Areas (AQMAs). The results of the local modelling detailed in Section 3.3 have
demonstrated that compliance issues are not forecasted to occur on the A48 or the A4232. Non-
compliance issues are now predicted to only occur on Castle Street which is immediately adjacent to
the boundary of the City Centre AQMA, and measures put forward to address air quality in this
AQMA will likely have an impact on this road link.

As a requirement of the legal direction, the shortlist of measures will be benchmarked against a
charging Clean AirZone (CAZ) in terms of establishing whether the package of measures can achieve
compliance in a timeframe equal or sooner than that of a CAZ.
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Whilst the option of CAZ will be the benchmark against which the measures will be assessed it
does not imply that the CAZ will become the preferred option. A fundamental point is that the
Council needs to ensure that any proposals are proportionate to the scale of the problem and
tailored to local circumstances, whilst ensuring compliance in the shortest time possible. A key
aspectof thiswill be ensuringthatthere are no detrimental impacts on the economy of Cardiff and
this will be assessed in detail as part of the full business case for the preferred option(s).

Funding
The Welsh Government has stated that it has allocated over £20 million for an Air Quality Fund

through to 2021 to help accelerate compliance with NO, limits and improve air quality in Wales.
Welsh Government have stated that this fund will primarily be used to provide on-going support,
guidance and finance to enable Cardiff Council (and Caerphilly County Borough Council) to take
action to achieve compliance in the shortest possible time.

Within the Minister’s letter that accompanied the formal direction it was confirmed that finance
would be made available for the production of the feasibility study and for the implementation of
the chosen scheme.

In additionto the above funding mechanisms, the Council will continue to work collaboratively with
Welsh Government officers to identify all available and an appropriate funding mechanisms
including transportation funds, to maximise the financial contribution from Welsh Government
towards the implementation of any measures.

Next Steps
Detailed quantitative assessment of the initial shortlist of measures will now be progressed and the

impact of these measures on achieving compliance in the shortest possible time will be
benchmarked against the need for a charging Clean Air Zone.

However it should be the noted that the previous assessments undertaken by DEFRA which
demonstrate that a CAZ achieves compliance is based on the initial PCM modelling results. As
discussed earlier the local modelling results have projected different results in terms of the road
links showing non-compliance compared to the PCM modelling and therefore the impact of a CAZ in
achieving compliance needs further assessment and review.

The furtherassessments will enable Cardiff Councilto develop a preferred option(s) to progress to a
full business case in order to produce a Final Plan by 30" June 2019.
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Chapter1l Introduction

11

Cardiff

As the capital city of Wales, Cardiff has a population of 346,100 people, andis a base for many
of the country’s political, cultural, sporting and commerecial institutions. Principal destinations
include the Principality Stadium in the City Centre, the St David’s shopping centres, and the
historic Cardiff Castle. Tothe south of the city, Cardiff Bay (in the Butetown and Grangetown
Wards) housesthe Senedd, Wales Millennium Centre, BBC studios. Cardiff City Football Club
and rugby union side Cardiff Blues are also both based in the capital.

Cardiffislocated within a well-defined landscape setting with prominent ridges to the west
and north and Severn Estuary to the south. The Western, Northern and Eastern areas of the
City are mainly residential, with the main commercial areas beinginthe City Centre and to the
south.

Cardiff is currently the most populated Welsh local authority, with approximately 361,468
inhabitantsand thisis predicted to grow to between 395,000 and 413,000 by 2026. Therefore,
the Local Development Plan ' calls for 41,100 new dwellings and 40,000 new jobs to be
created. Such population growth s likely to place additional strain on the transport network,
exacerbating existing problems of congestion and harmful emissions across the urban area.

In 2013 around 217,600 commuters travelled towork in Cardiff daily, with 83,100 commuting
from outside of the city and 134,500 Cardiff residents travelling within the city to their place
of work’. The city’s travel to work area extends to the whole of South East Wales with an
increasingly significant number of people arriving from Rhondda Cynon Taf, the Vale of
Glamorgan and beyond.

Moreover, although there hasbeenanincrease inthe use of active and sustainable modes of
travel inrecentyears, the most used mode of travel in Cardiff both within and into the city is
by the private car. The dominance of the private car leads to congestion and the associated
adverse impacts on the environment, including air quality, greenhouse gas (GHG) emissions
and noise pollution.

The countryside and urban area contains a wealth of natural and historic interests. For
example, there are almost 1,000 Listed Buildings, 27 Conservation Areas, 2 sites noted for
their international biodiversity (Cardiff Beechwoods SAC and Severn Estuary
SAC/SPA/RAMSAR)

The city has a particularly rich Victorian and Edwardian legacy.

Cardiff has over400 hectares of recreational open space and 2000 hectares of amenity space.
The four river valleys of the Ely, Taff, Rhymney and Nant Fawr provide extensive and
continuous blue corridors running from the countryside and through the urban area.

! cardiff Council Adopted Local Development Plan 2006-2026

? Annual Population Survey 2014
? https://www.gov.uk/government/publications/air-quality-plan-for-nitrogen-dioxide-no2-in-uk-2017
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1.2

13

Overview of Study

The UK has in place legislation passed down from the European Union, to ensure that certain
standards of air quality are met, by setting Limit Values on the concentrations of specific air
pollutants. In common with many EU member states, the EU limit value for annual mean
nitrogen dioxide is breached in the UK and there are on-going breaches of the nitrogen
dioxide limit value in Cardiff. The UK and Welsh Government is taking steps to remedy this
breachin as shorta time as possible. Within this objective, the UK and devolved governments
published a plan for tackling roadside nitrogen dioxide in July 2017.°

Due to modelled air quality exceedances Cardiff Council has been directed * by the Minister to
produce a feasibility study, to identify the option which will deliver compliance with legal
limits for nitrogen dioxide in the area for which the authority is responsible, in the shortest
possible time.

The Direction specified that Cardiff Council was required to produce an Initial Scoping
Proposal, which required the Council to setout its proposed approach to the feasibility study
and included a scope of work, governance, resourcing, procurement approach, indicative
costs and timings. This report was required to be submitted, to Welsh Government no later
than the 31°" March 2018. Cardiff Council submitted this proposal to Welsh Government in
March 2018°.

The Direction subsequently requires two further aspects of the feasibility study. Firstly an
Initial Plan, setting out the case for change and identifying, exploring, analysing and
developing options for measures which the local authority will implement to deliver
compliance inthe shortest possible time, with indicative costs forthose options. The Direction
requires this report be submitted to Welsh Government no later than the 30" September
2018.

Secondly a Final Plan, Identifying in detail the preferred option for delivering compliance in
the shortest possible time, and including a full business case setting out value for money
considerations and implementation arrangements and timings. The Direction requires this
report be submitted to Welsh Government no later than the 30" June 2019.

The focus of the Feasibility Study is on achieving results in the shortest time possible, and in
accordance with the High Court Order in November 2016° will only consider cost when
comparing between two equally quick schemes.

Purpose of This Report

Thisreport sets outthe Initial Plan, and follows the requirements of Strategic Outline Case for
a package of measures which will bring about compliance with the Limit Value for annual
mean NO:in the shortest time possible in Cardiff.

It has been produced where feasiblein line with the Inception, Evidence and Options
Appraisal packages of Guidance issued by the Joint Air Quality Unit (JAQU) in 2017, and the

? https //www.gov.uk/government/publications/air-quality-plan-for-nitrogen-dioxide-no2-in-uk-2017

* Environment Act 1995 (Feasibility Study for Nitrogen Dioxide Compliance) Air Quality Direction 2018 14" Feb

2018

> Cardiff Council Initial Scoping Reportfor Feasibility Study
® November 2016inR (ClientEarth) (NO,) V Secretary of State for Environment Food and Rural Affairs [2016]
EWHC 2740 (Admin).
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HM Treasury Green Book’. It also reflects the requirements of the Welsh Transport Appraisal
Guidance (WelTAG).?

This report presents the findings of local air quality and transport modelling to establish local
baseline conditions, compared against the results of the Pollution Climate Mapping (PCM)
modelling results. Following this comparative exercise the report presents a shortlist of
measures which have been developed from an initial long list of options to improve air
quality.

In addition to the meeting the requirements of the Air Quality Directive, the study also
supports s Well-being Objectives, identified within the Council’s Well Being Plan 2018-2023°-:

e A Capital City that Works for Wales — this objective looks to reduce air pollution levelsin
Cardiff, and thus this Feasibility Study will be assessing measures that will look to achieve
compliance with the Air Quality Directive in the shortest possible time.

e Cardiff grows in a resilient way — the study will ensure that Nitrogen Dioxide and air
pollution in general will be managed in a way to ensure that Cardiff can grow in a
sustainable way by identifying measures to achieve complianceinthe shortest possible time.

e Supporting people out of poverty — poor air quality partially affects deprived areas, and
thus by identifying measures that will improve air quality and achieve compliance those
living in the most deprived areas of the City will benefit from improved air quality.

The remainder of this report is structured around the five cases, namely;

e Strategic Case —sets out the case for change and the objectives of the Plan;

e Economic Case — develops a long list of options to achieve the objectives and appraises
them against the defined critical success factors;

e Commercial Case —detailsthe possibleroutesto procurement, supplier capability and likely
delivery solution;

e Financial Case - sets out the indicative costings for the Plan and available funding sources;
and

e Management Case —provides the governance and management arrangements to deliver a
successful project

Followingthe Initial Plan aFinal Plan will be produced which will include a Full Business Case for
the preferred option to achieve compliance in the shortest possible time.

" HMm Treasury Green Book
® https://beta.gov.wales/welsh-transport-appraisal-guidance-weltag
? https //www.cardiffpartnership.co.uk/well-being-plan/
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Chapter2 Strategic Case

2.1

Introduction

The purpose of the Strategic Case within this report is to set out the case for change by
comparingthe existing conditions, statutory and regulatory obligations and the desired goals
of this intervention. In accordance with the Inception package of JAQUs guidance this
Strategic Case considers the following;

e An outline of the strategic context, in particular the national air quality plan for
tacklingroadside nitrogen dioxide, impact assessment and Clean Air Zone framework;

e An overview of the local situation and how the proposal fits with existing local
authority’s strategies;

e Alocal air quality assessment including reference to health impacts;

e A determination of the spending objectives; and

e Determination of the benefits, risks, constraints and dependencies related to address
the identified issue;

2.2 Background and Strategic Context

2.2.1

Air Quality Policy and Legislation

UK Air Quality Strategy

The UK AirQuality Strategy'° identifies nineambient air pollutants that have the potential to
cause harm to human health. These pollutants are associated with local air quality problems,
with the exception of ozone, which is instead considered to be a regional problem.

The Air Quality (Wales) Regulations and subsequent amendments (National Assembly for
Wales, 2000 and 2002) set objectivesforthe seven pollutants that are associated with local
air quality. The objectives aim to reduce the healthimpacts of those pollutants to negligible
levels as part of the Local Air Quality Managementin Wales

Welsh Ministers have a responsibility to ensure air quality levels in Wales comply with air
quality limitvaluesin accordance with the Air Quality Standards (Wales) Regulations, 2010.

Cardiff Council has a statutory duty under Part IV of the Environment Act 1995 & Air Quality
Strategy for England, Scotland, Wales and Northern Ireland 2007 to manage local air quality.
The Local Air Quality Management (LAQM) process places an obligation on all local
authorities to regularly review and assess air quality in their areas, and to determine
whether or not air quality objectives are likely to be achieved.

The air quality objectives applicableto LAQM in Wales are set out in the Air Quality (Wales)
Regulations 2000, No. 1940 (Wales 138) and Air Quality (Amendment) (Wales) Regulations
2002, No 3182 (Wales 298). Where the air quality reviews indicate that the air quality
objectives may not be met the local authority is required to designate an Air Quality
ManagementArea (‘AQMA’). Action mustthen be taken ata local level whichis outlinedin a
specific Air Quality Action Plan (AQAP) to ensure that air quality in the identified area
improves.

1% https //www.gov.uk/government/publications/the -air-quality -strategy-for-england-scotland-wales -and-

northern-ireland-volume-1
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2.2.2

European Air Quality Directives

Air Quality Framework Directive (96/62/EC) on ambient air quality assessment and
management defines the policy framework for 12 air pollutants known to have a harmful
effecton human health and the environment. The limit values for the specific pollutants are
set through a series of Daughter Directives.

European Directive 2008/50/EC consolidates existing air quality legislation (apart from the
4th Daughter Directive) and provides a new regulatory framework for PM2.5.

The UK AirQuality Standards Regulations 2010 came into force on 11th June 2010, replacing
the previous Air Quality Standards Regulations 2007, and consolidated and transposed into
national legislation the requirements of the European Directives 2008/50/EC and
2004/107/EC —the 4th Daughter Directive.

The UK and Welsh Governments have an obligation to achieve European Air Quality Limit
Values (Directive 2008/50/EC, Annex Ill). The most relevant are limits for nitrogen dioxide
(NO,) and Particulate Matter smaller than 10 um (PM10) which must not exceed 40 ug/m3
as an annual mean (i.e. measured over a calendar year). There are a number of
requirements of the Directive, including that the Limit Value applies at locations which are
accessible, including footpaths but excluding areas within 25m from major road junctions.

In 2015, 37 of the 43 monitored areas across the country were in exceedance of the annual
mean Limit Value for NO,. One of these 43 areas includes the Cardiff Urban Agglomeration
where the Government has forecast that exceedances will remain beyond 2021.

The Government assesses air quality compliance with the European Directive in 43 areas
across the country at single locations, using both monitoring and modelling. It uses Defra’s
Pollution Climate Mapping (PCM) model to forecast exceedances, which is adjusted based
on the monitored data. This is the approved means of reporting air quality information to
assess legal compliance with the European legislation.

Figure 1 below illustrates the 2015 PCM baseline NO, Results, with the red lines representing
the road links with modelled exceedances.
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Figure 1 - Updated Baseline NO2 PCM Modelling Results Identifying Exceeding Road Links in Cardiff 2015
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2.2.3 AirQuality Objectives and Limit Values
The air quality objectives and limit values currently applicable to the UK can be splitinto two
groups. UK airquality objectives set downinregulations forthe purposes of local air quality
management which are targets; and EU Limit Values transcribed into UK legislation which
are mandatory.
A summary of the UK Air Quality Objectiveand EU Limit Valuesfor NO, and particulate
matter (PM10 and PM2.5) is givenin Table 1
Furthermore, the UK has a target to reduce average concentrations of PM2.5 at urban
background concentrations by 2 pg/m3 by 2020.
Table 1- UK and EU Air Quality Objectives for NO,, PM10 and PM2.5
Pollutant Standard/ Measured As Date to be
Concentration achieved and
maintained
thereafter
Nitrogen Dioxide 200 pg/m3 not to be | 1 Hour Mean 31.12.2005
exceeded more than
18 times per annum
UK Air 40 pg/m3 Annual Average 31.12.2005
Quality Particulate Matter (PM 10) 50 pg/m3 not to be | 24 Hour Mean 31.12.2004
Objectives exceeded more than
35 times per annum
40 pg/m3 Annual Average 31.12.2004
Particulate Matter (PM 2.5) | 25 ug/m3 Annual Average 2020
Nitrogen Dioxide 200 pg/m3 not to be | 1 Hour Mean
exceeded more than
18 times per annum
EU Limit 40 pg/m3 Annual Average
i Particulate Matter (PM 10) 50 pg/m3 not to be | 24 Hour Mean 01.01.2010
Values
exceeded more than
35 times per annum
40 pg/m3 Annual Average 01.01.2010
Particulate Matter (PM 2.5) | 25 ug/m3 Annual Average 2015
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2.3

2.3.1

2.3.2

Air Quality in Cardiff

Monitoring

In line with the Council ’s statutory duties under Part IV of the Environment Act 1995,
undertakes regular air quality monitoring at specifically allocated locations across Cardiff
using automated and non-automated principles for ambient air Nitrogen Dioxide (NO,),
Particulate Matter (PM;, & PM,5), Sulphur Dioxide (SO,), Carbon Monoxide (CO) & Ozone
(Os).

Currently there are 75 locations across Cardiff where monitoring for annual nitrogen dioxide
(NO,) concentrations is undertaken with the use of passive diffusion tubes. In addition,
automated AURN monitoring stations are located on Frederick Street in the City Centre and
Newport Road, which provide continuous monitoring for Nitrogen Dioxide (NO,), Particulate
Matter (PMy, & PM, ), Sulphur Dioxide (SO,), Carbon Monoxide (CO) & Ozone (03).

Air Quality Management Areas

Based on monitoring results and further detailed assessments there are currently 4 Air
Quality Management Areas (AQMAs) declared across the authority which were all declared
due to exceedances of the annual mean NO, Air Quality Standard (40ug/m?), known to be
derived from road transport.

Two AQMAs are primarily focused in Cardiff City Centre (Cardiff City Centre AQMA
established: 01/04/2013 & Stephenson Court AQMA established: 01/12/2010).

North of the City Centre, lies the Liandaff AQMA established: 01/04/2013 and to the west of
Cardiff is the Ely Bridge AQMA established: 01.02.2007.

Figure 2 details the location of the AQMAs and the results of the latest 2017 monitoring for
NO, monitoring across Cardiff.
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Figure 2 — 2017 Monitored NO, Results and Existing AQMAs in Cardiff
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2.3.3

Pollution Climate Mapping Model Results

The methods used to model and monitor air quality to assess compliance with NO, limits
and to model future concentrations have been developed by Defra and comply with the EU
AAQD.

In brief, emissions from the National Atmospheric Emissions Inventory (NAEI)'" are mapped
across the UK within a Geographic Information System (GIS). Deterministic dispersion
models specificto each pollutant are used to simulate atmospheric mixing and to generate
background concentrations fordifferent pollutants. The modelled results are then calibrated
against measured concentrations from the national monitoring network and then verified.
This modelling provides an estimate of the distribution of atmospheric pollutants including
NO, on a 1km x 1km grid and for individual roads. Collectively, thisis known as the Pollution
Climate Mapping (PCM) model and is operated on behalf of Defra by Ricardo Energy &
Environment.

The results of the PCM modelling identified 16.3 km of road length that would exceed the
annual limit value. The roads which have been modelled as exceeding the annual limit value
for the baseline year of 2015 are the A4161, the A4232, the A4234, the A470 and the A48 as
detailed in Figure 1. The A48, which extends out of the Cardiff Urban Area agglomeration
zone and into the South Wales non-agglomeration zone, is not projected to achieve
compliance until 2023 without further measures. The results of the PCM modelling are
summarised in Table 2 below.

Table 2- PCM Modelling Results Cardiff Urban Area

" National Atmospheric Emissions Inventory: http://naei.defra.gov.uk

Road Name ID No PCM PCM
2015 2021
Baseline | Baseline
Results Results
for NO2 for NO2

A4161 50660

A4232 80898

A48 20527

A4161 40656

A470 40549

A48 50527

A4232 80899

A48 50524

A4232 74101

A4161 30665

A4234 99956

A4232 70056

Page | 10


http://naei.defra.gov.uk/

2.3.4

A target determination assessment and full assessment of the PCM results and local
modelling/ monitoring has been undertaken as part of this study, and is detailed in
Section 3.3.

This assessment provides finer resolution than is possible with the national PCM model.
Input parameters are more localised including measured speed assumptions, local emission
sources and fleet composition captured as part of an Automatic Number Plate Recognition
(ANPR) study. The results of this assessment are presented for 2015 and 2021, with the
2021 resultsrepresenting a Business As Usual (BAU) scenario where onlymeasures currently
implemented toimprove air quality have been modelled. The results of this assessment are
presented in detail in Chapter 3.

Improvements to Air Quality -Progress to Date

The Council has a statutory requirement to produce an Air Quality Action Plan (AQAP) for
each identified AQMA within the local authority area. However previous experience in
implementing singular actions plans in Cardiff has not proven to be sufficiently successful.
The main issue with this particular approach is that the AQAP focuses on introducing local
measures to individual road links/ areas, which only targets at improving air quality within
the identified AQMA itself.

Whilst such measures have been successful in improving air quality within the individual
AQMA (High Street/ St Mary’s Street Action Plan) such localised measures can ,,and have led,
to an adverse impacts onair quality in surrounding areas and result in more widespread air
qualityissues. These plans have not been sufficient enough in looking at the primary cause
of the problem, this being road trafficderived emissions, resultingin air quality levels being
detrimentally increased in neighbouring areas.

The Council recognises that in order to tackle these known pockets of poor air quality, it is
deemedamore suitable and constructive approach to target the whole of Cardiff, improving
overall air quality. With the implementation of correct long term measures all highlighted
road networks and identified AQMAs should be able to benefit from improved air quality.
The absence of an AQMA in parts of Cardiff does not means there is no public health
problem from air pollution. The recent Welsh Government guidance on local air quality
management recommended two clear goals

(1) Achieve compliance with the national air quality objectives in specific hotspots
and:

(2) To reduce exposure to pollution more widely, so as to achieve the greatest public
health benefit

Collective efforts, therefore, should look beyond targeted action in localised air pollution
hotspots and do this in parallel with universal action to reduce risks for everyone.

It has been highlighted thatany formal AQAP needs to be devised via the involvement and
input of various influencing sectors across local authority bodies and partner agencies. The
Council acknowledges this approach which will allow for increased awareness within the
authority and fundamentally will produce an effective action plan, supporting the desirable
outcome of reachinglowest levels reasonably practicable, and maximising health benefits to
the residents of Cardiff and commuters to the Capital.
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It isimportantto note the recentreport by National Institutefor Health and Care Excellence
(NICE) *’suggests that small-scale actions on their own are unlikely to lead to the significant
reductionsinairpollution needed to protect health. Rather, itisrecommended that multiple
interventions are driven forwards in parallel; with each producing a small benefit, a multiple-
intervention approach would likely act cumulatively to produce significant change (both in
terms of air pollution mitigation and population health adaptation and improvement).

III

The Council recognise thatthere is no defined “safe level” when describing levels of NO,">.
The Council is committed to achieving NO, levels as low as reasonably practicable.

Datasets for annual average NO, levels recorded at relevant publicexposure locations within
the AQMAs do display signs of improvement. However, levels are consistently elevated and
are seentobe eitherexceeding orencroaching onthe annual average NO, objective. Table 3
draws upon ratified NO, datasets monitored via passive diffusion tubes at most relevant
sensitive receptor locations, i.e., residential facades within each AQMA.

Table 3- Five Year Dataset For Monitored Annual Average NO, Levels At Residential

Facades.
AQMA Site ID | Bias Adjusted Annual Average NO2 Concentration (pg/m3)
2012 2013 2014 2015 2016 2017
City Centre 143 415 421 421 38.2 38.7 38.2
Stephenson Court 131 47.9 43.9 41.2 39.5 39.6 36.7
Ely Bridge 117 42.6 449 423 39.5 413 38
Llandaff 161 43.0 39.1 37.2 323 35.0 325

Bold -= exceedance of the Air Quality Standard for NO, as an annual average (40 pg/.m’)

As displayed by Table 3, although it can be suggested that compliance is being met in the
existing AQMAs, the Council do not consider these levels as low as reasonably practicable.
With Cardiff’'s expected future growth and approved development works already in
progress, furtherworkis needed to ensure compliance with the air quality objectivesand EU
Limit Values is of a greater magnitude.

In orderto monitorthe Council’s identified strategic measures and their effectiveness, the
Council will continue to monitor levels of NO, at various relevant exposure locations
citywide. The Council will look at improving the network of monitoring across the city by
examining ways of increasing monitoring capabilities, for example looking at personal air
qguality monitoring for the public and purchasing automatic monitoring equipment to
provide afurtherunderstanding of air quality trends. The Council willalso design a transport
monitoring programme which will look to examine different modes of transport trends,
undertaken ona yearly basis. The scope for such a transport study would include examining
figures for cycle trips, school journey mode determination, bus patronage, trends in peak
traffic flow times and fleet composition analysis using routes through AQMAs and
surrounding tributary road networks.

2 NICE (2017). Air pollution: outdoor air quality and health. NICE Guideline NG70
2 Local air quality management in Wales Policy guidanceJune 2017
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2.4

Public Health Impacts

There is clear scientific evidence which shows that air pollution exposure reduces life
expectancy by increasing mortality and morbidity risk from heart disease, and strokes,
respiratory diseases, lung cancerand other conditions™*. Public Health Wales have stated that
poor airqualityis probably the second greatest health concern after smoking and is the most
significant environmental determinant of health.

In the UK it has been estimated that an equivalent of 29,000 deaths are attributed to long
term exposure to fine particulate air pollution exposure each yearand an equivalent of 23,500
deaths are attributed to long term exposure to nitrogen dioxide (NO,) exposure each
year™. There is an overlap between the effects of both pollutants; as such, it has been
estimated that the equivalent of 40,000 deaths occur each year in the UK as a result of
exposure to outdoor pollution'®. On average, exposure reduces the life expectancy of every
person in the UK by 7 to 8 months"’. It has been estimated that reducing particulate air
pollution by 10 ug/m3 in the UK would extend lifespan by five times more that eliminating
casualties on the roads or three times more that eliminating passive smoking*®.

In Wales, based on data forthe period 2011-2012, it has been estimated thatan equivalent of
1,604 deaths can be attributed to fine particulate exposure each year, and 1,108 deaths can
be attributed to nitrogen dioxide exposure each year'’. Accounting for the pollutant effect
overlap, itis estimated that an equivalent of around 2,000 deaths occur each year in Wales as
aresult of exposure to fine particulate and NO, exposure each year.

A study undertaken in 2014 published by Public Health England estimated that in Cardiff 143
deaths were attributable to exposure to fine particulate air pollution.?® More recent work by
PublicHealth Wales estimates that the equivalent of over220 deaths each year among people
aged 30 and overin the Cardiff and Vale area that can be attributed to NO,** with many more
citizens sufferingill health as a consequence of poor air quality.

In 2012, the International Agency for Research on Cancer listed diesel exhaust pollution as a
Class 1 carcinogen and extended this to all ambient air pollution in 2013.

For particulate air pollution and nitrogen dioxide there is no safe level of exposure and any
initiatives toreduce air pollution willhave positive health benefits. Welsh Government have
indicated that the national air quality objectives used to identify Air Quality Management
Areas (AQMAs) should not be seen as ‘safe’ levels and impacts are observed below levels
permitted by currentlegal limits. Air pollution can cause adverse effects on health and quality
of life at lower exposures, depending on the circumstances of the exposed individual. As a
consequence, the majority of the avoidable health burden associated with air pollutionin
Wales is the result of population exposures outside AQMAs.

4 WHO. Review of evidence onhealth aspects of air pollution-REVIHAAP. 2013. Copenhagen: WHO. From:
http://www.euro.who.int/ data/assets/pdf file/0004/193108/REVIHAAP -Final-technical-report.pdf

!5 Defra. Draft plans to improve air quality inthe UK: tackling nitrogen dioxide in our towns and cities. UK overview document. 2015.
London: Defra.

6 Royal College of Physicians and Royal College of Paediatrics and Child Health (2016). Every breath we take: the lifelong impact of air
pollution. From: https://www.rcplondon.ac.uk/projects/outputs/every-breath-we-take-lifelong-impact-air-pollution

" Defra. The airqualitystrategy for England, Scotland, Wales and Northern Ireland (vol. 1). 2007.

'8 Defra (2017) Air Quality: Public Health Directors briefing. From https://lagm.defra.gov.uk/assets/6309 1defraairqualityguide9web.pdf
9 Brunt., Hand McCarthyJ., (2017). Estimating the mortality burden of air pollutionin Wales

20 Gowers., A. M, Miller., BG, Stedman., JR. Estimating local mortality burdens associated with particulate air pollution. 2014. London:
Public Health England

21 Estimating the mortality burden of air pollution in Wales, Public Health Wales
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Although air pollution is a public health priority in Wales, its management needs to be a
collaborative approach between public bodies, private companies, third sector partners and
the public, all whom have important roles to play in addressing this pressing issue.

Poorair quality does not only have a significant health impact but it also has a wider societal
cost. Accounting for health service costs and reduced productivity through lost work-days in
the UK this is significant, standing at around £20b every year.?

Widespread air pollution is associated with routine car use for journeys within, into and out
of, Cardiff. Well-designed measures to reduce air pollution will also increase active travel
rates. Reducingreliance on the car as the primary mode of transport will have co-benefits of
increased physical activity, mentalwell-being, and improved productivity and reduced stress,
and will play a vital role in reducing carbon emissions which contribute to climate change.

The Director of PublicHealth’s Annual Report 2017 highlights how our built environment has
become increasingly shaped around caruse over the last 50 years, with journeys made by car
across the UK increasing from 27% to 83% overthat period, while journeys made by bus have
fallen from 42% to 5%, and by cycling from 11% to 1%. Over half of adults in our area are
overweightorobese. Tohelp reduce these levels, as well as levels of cardiovascular disease
and type 2 diabetes, we need active travel to become the default for short journeys once
again.

2.5 Well-being of Future Generations (Wales) Act 2015

The Well-being of Future Generations (Wales) Act 2015 (WFG) is a significant enabler to
improve air quality as the Act calls for sustainable cross-sector action based on the principles
of long-term, prevention-focused integration, collaboration and involvement. It intends to
improve economic, social, environmentaland cultural well-beingin Wales to ensure the needs
of the present are met without compromising the ability of future generations to meet their
own needs. The Act places responsibilities on public bodies in Wales to work in new ways
(includingviaPublicServices Boards) towards national Well-being goals. Progress is measured
against a suite of well-being and Public Health Outcomes Framework indicators; there is one
specifically concerned with air pollution.

As Figure 3illustrates, the Actisthe legislative vehicle for “Healthin all Policies in Wales” and
provides the underpinning principles for all policy and decision making, including economic
development, in Wales. Reducing air pollution, health risks and inequalities can help
contribute to most, if not all, of the well-being goals. As such, the Act presents excellent
opportunities to change policy and practice to enhance air quality management arrangements
across Cardiff (and wider).

The feasibility study will ensure that future decision makinginterms of air quality will comply
withthe WFG in terms of ensuring that meets the five ways of working

¢ Long term — The feasibility study will balance short-term needs of achieving compliance with
the limitsvaluesin the shortesttime possible, with the need to safeguard the ability to ensure
longer term continued improvement in air quality within Cardiff.

* Prevention —By implementing the preferred option identified in the Final Plan, should
ensure improvementsinairquality are achieved and will be able to prevent air quality getting
worse in the future thus protecting public health and the wider environment.

22 Royal College of Physicians and Royal College of Paediatrics and Child Health (2016). Every breath we take: the lifelong impactof air
pollution.
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eIntegration — The development of a preferred option in the Final Plan will take into
consideration other public body’s well-being objectives and will assess how the preferred
option may impact upon each of the well-being goals, or on the objectives of other public

bodies.

eCollaboration-The development of the shortlist of measures detailed in this report has been
done so in collaboration with many departments within the Council and other external
organisations, e.g., PublicHealth Wales. This collaborative approach will be taken forward in
the development of the preferred option in the Final Plan.

¢ Involvement—Priorto developing the Final Plan the preferred measures will be subject to an
appropriate level of consultation, and will ensure that those who have astronginterestin
improving air quality will be fully involved and their ideas considered .

Overall, improvingair quality and developing a preferred option to achieve compliance with
the NO, limit value, contributes significantly to the majority of the well-being goals.

Figure 3 - The Well- being of Future Generations (Wales) Act 2015 Matrix
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2.6 Consistency with Local Transport Plan
Cardiff Council’s longstanding vision for transport in the city is for:

“An integrated transport system that offers safe, efficient and sustainable travel for all,
where public transport, walking and cycling provide real and desirable alternatives to car
travel, which contributes to making Cardiff Europe’s most liveable capital city.”

Our priorities to achieve this are:
1. Widening travel choices making it practical for most daily trips to be made by
alternatives to the car, such as public transport, walking and cycling;
2. Demand management taking steps to reduce the demand for travel overall, and
particularly by car; and
3. Network management using technology to make best use of the existing highway
network, rather than building new roads that would generate more traffic.
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2.6.1

2.7

As aresult, itis necessary to assess how the various options considered to improve the air
quality in Cardiff will align with, and support, the realisation of the strategic objectives
contained within the emerging policy documents.

The key strategic themes and principles of the existing policies overlap with several of the
critical success factors used in the economic assessment, including those related to air
guality improvements, benefits to the economy, social inclusion and public health benefits.

Local Transport Plan

Cardiff is growing and changing, and this brings more journeys and more pressures on
Cardiff’s transport network. Reducing the number of car journeys made in the city, and
promoting the use of active and sustainable modes of travel, is central to Cardiff Council’s
Transport Strategy and in improving air quality in the city. Our Local Development Plan
(LDP) provides for 41,000 new homes and up to 40,000 new jobs up to 2026. The LDP sets
the target of achieving a 50:50 modal split —this means that 50% of all journeys need to be
made by sustainable transport by 2026 in order to accommodate the future development
set out in the LDP. Our policies set out in the LDP support the need to secure significant
improvements to the public transport and active travel networks in combination with new
developments.

Cardiff’s Local Transport Plan (LTP) was approved by the Welsh Government in May 2015.
The LTP sets out our main transport infrastructure proposals which will support this
significant modal shift. The Local Transport Plan recognises the need to improve air quality
and in doing so its programme prioritises:

o developmentof active travel networks toincrease walking and cycling for local journeys
e the provision of cycling infrastructure

e the bus network

e reduced speed limits

e reducing congestion

e improving transport efficiency and reliability

e bus based park and ride

The LTP hasbeenusedto help develop a numberof the measures which have been assessed
by this study.

Stakeholder Engagement

Owing to the timeframes required to complete this report it has not been feasible for the
Council to undertake a public consultation on the shortlist of measures that have been
developed as detailed in Chapter 3.

However, earlier in 2018 the Council launched a Green Paper on Transport and Clean Air®.
The paper set out a number of proposals/ ambitions on measures to improve transport and
air quality in Cardiff. Fundamentally the paper focused on the need to tackle congestion and
offeractive travel options to discourage unnecessary private car use, keeping the city moving
and ensuring the health of citizens. The paperenabled members of the public, businessesand

23 https://www.cardiff.gov.uk/ENG/resident/Parking-roads-and-travel /transport-and-clean-air-green-

paper/Documents/Cardiff%27s%20Transport%20and%20Clean%20Air%20Green%20Paper.pdf
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other organisations a chance to score the proposals in terms of preference of them being
implementedin Cardiff. Atthe time of writing this report work is still on going to assess the
results of the Green Paper Consultation. A number of the measures assessed later in this
report were included, as part of the Green Paper.

As the feasibility study progresses the Council will undertake appropriate consultation with
stakeholders on the preferred measure(s).

2.8 The Case for Change

2.8.1 Primary Objective

The primary objective of the feasibility study is to deliver ascheme thatleads to compliance
with the EU AAQD annual average NO2 limitvalue in the shortest possible time.

2.8.2 Secondary Objectives

JAQU’s Options Appraisal Package **document states that while the primary CSF allows
appraisers to test whether an option meets the minimum requirements, other secondary
CSFsare needed to undertake acomparative assessment of the options. The guidance states
that these may include factors such as value for money, distributional impacts, wider
strategic air quality policy alignment, affordability and achievability.

Following this guidance, a number of secondary CSFs have been defined for the Plan for
which options that have been assessed as achieving the Primary CSF have been further
assessed against. Further, this study contributes to the strategicpriorities for Cardiff Council,
including that of the Well-being of Future Generations (Wales) Act 2015. As such, based on
the Future Generations Actand the further recommendations within The National Institute
for Health and Care Excellence (NICE)*® onair quality guidelines and health, the following are
considered as secondary objectives in the appraisal process:

e Will the measure deliver an overall reduction in NO, emissions to air;
e Will the measure result in additional benefits or other environmental
improvements;
e Will the measure contribute to well-being goals:
- Willthe measure impact equally across multiple vehicle classes and journey
types;
- Will the measure have a positive impact on wider public health;
- Mitigate financial impact on low income households and reduce
inequalities;
e Does the option fit or compliment other local policies;
Value for Money - Do the likely benefits of this option exceed the costs; and
e Are there constraints that prevent/ impact on the implementation of the
measure

2 Joint Air Quality Unit - OPTIONS APPRAISAL GUIDANCE 2017
2 NICE (2017). Airpollution: outdoorair qualityand health. NICE Guideline NG70
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Chapter3 Economic Case

3.1

3.2

3.21

Introduction

The Strategic Case outlines the case for change by comparing the existing conditions,
statutory and regulatory obligations, and the desired goals of this Local Government
intervention. Within this context the purpose of the Economic Case in the Strategic Outline
Case document, as outlined in the Joint Air Quality Unit’s (JAQU) Inception Package, is to
identify alonglist of options and refine them to a short-list of options / packages which will be
appraised in greater detail as part of the Full Business Case.

The Inception Package document states that shortlisting of the longlist of options requires an
early appraisal of options against Critical Success Factors as well as the intervention’s
spending objectives and benefit assessment criteria. The document also states that the
options’ other strengths, weaknesses, opportunities and threats may also need to be
considered for the shortlisting process. Finally, the Inception Package document states that
this multi-criteria analysis should be used to short list approximately four options to be
explored further.

Within the above context, this Economic Case chapter includes the following:

e |dentify a long-list of options for delivering the desired goal;

e Establish the Critical Success Factors, including the primary Critical Success Factor and
other secondary Critical Success Factors as identified in the JAQU’s Options Appraisal
Package document;

e Establish the multi-criteria appraisal framework, including the Critical Success Factors, and
the process for appraising the long list of options;

e Determination of a short list of options / packages, which will be appraised in greater
detail as part of the Outline Business Case and the Full Business Case.

Baseline Local Transport Modelling

The section outlines the transport modelling work undertaken by Mott MacDonald to develop
the evidence base to progress this study. Transport modelling has been undertaken using the
South East Wales Transport Model (SEWTM) using methods that are appropriate for a high-
level feasibility study. The full details of the transport modelling are included in Appendix B
of this Report.

South East Wales Transport Model (SEWTM) Summary

SEWTM is a disaggregate multi-modal transport model of South East Wales. The model
comprises separate highway and publictransport assignment models linked together with a
variable demand model. The model was developed for Welsh Government with a 2015 base
year, validated to WebTAG Unit M3.1 guidance. It has been designed to:

e Understandthe current travel patterns in South East Wales and the performance of
the transport system;

e Monitor changes in travel patterns over time;

e Predict future travel patterns and conditions on the transport network;

e Assesstheimpacts of possible interventions in the transport system in a consistent
manner;
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e Assesstheimpactsof land use changes such as new housing developments and
employmentlocationsinaconsistent manner; and

e Provideinputsrequiredfortransportappraisals and business cases.

The model represents an average weekday and for most purposes outputs are divided into

fourtime periods:

o AMpeakbetween 0700 and 0930; peak hour assighnment representing 0745-

0845;

o Inter-peak(IP) between 0930 and 1530; average hourassignment;
e PMbetween 1530 and 1800; peak hour assignmentrepresenting 1630-1730;
and Off-peak (OP)between 1800 and 0700; average hour assignment.

The following assignment user classes are included in the highway model:

e Carcommute;
o (Carbusiness;
e Carother;

e HGVand

e LGVs

The SEWTM geographical coverage is shown in Figure 4. The Cardiff local authority area is
withinthe Area of Detailed Modelling. This is the area of the transport model within which
significant impacts of interventions are more certain. Within this area the model will
represent all trips (demand), model zones are generally smaller than LSOAs, the transport
network is detailed, and junction modelling is included.

Figure 4 - SEWTM Modelled Area

Source: Mott MacDonald
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3.2.2 MethodOverview

The transport modelling approach that has been adopted for this study balances the need to
forecastthe highway networkimpacts of arange of interventions with the need to maintain
a proportionate approach to appraisal, taking account of the high-level nature of the study
and the associated time and budget constraints. The full multi-modal Variable Demand
Model (VDM) has been used to forecast the 2021 baseline situation given expected changes
to population, employment and the highway/public transport networks. The highway
assignment user classes have been split by vehicle emissions class using information
provided by Ricardo, determined from Automatic Number Plate Recognition (ANPR) surveys.
The highway network level of detail contained in SEWTM for the Cardiff areais shownin
Figure 5.

Figure 5 - SEWTM Highway Network in Cardiff Area
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33

Baseline Local Air Quality Modelling Results for 2015 and 2021

A detailed modelling exercise has been carried out to provide an initial estimate of NO,
concentrations across Cardiff for a base year of 2015 and a target year of 2021. The area
modelled extended to 1km beyond the city’s boundary and covered the PCM links of concern
in the national modelling and local AQMAs. This model domain is illustrated in Figure 6.

There are three main components of the model:

The South East Wales Traffic Model (SEWTM) — this is a strategic traffic model
developed forthe Welsh Government that covers the Cardiff area. This model provided
traffic data in terms of trafficflows (AADT?®) and speeds. The traffic flows are provided
for cars, LGVs, HGVs and buses. In addition, for the 2021 model year the vehicle
categories have been splitfurtherinto compliantand non-compliant vehicles. Compliant
vehicles are those that meet the CAZ emission standards setoutin the UK Government’s
Clean Air Zone Framework and non-compliant vehicles are those that don’t”’. It should
be noted that for the purposes of the trafficmodelling, taxis are included within the car
flows and coaches are not included in the modelling at all (in line with standard
practice).
Local ANPR fleet data — a set of ANPR data was collected in May 2018. This data
comprised of seven main sites covering each of the AQMAs in the city and the two
stretches of road that the PCM modelling showed would be exceeding NO, thresholds in
2021 (A48 and A4232). The data was collected over a 1-week period and provided a
detailed breakdown of the fleet composition in these areas. This data was used to
provide fleet descriptions for seven distinctzonesinthe model domain, asillustrated in,
Figure 7 detailing:

o Thesplitof compliantand non-compliantvehicles, that would feed back into the

transport model;

o Thebreakdown of vehicles by fuel typeand Euro standard;
The splitof vehicles betweenrigid and articHGVs;
o The proportion of car trafficwhich was estimated to be taxis.

(0]

Ricardo’s emissions and dispersion modelling suite RapidAir —the emission component
of thistakesthe trafficactivity dataand fleet dataand provides emissionresultsforeach
‘link’*® in the trafficmodel. The dispersion component of the modelling suite then takes
these emissions and generatesalm x 1m grid of NOx concentrations. Thisis combined
with the national background mapsto provide NO, concentration results. The modelis
calibrated against monitoring datainthe 2015 base year.

% Annual average daily traffic
7 Fordetails ofthe standards, see AnnexAat
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/612592/clean -air-

zone-framework.pdf. Forexample, this shows that for petrol cars and diesel cars, compliant cars are those that are Euro 4

and above or Euro6 andabove respectively.
2 A‘link’ inthis context beinga stretch ofroad where air pollutionis estimated withinthe PCM model.
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Figure 6 - Air Quality Modelling Domain
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The initial baseline results from this model for 2015 and 2021 are described in the sections
below. Section 3.3.3below explains the inherent modelling uncertainty and when reviewing
the initial results below it should be borne in mind that further work will be carried out in
coming months that may impact on the results.

3.3.1 Comparisonwith PCM Results
For comparison with PCM model results, annual mean NO, concentrations at the roadside
locations assessed in the national compliance PCM model have been extracted from the
RapidAirdispersion model results; the results have been presented in both tabular form and
graphically as maps of the study area.

Roadside receptor locations in the PCM model are at a distance of 4m from the kerb and at
2m height. To represent this in our city scale modelling, a subset of the OS Mastermap GIS
dataset provided spatially accurate polygons representing the road carriageway. Receptor
locations were then placed at 10m intervals along relevant road links using a 4m buffer
around the carriageway polygons.

Each PCM link has a unique Census ID number and a grid reference assigned which is
typically the co-ordinates describing the location of the DfT traffic count points on each link;
thislocation may not however be where the highest roadside concentrations are occurring
alongthe entire link length when using a more detailed local scale modelling method with
observed average vehiclespeeds on shorter road sections. The PCM links within our model
domain range in length from approximately 120m to 3.25km; we have therefore reported
the highest of the modelled concentrations for each link, from the city scale model receptors
spaced at 10m intervals, 4m from the carriageway.

A full list of tabulated results comparing the PCM baseline results with the local modelled
results from 2015 to 2021 is shown in Table 4. This shows estimated NO, concentration for
each PCM link and is colour coded as green for less than 35ugm ™, amber between 35pgm™
and 40 ugm™ and red for greater than 40ugm™ (the compliance threshold?’). For the local
model only the baseline 2015 and future year 2021 results have been directly modelled, the
intervening years have simply been interpolated between these two results.

Mapped results are shownin Figure 8 to Figure 11. These show two types of maps; one with
the PCM links colour coded with the local results in the same way as the tabulated results
(i.e. a whole link is colour coded to match the highest concentration along that link) and a
second showing pointlocations of any local modelled receptors along the PCM links greater
than 35 pgm™. It should be noted that the compliance limit is 40ugm™, but is formally
defined as a whole number and so only results equal or greater than 40.5pgm™ are
considered non-compliant, and are colour coded as such in both the table and maps.

% The compliancelimitis 4Ougm"3, butis formally defined as a whole number andsoany resultless than
40.5ugm'3 which rounds down to 40;,Lgm'3 is considered compliant.
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Looking first at the local model results overall, they show a somewhat different pattern to
the PCM results. Adifferenceistobe expected as the local and PCM modelling are done in
different ways; forexample road gradients and street canyons>° are considered in the local
model and not in the PCM model, which would tend to lead to higher concentrations in the
local model.

Focusing on areas of exceedance in 2021, the national PCM model showed exceedances on
the A48 to the east of the city and the A4232 to the south west. The local model however
suggeststhatboth these locations would be comfortably within compliance. The differences
between the PCM and local model will be explored further at these locations, but one
possible reasonisthatthe PCM model uses genericurban speeds forthese links whereas the
local model uses local speeds from the traffic model. Since these are major dual
carriageways the local speeds are likely to be higher than that seen in the PCM model and
hence would generate lower emission rates.

The local model results are showing only one exceedance on PCM link ID30665 —the A4161
Castle Street. Thisexceedance isrelatedto high traffic flows of some 32,000 vehicles a day,
slow speeds of around 11mph and being located in a canyon.

Section3.3.3 below looks at the inherent uncertainty in modelling of this kind. This shows
that whilst all efforts have been made to reduce the uncertainty, it is still possible that
results could be higher or lower by around 5 pgm-3.

It should be noted that the NO, concentrations in the table and maps below only show the
maximum concentrations for each PCM modelled road link. Certain roads in the modelling
domain are not modelled in PCM and hence no concentrations are shown (e.g. M4).

The main reasons forthe differences between the local model resultsand the PCM results is
primarily down to the fact that the local model has a far greater level of detail which is based
on local data, and not national assumptions, and thus can be seen to be a better
representation of local circumstances. The key aspects of the local model thatinfluence the
results are as follows:

e  Trafficflows are based on alocal traffic model;

e  Trafficspeeds are based on a local model and local traffic master;

e Local fleet data from the ANPR, not just national averages; and

e  Local topologyinterms of gradient, canyons, etc. which the PCM does not allow for.

30 . T . . . . .
A street canyonis where buildings createa canyon effect, concentrating air pollution levels in a specific area.
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Table 4- Comparison of PCM and Local Model NO, Concentration Results 2015- 2021 (NO, In ugm-3)

CensusID oad PCM Baseline Local Baseline
Name

30660 A4119 Cardiff City Council 224 21.3 20.5 19.8 18.9 17.9 37.1 36.0 34.9 33.9 32.8 31.8 30.7
10629 A4054 Cardiff City Council 19.1 181 174 16.7 15.8 15.0 25.3 24.3 23.4 22.4 21.4 20.5 19.5
50647 A4119 Cardiff City Council 299 287 27.7 26.7 25.4 24.0 34.4 32.7 31.0 29.4 27.7  26.0 24.4
10660 A4161 Cardiff City Council 40.3 38.7 374 36.2 34.5 32.7 34.9 334 32.0 30.5 29.1 27.6 26.2

522 A48 Cardiff City Council 279 26.8 25.8 248 23.7 22.3 32.9 31.6 30.4 29.2 27.9 26.7 254
30659 A4119 Cardiff City Council 27.2 26.2 25.2 24.3 23.1 21.8 23.8 23.0 22.2 21.3 20.5 19.6 18.8
77018 AA470 Cardiff City Council 31.1 29.8 28.7 27.7 26.4 25.2 45.4 42.9 40.5 38.0 35.5 33.0 30.6
99955 A4160  Cardiff City Council 32.2 30.7 29.6 28.5 27.1 25.7 36.7 35.1 335 31.8 30.2 28.5 26.9
50660 A4161 Cardiff City Council 43.7 414 396 37.9 35.9 33.8 42.2 40.3 38.4 36.5 34.6 32.7 30.8
70055 A4161  Cardiff City Council 375 359 345 33.1 31.5 29.7 43.9 41.7 394 37.1 34.9 326 304
99671 A469 Cardiff City Council 33.1 32.2 311 30.1 28.7 27.1 27.2 26.2 25.3 24.4 23.4 22.5 21.5
10659 A4160 Cardiff City Council 304 293 28.3 273 26.2 25.0 30.4 29.3 28.2 27.0 25.9 24.8 23.7
10655 A4119 Cardiff City Council 31.9 30.8 29.8 28.8 27.4 25.9 36.6 35.4 34.1 32.8 31.6 30.3 29.0
80898 A4232  Cardiff City Council 473 45.2 435 420 39.9 37.7 34.3 33.5 32.7 31.9 31.1 30.3 29.5
20527 A48 Cardiff City Council 48.8 46,9 452 43.6 41.5 39.1 40.0 38.4 36.9 35.3 33.7 32.2 30.6
40655 A4160  Cardiff City Council 28.2 271 261 25.1 24.0 22.7 24.2 23.4 22.6 21.7 20.9 20.1 19.3
50580 A469 Cardiff City Council 285 271 26.1 25.0 23.8 22.4 33.0 31.8 30.6 294 28.2 27.0 25.8
50657 A4161 Cardiff City Council 295 283 27.2 26.1 24.8 23.3 26.5 25.5 24.4 234 22.4 21.4 20.3
10661 A4161 Cardiff City Council 249 239 231 222 21.2 20.1 26.6 25.6 24.5 23.4 22.3 21.3 20.2
10527 A48 Cardiff City Council 31.9 30.8 29.6 28.6 27.2 25.7 29.4 28.3 27.2 26.1 24.9 23.8 22.7
40582 A469 Cardiff City Council 31.8 305 295 284 27.0 25.5 32.2 30.9 29.7 284 27.2 25.9 24.7
50651 A4119 Cardiff City Council 284 273 264 255 24.2 22.9 31.6 30.4 29.2 28.0 26.9 25.7 245
40656 A4161 Cardiff City Council 409 39.3 38.0 36.8 35.1 33.4 43.7 41.4 39.0 36.6 34.3 31.9 29.6
40549 A470 Cardiff City Council 40.8 39.1 37.7 36.3 34.5 32.5 38.1 36.3 346 328 31.1 29.3 27.6
50527 A48 Cardiff City Council 453 440 426 41.2 39.3 37.1 37.1 35.7 34.3 32.9 31.5 30.2 28.8

Page | 25



CensusID PCM Baseline Local Baseline

642 A4160 Cardiff CityCouncil 383 371 361 350 336 32.1 40.0 381 362 344 325 307 288
80899 A4232 CardiffCityCouncil  43.1 411 395 381 363 34.3 321 31.3 306 298 290 283 275
99960 A4055 CardiffCityCouncil 349 33.7 326 315 300 28.4 314 304 295 285 275 265 255
50541 AA470 Cardiff City Council ~ 356 341 329 31.8 302 28.5 373 359 345 332 31.8 305 29.1
20548 A470 Cardiff City Council  31.3 29.8 286 275 26.1 24.6 41.3 394 376 357 338 319 300
50524 A48 Cardiff City Council  59.6 56.2 53.7 514 485 45.4 364 350 336 321 307 293 279
74101 A4232  CardiffCityCouncil ~ 52.5 49.7 47.6 457 433 40.7 30.1 292 283 274 265 256 248

638 A4119 Cardiff CityCouncil 275 261 250 240 2238 21.6 288 277 266 256 245 234 223
30665 A4161 Cardiff City Council  41.2 350 373 357 339 31.9 557 532 508 484 46.0 435 41.1
73233 A4055 CardiffCity Council ~ 35.2 346 334 323 3038 29.1 31.6 304 293 281 269 257 245
99956 A4234  CardiffCityCouncil 446 43.1 41.8 405 387 36.8 382 362 342 323 303 283 263
78439 A4232  CardiffCityCouncil  33.6 320 30.7 295 281 26.4 21.7 21.0 203 196 189 182 175
70056 A4232  CardiffCityCouncil 422 382 360 340 320 29.9 353 342 332 321 31.0 300 289
73232 A4160 CardiffCityCouncil 269 256 246 236 225 21.2 21.0 206 201 196 191 186 181
80896 A470 Cardiff City Council 26,5 253 245 238 229 22.2 26.9 26,0 252 243 235 226 218
80726 A470 Cardiff City Council 354 326 309 291 272 25.3 348 332 316 300 284 268 252
78435 A4050 Cardiff City Council  30.2 285 272 260 246 23.1 325 31.2 300 287 275 263 25.0

Note: local results are colour coded as green for less than 35ugm'3, amber between 35,ugm'3 and 40 ugm'3 and red for greater the 40ugm'3 (the compliance threshold).

Numbers are rounded to the nearest integer, hence any values less than 40.5 ugm'3 are not counted as exceedances.
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Figure 8- PCM Links Local Model Results For 2015
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Figure 9- Sampled NO, Results along the PCM Links > 35 pugm-3 in 2015
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3.3.2

Results at Local Monitoring Locations

Modelled 2015 and 2021 NO, concentration results have been produced for the all the 2015
monitoringlocation used in model verification. The results are presented in Table 5 below

and show:

e Measured data for 2015 and 2018;
¢ Modelled data for 2015 and 2021 using the global model adjustment factor;

These results provide an indication of whether compliance is predicted at monitoring
locations in 2021. One monitoring location, 176 Castle Arcade, is predicated to exceed the
40 pg/m3 limit value in the 2021. This result correlates well with the PCM results reported

above, which reports non-compliance in the same locality.

Table 5 - Predicted NO2 Annual Mean Concentrations at Monitoring Site Locations in 2015 & 2021

Monitoring site name Site ID ‘ Measured

Ninian Park Road

‘ NO, annual mean (pg.m>)

Modelled

Mitre Place
City Road 44 27.1 26.8 20.4
Mackintosh Place 45 32.1 30.4 23.4
Penarth Road 49 29.4 21.6 17.1
Birchgrove Village 56 29.6 22.0 17.1
Westgate Street 58 | 48.3 41.7 30.3
Stephenson Court 81 35.3 36.5 25.3
104 Birchgrove Road 82 23.8 23.4 | 18.0
497 Cowbridge Road
West 85 224 19.5 | 15.2
19 Fairoak Road 86 34.9 24.5 19.0
Manor Way Junction 96 31.1 30.5 23.2
Newport Road
(premises) 97 30.5 294 | 214
e amiseg 8 54 | 229 | 182
Cardiff Road Llandaff 99 29.8 35.2 27.8
Cardiff AURN 101 20.3 24.9 18.4
Cardiff AURN 102 21.1 24.9 18.4
Cardiff AURN 103 20.7 24.9 18.4
30 Caerphilly Road 106 29.4 31.3 24.6
Lynx Hotel 107 30.7 29.0 | 21.6
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‘ NO, annual mean (pg.m?)

Monitoring site name Site ID Measured Modelled

‘ 2015 P ‘ 2021

98 Leckwith Road 111 21.3 19.6 15.3
17 Sloper Road 112 27.1 21.9 17.2
21 Llandaff Road 115 32.5 19.1 15.2
25 Cow\?\/r;ife Road 117 39.5 6.6 20.0
Havelock Street 119 27.7 32.2 22.3
287 Cowbridge Road
East 124 22.5 18.7 14.4
Westgate Street Flats 126 36.0 37.9 27.6
117 Tudor Street 128 29.6 21.4 16.1
Stephenson Court 2 129 31.5 34.4 23.9
Burgess Court 130 35.2 353 | 24.5
Dragon Court 131 39.5 35.6 24.7
St Mark's Avenue 133 31.9 358 | 28.1
Sandringham Hotel 134 32.1 26.5 18.8
Lower Cathedral Road 139 29.4 26.1 19.8
Clare Street 140 36.3 27.7 | 21.2
Fairoak Road 2 141 32.3 24.1 | 189
Windsor House 143 38.2 386 | 27.9
Marlborough House 144 37.2 38.2 | 26.6
Tudor Street Flats 145 29.9 355 | 243
Neville Street 146 26.6 255 | 19.8
211 Penarth Road 147 27.7 22.2 17.5
161 Clare Road 148 27.5 22.7 18.0
10 Corporation Road 149 33.6 20.9 16.5
James Street 152 27.6 26.3 22.0
Magic Roundabout 153 29.0 29.7 21.6
2a/4 Colum Road 156 25.9 24.2 18.5
47 Birchgrove Road 157 27.2 26.7 20.8
64/66 Cathays Terrace 158 25.5 23.2 18.0
High Street Zizzi 160 27.0 28.2 20.6
52 Bridge Road 161 32.3 243 | 18.9
58 Cardiff Road 162 24.5 22.7 18.0
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3.3.3

‘ NO, annual mean (pg.m?)

Monitoring site name Site ID Measured Modelled

‘ 2015 2015 ‘ 2021

118 Cardiff Road 163 23.2 24.9 19.4
725 Newport Road 164 20.3 20.9 | 16.6
6 Heol Tyrrell 165 15.1 16.7 | 13.2
163 Lansdowne Road 166 32.1 21.3 16.9
359 Lansdowne Road 167 28.3 22.0 17.0
570 Cowbridge Road 168 24.3 24.3 18.7
East
11 Pengam Green 170 23.0 17.6
23 Tweedsmuir Road 171 22.2 17.9
Ocean Way 1 172 28.6 18.9
Ocean Way 2 173 29.5 | 19.6
76 North Road 174 28.7 32.8 23.9
Castle Arcade 176
Angel Hotel 177
Park Street/Westgate
Street 178

Modelling Uncertainty

The city-wide model used to predict NO, concentrations is a large and complex model
comprising many thousands of road links, a large amount of input data and a number of
modelling assumptions. Both the transport and air quality modelling teams have followed
all the appropriate guidance to produce as robust a model as possible. However, it needs to
be recognised thereisalwaysinherentuncertainly in such modelsand this needs to be taken
in consideration when interpreting the results.

Both the transport and air quality models have been validated. In terms of the air quality
model a direct assessment of uncertainty is carried out for the baseline modelyear (2015) as
part of the validation process against monitored air quality data. In this process model
performance and uncertainty is assessed using the Root Mean Square Error (RMSE) for the
observed vs. predicted NO, annual mean concentrations, as detailed in Technical Guidance
LAQM.TG (16). Inthis case the RMSE was calculated at 5.1 ug.m-3. This can then be used as
a measure of error on forecast results for future years. This error metric has been used
when considering the results by considering locations over 35 pg.m™ as being at risk of
exceedance. More details on this validation exercise can be found in Appendix A.

However, when assessing futureyears there will also be uncertainty related to the forecast
assumptions we have made in modelling future years. The key assumptions relate to:

Page | 33



e The forecast of traffic activity in the traffic model which is related to local
development factors and national growth factors;

e Forecasting the local fleet composition from the ANPR data to future years, this has
been done using national trends.

One particular area of forecasting that bears further exploration is the use of the split
transport model in 2021 with compliant and non-compliant vehicles. This splitis not used
for the 2015 trafficmodelling. As such we are not strictly comparing like with like going from
2015 to 2021. However, goingforward an assessment of additional scenarios taking account
of expected policy options will be carried out, and for this we will need to use the split
matrix transport model. It will therefore be more robust to compare these option results
with the baseline 2021 results using the split model as well. Splitting the transport model in
this way can influence both the traffic flows and speeds and the fleet composition on
individuallinks when comparing with an un-split model. To assessthe impact of this we plan
to do a sensitivity test by running the un-split 2021 transport model results through the air
guality model and comparing this with the current 2015 and 2021 results.

Anotherareaof uncertainlyisthe emissions data used in the modelling. We have used the
latest COPERT emission factors available in line with guidance, however, we are aware that
these do not always reflect ‘real world’ vehicle performance accurately. For example,
remote sensing work carried out by Ricardo has shown that LGV emissions, particularly for
Euro 5 vehicles, can be significantly higherthan the standard emission factors. There is also
significant variation within a Euro class. This uncertainty also relates to the primary NO,
fraction (fNO,) which can have implications for the NOx to NO, conversion process used in
the modelling as it can be quite sensitive to fNO,. Again, we have followed the current
guidance onthisand useda link-specificfNO, derived from modelled primary NO, and NOx
concentrations at each location.

Lastly, the PCM results have been extracted using the 4m buffer as described above, as per
guidance. However, in defining relevant receptors along the 4m buffer we also have to
account for several other key criteria:

e The receptor location should be representative of 100m length of road;
e Itshould not be closer than 25m to a major road junction;
e There must be publicaccess —such as a footpath or building.

The sampling is done automatically in a GIS system and the above exceptions removed
manually. However, there is some subjectivity around these exceptions such as what
constitutes a major junction and how publicly accessible are certain locations. The final
results allocated to any given PCM link can be quite sensitive to the final selection of
receptors. However, we have taken all endeavoursto ensure the final set of receptors used is
areasonable interpretation of the criteria given in the guidance.
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3.4 Source Apportionment
For 2015 and 2021 base years we have carried out source apportionment for a number of
locationsin Cardiff to provide anindication of the key sources contributing to pollution levels.
The locations selected for source apportionment are the PCM receptor showing continued
exceedance in 2021 on Castle Street, along with monitoring locations close to this location.
The locations for which source apportionment have been calculated are indicated in Figure 12.

Figure 12 Location of Source Apportionment Results
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3.4.1 2015 Baseline Source Apportionment
The source apportionment results (in terms of NOx concentrations) for 2015 are shown in
Table 6. These show that the main source of air pollutionis from road traffic, which accounts
for 80 - 84 %, while the remainder of the pollution is from background sources.
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Table 6 - NOx Concentrations in 2015 (ug/m3)

Site name PCM census Background

link pg/m’ %
PCM_17284 30665 21.7 19.1% 91.7 80.9% 113.4
DT176 30665 16.3 20.3% 63.7 79.7% 80.0
DT177 30665 16.9 15.8% 90.0 84.2% 106.9

The road contribution can be broken down furtherto show the contribution from each vehicle
type, as illustrated in Figure 13. Overall, diesel cars are the main contributor followed by buses
and HGVs. Taxis account for between 5 and 10 % of NOx emissions, while buses on account
for between 8 and 10 % of NOx.

Figure 13 - Source Apportionment of Total NOx (%) at each of the Locations along PCM link 30665

Source Apportionment Total NOx (%)
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The source apportionment for the three locations on 30665 is similar, therefore for the
remainderof the reportthe source apportionmentfor 17284 only will be presented. Figure 14
presents the results of 17284 in form of a pie chart to aid comparison between 2015 and the
future year results presented.
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Figure 14 - Breakdown of NOx Contributionin 2015
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3.4.2 2021 Baseline Source Apportionment
The 2021 source apportionment results for NOx are shown in Table 7. In 2021 the main
contribution to pollution in Cardiff is still anticipated to be road traffic (73 — 78 %).

Table 7 - NOx Concentrationsin 2021 (ug/m3)

Site name PCM census Background Roads

link pg/m’ % pg/m’ %
PCM_17284 30665 16.9 22.3% 58.8 77.7% 75.7
DT176 30665 16.3 27.3 43.0 72.7% 59.3
DT177 30665 17.0 22.8 57.5 77.2% 74.5

The breakdown of the projected 2021 road NOx conce ntrations by vehicle type is given in
Figure 15. In 2021 diesel cars still contribute the largest proportion of emissions to the total
road NOx emissions while the proportion of emissions from HGVs and buses has reduced.
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Figure 15 - Breakdown of NOx Contributionin 2021
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Assessment of Local Modelling Results

As a result of the localised detailed assessment the Council needs to develop a list of
measuresthat can be assessed againstthe Primary and Secondary objectives, (Critical Success
Factors), in order to assess whether the implementation of said measures will deliver firstly
against the Primary Objective of achieving compliance in the shortest possible time. The
following sections provide the overall assessment of a long list of measures and the
development of a shortlist of measures that will be fully modelled to assess their performance
againstthe Primary and Secondary Objectives. The results of these assessments will enable
the Council to develop a preferred option to achieve compliancein the shortest possible time
which will be fully assessed in the Final Plan to be published no later than the 30" June 2019.

Development and Assessment of Long List of Measures

Priorto receivingthe direction Cardiff Council started work on developing a Clean Air Strategy
(CAS) & Action Plan , as the Council had recognised the increase public health concerns
related to poor air quality. The Council’s Capital Ambition programme recognised Cardiff as
one of the UK’s fastest growing cities, and that it is crucial that this growth be well planned
and sustainable. A priority to achieve this was to address Cardiff’s transportation system to
tackle congestion and improve air quality in Cardiff. The purpose of the strategy was therefore
to be an overarching documenttoidentify, implement and deliver strategic measures with a
preliminary aim to improve air quality to protect and improve public health. The strategic
measures appointed by the CAS and Action Plan were identified to address the health impacts
of air pollutionin Cardiff would play acritical role in supporting other priorities such as active
travel, healthinequalities, integrated care, sustainability, growth and regeneration, localism
and community engagement. The measures detailed in the CAS and Action Plan were
assigned based on source apportionment exercises undertaken in accordance with Cardiff’s 4
Air Quality Management Areas, as well as the exceeding two stretches of road network
identified by Defra’s PCM modelling (A48 and A4232).
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Owing to the Direction to undertake a feasibility study to address exceedances of NO,, the
Council has not yet been able to finalise and publish its Clean Air Strategy. However it is felt
that the work undertaken in developing the strategic measures provides the feasibility study

its long list of measures. The strategic measures have been grouped as follows with each
measure having more detailed measures, which form the long list of measures;

e Enhance Local Planning Policy

e Enhance Cardiff’s Transportation System

¢ Increase the Uptake of Sustainable and Active Travel

¢ Implement a Renewable Fuels Strategy and Improve EV/ OEV Infrastructure
e Regulatory Interventions

e Public Information and Behaviour Change Initiatives

The long list of measures is detailed in the following sections.

3.6.1

3.6.2

Enhance Local Planning Policy
M1: Implementation and consideration of existing Local Development Plan (LDP) policies
(KP18 & EN13) duringany planningapplication process.

M2: Development of a Supplementary Planning Guidance (SPG) for Planning for Health and
Well-being.The SPGis supplementary to Policies KP14and C6 of the adopted LDP.

M3: Develop Supplementary Planning Guidance (SPG) to provide a specificguidance forair
qualityin accordance with new developments.

M4: Develop Supplementary Planning Guidance (SPG) “Managing Transport Impacts &
Parking Standards.

M5: Publish Green Infrastructure SPG

Enhance Cardiff’s Transportation System
M6: Freightand Delivery Management-Assess and improve where necessary strategic
routes forfreight timings of planned journeys forin and around City Centre.

M7: Establishment of afreight quality partnership to provide aforum for discussion with
HGV operators.

M8: Implement further speed restrictions and enhance those already established “20mph
Zones.

MO9: Cardiff Capital Region Metro*
M10: City Centre Westand Central Interchange and Eastside City Centre Schemes;

M11: Bus Network Programme- Strategic Bus Network to improve bus networks and
efficiency of the services viaincreased and improved bus lanes.

M12: Accelerated Parkand Ride programme in NW & NE Cardiff; NW delivery of P&Rin
North West of Cardiff —J33/ Llantrisant Road — 750 P&R at J33 and 250 P&R off Llantrisant
Rd & NE expansion of P & R on the A48.
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3.6.3

3.6.4

3.6.5

3.6.6

* Metro not considered further owingto the fact thisis a Transport for Wales Project.

Increase the Uptake of Sustainable and Active Travel

M13: Development of Cycling Superhighways infrastructure with Integrated Network Map
(INM). Minimum of Two cycle superhighways proposed.

M14: Implement Zero Emission Buses on Cardiff Network.

M15: Development of further School Travel Plans, by continued engagement with ‘Living
Streets’ charity who have developed a “WOW’ (Walk Once a Week) scheme, which is
currently undertaken in 7schools in Cardiff.

M16: Development of Car Clubsin Cardiff, to encourage car sharing schemes.

M17: Promotion and Communication of the benefits surrounding active travel.

Renewable Fuels Strategy and Improve EV/ OEV Infrastructure
M18: Roll out EV charging locations oridentify alternative fuel supplies.

M19: Ensure that procurement for Councils fleet considers alternative fuelled vehicles.

M20: Throughthe PublicService Board encourage procurement of alternative fuelled
vehicles.

Regulatory Interventions
M21: Improvement of Taxi Licensing Policy, to set minimum vehicle emissions standards.

M22: Implement and Enforce nonvehiclesidlingareas

M23: Review car parkingand car permitchargesand allow forreduced rates for EV/OLEV,
and increased rates for <Euro 6.

M24: Explore increasing the monitoring capabilities of the Council with investmentin more
real time monitoring.

M25: Implementation of a Charging Clean AirZone

PublicInformation and Behaviour Change Initiatives
M26: Increase air quality awareness campaigns in Cardiff, such as Car Free Day.

M27: Collaborative working with key stakeholders, such as Public Service Boards (PSBs) &
WG.

M28: Increase public’s capabilities to access air quality datavia the integration of asmart
cities approach.

M29: ImplementaGreen Infrastructure/ Living Wall Installation Programme

3.7 Development of a Shortlist of Measures

The development of the long list of measures within the CAS, as detailed above in Section 3.6,
isconsideredtoolarge a listto assesin detail and many of the measures would unlikely meet
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the primary objective of achieving compliance in the shortest possible time. Therefore a
working group consisting of officers from Transportation, Planning, Highways Shared
Regulatory Services, and Public Health Wales, along with appointed external consultants
undertook a qualitative assessment of the longlist of measures through a series of workshops
and meetings.

The approach of this qualitative assessment was intended to screen and test the measures
against the primary and secondary objectives of this study to ensure that measures could
address the problem identified.

This assessment considered each of the measures initially against the identified Primary
objective using a simple screening system of a pass or fail. This assessment was based on
professionaljudgement and an understanding of the success of similar measures elsewhere in
the UK and further afield. Only those measures that passed the Primary Objective were
assessed against the secondary objectives and taken forward as a shortlisted measure for
detailed air quality and transportation modelling to identify a preferred option. The summary
appraisal of the long list of options is presented in Table 8.
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Table 8 - Summary Appraisal of the Long List of Measures

Measure Description | Primary Secondary Objectives Judgement
Objective (Scores 1. Low, 2. Medium, 3. High 4. V. High)
Achieved
(Pass- - " - - - -
expected Will the Will the Will the measure contribute to well-being Do?s thc'e Value for Constraints (.)n
measure measure result option fitor | Money -Do | Implementation
year of deli in additional Will the measure | Positive Mitigate li he likel £
compliance) eliver an | in additiona ! ; v ' compliment | the likely of Measure
overall benefits or impact equally impact on financial other local | benefits of
reduction | other across multiple wider impact on policies. this option
in NO, environmental vehicle classes public low income exceed the
emissions | improvements. | and journey health. households costs
to air. types and reduce
inequalities
M1: Implementation | Fail n/a n/a n/a n/a n/a n/a n/a n/a
and consideration of
existingLocal
Development Plan
(LDP) policies (KP18 &
EN13) during any
planning application
process
M2: Development of | Fail n/a n/a n/a n/a n/a n/a n/a n/a Primary Objective
a Supplementary not met, measure
Planning Guidance should be
(SPG) for Planning for considered as part
Health and Well- ofa longerterm AQ
being . action plan.
M3: Develop Fail n/a n/a n/a n/a n/a n/a n/a n/a
Supplementary
Planning Guidance
(SPG) to provide a
specific guidance for
air quality in
accordance with new
developments.
M4: Develop Fail n/a n/a n/a n/a n/a n/a n/a n/a Primary Objective
Supplementary not met, measure

Planning Guidance
(SPG) “Managing

should be
considered as part

Page | 42




Measure Description | Primary Secondary Objectives Judgement
Objective (Scores 1. Low, 2. Medium, 3. High 4. V. High)
Achieved
(Pass- - - : - - -
expected Will the Will the Will the measure contribute to well-being Does the Value for Constraints on
measure measure result option fitor | Money -Do | Implementation
year of deliver an | in additional Willthe measure | Positive Mitigate compli he likel f
compliance) . h . ' . pliment | theli ely of Measure
overall benefits or impact equally impact on financial other local | benefits of
reduction | other across multiple wider impact on policies. this option
in NO, environmental vehicle classes public low income exceed the
emissions | improvements. | and journey health. households costs
to air. types and reduce
inequalities
Transport Impacts & ofalongerterm AQ
Parking Standards. action plan.
M5: Publish Green Fail n/a n/a n/a n/a n/a n/a n/a n/a
Infrastructure SPG
M6: Freightand Fail n/a n/a n/a n/a n/a n/a n/a n/a
Delivery
Management- Assess
and improve where
necessary strategic
routes for freight
timings of planned
journeys for in and
around City Centre.
M?7: Establishment of | Fail n/a n/a n/a n/a n/a n/a n/a n/a
a freight quality
partnership to
provide a forum for
discussion with HGV
operators
MB8: Implement Pass(2021) | 2 1 4 3 2 4-LTP 3 1 Potentially Feasible
further speed 20 MPH zones have
restrictions and also been
enhance already demonstratedas
established 20mph being effectiveat
Zones. reducing some air
pollution.
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Measure Description | Primary Secondary Objectives Judgement
Objective (Scores 1. Low, 2. Medium, 3. High 4. V. High)
Achieved
(Pass- - - : - - -
expected Will the Will the Will the measure contribute to well-being Does the Value for Constraints on
measure measure result option fitor | Money -Do | Implementation
year of deli in additional Will the measure | Positive Mitigate li he likel £
compliance) eliveran | ina _ltlona ) ; ' ' compliment | the li cely of Measure
overall benefits or impact equally impact on financial other local | benefits of
reduction | other across multiple wider impact on policies. this option
in NO, environmental vehicle classes public low income exceed the
emissions | improvements. | and journey health. households costs
to air. types and reduce
inequalities
M10: City Centre Pass(2021) | 4 2 2 2 3 4 —LTP, 1. 1. Potentially Feasible
West and Central Capitol targetedbus
Interchange and Ambition priority
Eastside City Centre measures could
Schemes; simultaneously
M11: Bus Pass 3 2 2 2 3 4.LTP 2 2. reduce
Programme- (2021) capacityforgeneral
Strategic Bus traffic
Network to improve and improve bus
bus networks and journey
efficiency of the times/reliability
services via increased transferring trips
and improved bus from
lanes. privatecars to
M12: Accelerated Pass(2021) | 3 2 2 2 2 4, LTP/LDP 2 2 buses.
delivery of P&R in
north west of Cardiff
and expansion of
P&R on A48 —
M13: Development Pass(2021) | 1. 1 4 3 3 3. LTP 2 2 Potentially Feasible
of Cycling a number of cycle
Superhighways schemes being

infrastructure with
Integrated Network
Map (INM) and
expansion of

developed through
other work
streams which
could be fast

Page | 44




Measure Description | Primary Secondary Objectives Judgement
Objective (Scores 1. Low, 2. Medium, 3. High 4. V. High)
Achieved
(Pass- - - - - - -
expected Will the Will the Will the measure contribute to well-being Does the Value for Constraints on
measure measure result option fitor | Money -Do | Implementation
year of deli in additional Will the measure | Positive Mitigate li he likel £
compliance) eliveran | ina _ltlona ) ; ' ' compliment | the li cely of Measure
overall benefits or impact equally impact on financial other local | benefits of
reduction | other across multiple wider impact on policies. this option
in NO, environmental vehicle classes public low income exceed the
emissions | improvements. | and journey health. households costs
to air. types and reduce
inequalities
Nextbike Scheme tracked to support
this project
M14: Implement Pass 4 1 1 3 2 3. LES 2 2 Potentially Feasible
Zero Emission Buses (2021) Significant impact
on Cardiff Network onidentified routes
and could lead to
increase in bus
patronage as
service
improvement
made.
M15: Development Fail n/a n/a n/a n/a n/a n/a n/a n/a
of further School
Travel Plans, by
continued
engagement with
‘Living Streets’ Primary Objective
M16: Development Fail n/a n/a n/a n/a n/a n/a n/a n/a not met, measure
of Car Clubs in should be
Cardiff, to encourage considered as part
car sharing schemes. ofalongerterm AQ
M17: Promotion and Fail n/a n/a n/a n/a n/a n/a n/a n/a action plan

Communication of
the benefits
surrounding active
travel.
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Measure Description | Primary Secondary Objectives Judgement
Objective (Scores 1. Low, 2. Medium, 3. High 4. V. High)
Achieved
(Pass- - - : - - -
expected Will the Will the Will the measure contribute to well-being Does the Value for Constraints on
measure measure result option fitor | Money -Do | Implementation
year of deliver an | in additional Willthe measure | Positive Mitigate compliment | the likel f M
compliance) . : ; : ; «ely ot Measure
overall benefits or impact equally impact on financial other local | benefits of
reduction | other across multiple wider impact on policies. this option
in NO, environmental vehicle classes public low income exceed the
emissions | improvements. | and journey health. households costs
to air. types and reduce
inequalities
M18: Improve and Pass(2021) | 2 1 2 2 4 1 1. 4 Possibly Feasible —
promote the uptake however significant
of low emission investmentand
vehicles by installation of
enhancing Cardiff’s infrastructure
EV infrastructure. wouldbe required.
Cannotguarantee
switchto EVs .
M19: Ensure that Fail n/a n/a n/a n/a n/a n/a n/a n/a Primary Objective
procurement for not met, measure
Councils fleet should be
considers alternative considered as part
fuelled vehicles. ofalongerterm AQ
M20: Through the Fail n/a n/a n/a n/a n/a n/a n/a n/a action plan.
Public Service Board
encourage
procurement of
alternative fuelled
vehicles in public
services
M21: Improvement Pass 3 1 1 2 2 2 4 3 Potentially Feasible
of Taxi Licensing (2021) as taxidrivers

Policy, to set
minimum vehicle
emissions standards.

eventuallyrequired
toupgradeto Euro
6 orto EVs.
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Measure Description | Primary Secondary Objectives Judgement
Objective (Scores 1. Low, 2. Medium, 3. High 4. V. High)
Achieved
(Pass- - - : - - -
expected Will the Will the Will the measure contribute to well-being Does the Value for Constraints on
measure measure result option fitor | Money -Do | Implementation
year of deli in additional Will the measure | Positive Mitigate li he likel £
compliance) eliveran | ina _ltlona ) ; ' ' compliment | the li cely of Measure
overall benefits or impact equally impact on financial other local | benefits of
reduction | other across multiple wider impact on policies. this option
in NO, environmental vehicle classes public low income exceed the
emissions | improvements. | and journey health. households costs
to air. types and reduce
inequalities
M22: Implement and | Fail n/a n/a n/a n/a n/a n/a n/a n/a Primary Objective
Enforce non idling not met, measure
areas should be
considered as part
ofa longerterm AQ
action plan
M23: Review car Pass 3 2 4 2 4 2 3 2 Potentially Feasible
parking and car (2021) could encourage car
permit charges and and
allow for reduced LGV drivers to
rates for EV/OLEV, upgrade to Euro 6
and increased rates orto EVs.
for <Euro 6.
M24: Increase the Fail n/a n/a n/a n/a n/a n/a n/a n/a Primary Objective
monitoring notmet, measure
capabilities of with should be
investment in more consideredas part
real time monitoring. ofa longerterm AQ
actionplan
M25: Pass(2021) | 4 1 1 2 3 1 3 2 Possibly Feasible-
Implementation of a Scale of compliance
Charging Clean Air will be dependent
Zone onsizeofCAZand
Class of Vehides to
be included.
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Measure Description | Primary Secondary Objectives Judgement
Objective (Scores 1. Low, 2. Medium, 3. High 4. V. High)
Achieved
(Pass- - - : - - -
expected Will the Will the Will the measure contribute to well-being Does the Value for Constraints on
measure measure result option fitor | Money -Do | Implementation
year of deliver an | in additional Willthe measure | Positive Mitigate compli he likel f
compliance) . h . ' . pliment | theli ely of Measure
overall benefits or impact equally impact on financial other local | benefits of
reduction | other across multiple wider impact on policies. this option
in NO, environmental vehicle classes public low income exceed the
emissions | improvements. | and journey health. households costs
to air. types and reduce
inequalities
M26: Increase air Fail n/a n/a n/a n/a n/a n/a n/a n/a Primary Objective
quality awareness not met, measure
campaigns in Cardiff, should be
M27: Collaborative Fail n/a n/a n/a n/a n/a n/a n/a n/a considered as part
working with key of a longerterm AQ
stakeholders, such as action plan.
Public Service Boards
(PSBs) & WG.
M28: Increase Fail n/a n/a n/a n/a n/a n/a n/a n/a
public’s access air
quality data via the
integration of a
smart cities
approach.
M29: Implement Fail n/a n/a n/a n/a n/a n/a n/a n/a Objective not met,

Green Infrastructure/
Living Wall
Installation
Programme

a study>'shows
ineffective for NO2.
Measureshould be
consideredas part
ofalongerterm AQ
actionplan

31 AIR QUALITY EXPERT GROUP Impacts Of Vegetation On Urban Air Pollution
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The above qualitative assessment has enabled a shortlist of measures to be developed.
Howeverthe working group felt thatin orderfor the study to provide arobust assessment of
the impacts of these measures that they should be modelled as a package of measures
rather than individual measures. Therefore the initial shortlist of measures has been
grouped into two packages as follows:

Clean AirStrategy & Action Plan (CASAP) 1— measures where afunding application has been
made but the funding has not yet been confirmed/ or the measures can be implemented
with minimal cost to authority.

CASAP 2 — measures which the Council may introduce but where no funding is in place or an
application has yet to be made for funding.

The packages are detailed below:

CASAP 1

e Zero/lower emission buses — ULEB application submitted for 36 Electric Buses —
would result in cascade effect of E6 busses replacing E3s; M14

e Active travel package —expansion of 20mph limit areas (beyond what is the
baseline) and expansion of Nextbike Scheme, reduction of speed limit on A4232;
M13 and M8

e Cycling programme up to end of 2020 - application for funding of segregated cycle
networks to be installed in Cardiff; M13

e Taxi licensing - from 31/1/2019, all new hackney and PHV licenses to be Euro 6
(both petrol and diesel) M21
CASAP 2

e City Centre West Transport Improvement Scheme - Adjustment to road network
and vehicle access; Part of East side city centre scheme (Station Terrace) —
Adjustment to road network and access in Eastern central area of City; M10/M11

e A48 package - M11

o Accelerateddelivery of P&Rin north west of Cardiff and expansion of P&R on A48—;
M12

e Installation of EV charging infrastructure - EV infrastructure programme to support
uptake of Low Emission Vehicles (LEVs); M18

e Parkingchargesand controls - Emission related parking charges for Council managed
on street parking —circa 3K spaces M23.

The assessment of the above packages in terms of achieving compliance in the shortest
possible time will be benchmarked against a CAZ, as required by the Direction and thus this
optionisalsotakenforward and has been appraisedinSection 3.8. However it should be the
noted that the previous assessments undertaken by Defra which demonstrate that a CAZ
brings compliance by 2020, is based on the initial PCMmodelling results. As discussed earlier
the results of the local modelling have produced different results, and thus the impact of a
CAZin achieving compliance in a shorter time will need further assessment and review.
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3.8 Appraisal of WelTAG Impact Areas
A qualitative appraisal, using professional judgment and local understanding has been
undertakeninorderto assessthe expected impact each of the short listed measure will likely
have in terms of its Environmental, Social and Cultural and Economic Impacts

The following section provides a further appraisal of the shortlist of measures to examine in
greater detail the measures for tackling the problem under consideration. The short list of
measures has been appraised against the key three WelTAG areas.

e Economy
e Environment
e Social and Cultural

The measures that have been appraised against the WelTAG Aspect of Well-being are
outlinedinTable 9. As detailed modelling of the measuresis undertaken it willbe necessary
to re-evaluatethe assessment and quantify the effectives of the measures as data becomes
available.

Table 9—- WelTAG Well-being Aspects

Environment

Social and Cultural Economy

AirQuality Physical Activity Journey time changes and
journey time reliability
Noise Journey Quality Capital Costs
Landscape Accidents Land
Townscape Access to employment and
services

HistoricEnvironment

Biodiversity

Water Environment

3.8.1

Environmental Appraisal

In accordance with Section 3.3 air quality modelling has been undertaken to establish a
detailed understanding for NO, concentrations for the baseline years of 2015 and 2021. The
2021 projections enablean understanding forado minimum scenario whereby no additional
measures are implemented. Atthisstage of the assessmentithasnotbeen possible to fully
model the shortlist of measures to enable a quantitative assessment of their environmental
impactin terms of reducing NO, concentrations. However based on professional judgement
and local understandingafurther qualitative assessment has been completed to assess the
likely improvements to air quality of the shortlisted measures.

Further qualitative appraisals have also been undertaken to assess the other environmental
impacts areas namely:

e Noise

e landscape

e Townscape;

e Historic Environment;
Biodiversity;

e Water Environment
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3.8.2

3.8.2.1

SOCIAL AND CULTURAL APPRAISAL

Physical Activity
A qualitative appraisal has been undertaken in order to assess the amount of walking,
cycling and other physical exercise that is undertaken as a result of the measure.

3.8.2.2 Journey Times

A qualitativeappraisal has been undertakenin orderto assess the extent of impact of each
of the measures on journey quality, taking into consideration the following aspects:

Traveller care: aspectssuch as cleanliness, level of facilities, information and the general
transport environment;

Travellers’ views: the view and pleasantness of the external surroundings throughout the
duration of the journeys; and

Traveller stress: frustration, fear of accidents and route uncertainty.

3.8.3 Accidents

3.8.3.1

3.8.4

A qualitative appraisal has been undertaken in order to assess the extent of potential
anticipated change which occurs inthe number and severity of injuries as a result of the measure.

Access to Employmentand Services

A qualitativeappraisal has been undertaken in order to assess how many jobs people can
reach, the respective journey times, and the impact on journeys to key services such as
health facilities and schools which occurs as a result of the measure.

Whilstthe WelTAG 2017 guidance outlines access to employment and access to services as
two separate appraisal areas, both areas have been combined within this assessment, as
the appraisals will be proportionate to one another, with little to no difference in appraisal
outcomes between the two considered likely to take place.

Economic Appraisal

3.8.4.1 Journey Timeand Journey Time Reliability Changes

3.8.4.2

A qualitative appraisal has been undertaken in order to assess changes in journey times
across all affected modes both forusers and non-users of the measure. The appraisal also
takes into account changes in the variation in journey times between times of day and
betweenjourneys made atthe same time each dayi.e. morningand evening peak periods.

Whilst the WelTAG 2017 guidance outlines journey time and journey time reliability
changes as two separate appraisal areas, both areas have been combined within this
assessment, as the appraisals are proportionate to one another, with littleto no difference
in appraisal outcomes between the two considered likely to take place.

Capital Costs
The measures have been assigned within the following cost bands:

e Low —up to £500k
e Medium—£500k — £2m
e High—£2m+
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3.8.4.3

3.8.5

3.8.6

Cost banding has been used to denote the costs of each measure in order to differentiate
between more cost effective measures which could be implemented within a shorter
timeframe, and those which will require more funds and longer lead-in periods. The
bandingtakesintoaccountthe capital costs of each measure, and does not take account of
revenue costs.

Land

A qualitativeappraisal has been undertaken to assess the extent to which the measure will
potentially reduce the amount of agricultural land, and open up development sites.

Value for Money

The value formoney assessment categorises measures within banded ranges. Categorisation
has been determined based on the banding of capital costs and broad benefits which have
been weighted as far as possible in favour of the objective. Whilst all benefits have been
takenintoaccount, the final value for money score has taken into the impact on air quality
as the primary consideration. Value for money will be presented in line with anticipated
Benefit to Cost ratios as per the following:

e Poor:BCRof0-1
e FairBCRof1-2
e Good: BCR of 2+

Summary Appraisal Tables
Individual Summary Appraisal Tables for each of the shortlisted measures are presented
below. Table 10 provides an overall summary of these assessments.
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CASAP 1 Options

Name of Measure : | M8: Implement further speed restrictions and enhance already established 20mph Zones.
Timescales 2018-2020
Feasibility Yes — Cardiff Council can implement the Further 20 MPH zones.
Objective Summary of Key Impacts Assessment
Qualitative
Air Quality The main purpose is to create safer environments to Slightly Beneficial +1
enhance and encourage further uptake of active travel
measures. 20 MPH zones have also been
demonstrated as being effective at reducingsome
levels of air pollution.
Noise Research has shown a positiveimpactthat 20 mph Moderately
zones can have on noise pollution. Beneficial +2
Landscape The expansion of 20 mph zone will nothave a negative | Slightly Beneficial +1
directimpact on designated landscapes in Cardiff. The
zones could be combined with street furniture
. and planting, which could have a beneficial
Environment .
impact on landscape.
Historic Env The scheme will nothave any impacton the historic Neutral 0
environment of Cardiff.
Biodiversity The scheme will notnegatively impacton biodiversity | Neutral O
nor will itimpactany protected sites.
Water Itis unlikelythatthe measure will impactthe River Neutral 0
Environment Taff, River Ely or Rhymney River or the Severn Estuary
and thus there will be no negative impactto the water
environment.
Townscapes No impactupon townscape features is anticipated to Neutral 0

occur as a resultof the scheme.

Journey Time
Changes

Journey Times have the potential to slightlyincreasein
the 20 mph zones.

Slightly Adverse -1

Economy Capital Costs Medium £500K-£2M, as littleinfrastructurechanges Medium £500K-£2M
would be proposed
Land No loss of landis anticipated from this measure. Neutral 0
Journey Quality | Limitingthe maximum permitted speed is not Neutral 0
envisaged to have a significantimpacton the journey
quality and, therefore, is considered to be neutral.
Physical Activity | The main purpose of 20mph zones is to improve the Moderately
safety of pedestrians and cyclists in order to promote Beneficial +2
the increaseinactivetravel.
Social and Accidents The main purpose of 20mph zones is to improve the Significantly
Cultural safety of pedestrians and cyclists and reducethe risk Beneficial +3
of accidents.
Access It is not anticipated thatthe introduction of this Slightly Beneficial +1
measure will havean impact on access toservices,
employment, or healthcare within Cardiff. There could
be increased access for some members of society by
encouragingwalkingand cycling.
Value for Value for Itis anticipated that the Benefit to Cost ratio for this Good- Expected BCR
Money Money option would be within the range of + 2. >+2
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Name of Measure : | M13: Development of Cycling Superhighways infrastructure and Expansion of Next bike
Scheme
Timescales 2018-2020
Feasibility Yes — Cardiff Council can implement the Cycling Network.
1
Objective Summary of Key Impacts Assessment
Qualitative
Air Quality It would be anticipated that the introduction of the Slightly Beneficial +1
two segregated cycle highways could lead to a modal
shiftand thus reduce emissions. However as this
programme is a limited area of overall proposed
network its initial benefits in reducing NO, will be
restricted
Noise This measure may see the reduction of vehicles on the | Slightly Beneficial +1
road, and thus lead to a decreasein road traffic noise..
Landscape The introduction of this measure will haveno impact Neutral 0
on landscapeas itwillreplaced existingroad
Environment infrastructure.
Historic Env The scheme will nothave any impacton the historic Neutral 0
environment of Cardiff.
Biodiversity The scheme will notnegatively impacton biodiversity | Neutral 0
nor will itimpactany protected sites.
Water Itis unlikelythatthe measure will impactthe River Neutral 0
Environment Taff, River Ely or Rhymney River or the Severn Estuary
and thus there will benno negative impactto the water
environment.
Townscapes No impactupon townscape features is anticipated to Neutral O
occur as a resultof the scheme.
Journey Time Itis possiblethatcyclejourneys times will bedecrease | Moderately

Changes

through the segregated network and prioritysignals,
and will increasethe attractiveness for cyclingin
Cardiff.

Beneficial +2

Economy Capital Costs High >£2M- the development of the segregated High>-£2M
network and full expansion of Next bike, will require
significantfunding. However, Active Travel Fund is
availableand applications made.
Land No loss of land is anticipated from this measure. Neutral 0
Journey Quality | The creationsegregated cycle network will make Significantly
cyclinga more attractivemode of transport. Beneficial +3
Physical Activity | The increasein cycling/attractivetravel will havea Significantly
directincreasein physical activity of the citizens and Beneficial +3
visitors to Cardiff.
Social and Accidents The measure will segregate cyclistfromother road Significantly
Cultural users which overall should reduceroad traffic Beneficial +3
accidents involving cyclists.
Access Itis not anticipated thatthe introduction of this Slightly Beneficial +1
measure will havean impact on access toservices,
employment, or healthcare within Cardiff. There could
be increased access for some members of society.
Value for Value for Itis anticipated that the Benefit to Cost ratio for this Fair - Expected BCR
Money Money option would be withinthe range of 1 to 2. between 1 and 2
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Name of Measure :

M14: Implement Zero Emission Buses on Cardiff Network

ULEB Bidis successful

Timescales 2019-2021
Feasibility Yes. Dependent on Success of ULEB Fund Bid made to the DfT
Objective Summary of Key Impacts Assessment
Qualitative

Air Quality Inaccordancewith the proposals madeto the DfT for Significantly
the grant fundingto supportthe uptake of 36 fully Beneficial +3.
electric bus vehicles, the envisaged designated routes,
as well as the cascade programme managed by Cardiff
bus would anticipate positiveimprovements to air
quality levels, especially on major routes in the City
Centre. These anticipated improvements to air quality
levels may be further enhanced by combiningthe
proposed scheme with other city centre measures.

Noise The introduction of 36 electric buses will lead to an Moderately
overall reductionin noisefrom the Cardiff Bus fleet, Beneficial +2
especiallyintargeted residential street and thus

. potential lead to a slightdecreasein noiselevels.

Environment Landscape The introduction of fully electric buses would haveno | Neutral O
impacton landscaped as they would utiliseexisting
roadinfrastructure

Historic Env | The scheme will nothave any impacton the historic Neutral 0
environment of Cardiff

Biodiversity | The scheme will notnegatively impacton biodiversity | Neutral 0
nor will itimpactany protected sites.

Water Itis unlikelythatthe measure will impactthe River Neutral 0

Environment | Taff, River Ely or Rhymney River or the Severn Estuary
and thus there will beno negative impactto the water
environment.

Townscapes | The scheme is not expected to impactupon Neutral 0
townscape features.

Journey Itis not anticipated thatjourney time improvements Neutral 0

Time will be made as a resultof this measure.

Changes

Economy - - - - -

Capital Costs | High >£2M. However ULEB Grant funding applied for. High >£2M

Land There is no anticipated loss of land expected with the Neutral 0
proposal.

Journey The measure will introducestate of the art buses, Slightly Beneficial

Quality with improved facilities. +1

Physical May encourage increasein useof Publictransportand | Slightly Beneficial

Activity thus increasein physical activityin walkingtoand +1

Social and Cultural from bus stop/ stations

Accidents There is no evidence to suggest the proposal will Neutral 0
resultinanincreaseinaccidents.

Access This measure is not expected to impacton access to Neutral 0
services, employment, or healthcarein Cardiff.

Value for Money Value for Itis anticipated that the Benefit to Cost ratio for this Fair - Expected BCR

Money option would be withinthe range of 1to 2 Fairif between 1 and?2
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Name of

M21: Revision toTaxi Licensing Policy to include emissions standards

Measure :
Timescales 2019
Feasibility Yes — Cardiff Council can implement a revised licensing.
Objective Summary of Key Impacts Assessment
Qualitative
Air Quality The majority of PHV and HC in Cardiffarediesel Moderate Beneficial
vehicles,and only small percentage are currently Euro 6 | +2
compliant. By introducingthis policy thereis a potential
for more than 250 vehicles to be replaced per year.
Noise This measure may see the introduction of quieter Moderate Beneficial
vehicles, if older vehicles arereplaced. +2
Landscape The introduction of this measure will haveno impacton | Neutral 0
landscapeas itwillutiliseexistingroadinfrastructure.
. Historic Env The scheme will nothave any impacton the historic Neutral 0
Environment . .
environment of Cardiff.
Biodiversity The scheme will not negatively impacton biodiversity Neutral 0
nor will itimpactany protected sites.
Water Itis unlikely thatthe measure will impactthe River Taff, | Neutral 0
Environment River Ely or Rhymney River or the Severn Estuaryand
thus there will be no negative impactto the water
environment.
Townscapes No impactupon townscape features is anticipated to Neutral 0
occur as a resultof the scheme.
Journey Time | Itis notanticipated thatthe measure will impacton Neutral 0
Changes journey times
Economy Capital Costs | Low > there is no directcapital costto the authorityin Low <£500k
implementing this measure.
Land No loss of land is anticipated from this measure. Neutral 0
Journey Improvingthe age of the taxi fleet in Cardiff by Moderately Beneficial
Quality introducing minimum emission standards willhavea +2
positive effect on the quality of the journey provided.
Physical The requirement for minimum taxi emission standards Neutral 0
Social and Activity would not affect the rate of physical activity in Cardiff.
Zlc:latuf:I Accidents The measure will unlikelylead toa decreasein Neutral 0
accidents, although newer vehicles would inherently
providesome additional safety assurances compared to
some of the very oldest vehicles in the fleet.
Access This measure is not expected to impacton access to Neutral 0
services, employment, or healthcarein Cardiff.
Value for Value for Itis anticipated that the Benefit to Cost ratio for this Good Expected to be -
Money Money option would be >2 and thus Good as there are no >2

directcapital costs fromto the Council,unless an
incentive scheme is introduced. However there will be
costs to the taxi industry to replacevehicles.
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CASAP 2 Options

Name of M10: City Centre West and Central Interchange and Eastside City Centre Schemes;
Measure :
Timescales 2019-2021
Feasibility Yes. Dependent on Success of Cardiff Council’s Transport Team WelTAG Stage 1 & 2 Proposals
to WG
Objective Summary of Key Impacts Assessment
Qualitative

Air Quality Inaccordancewith the Council’s Wel TAG Stage 2 Moderate
proposals to WG, supporting Air Quality Assessment Beneficial +2
(AQA) has projected an overall beneficialimpacttoair
quality levels with marked improvements for NO,
concentrations atsensitivereceptor locationsinand
around the City Centre AQMA. The AQA focuses upon the
City Centre, therefore further analysisis requiredto
encapsulatethe additional non-compliantroad links
identified by the 2021 baseline projections cited by the
modellinginaccordancewith the given Direction.

Noise There are a number of sensitivereceptor dwellings Slightly Beneficial
located in the vicinity of the proposed scheme. The +1
proposed scheme may generate a slightdecreaseto the

Environment levels of noiseinandaround Cardiff City Centre.

Landscape The introduction of the Central Interchange Scheme Neutral O
would have no impacton landscape as will utilise existing
roadinfrastructure.

Historic Env The scheme will nothave any impacton the historic Neutral 0
environment of Cardiff.

Biodiversity The scheme will not negatively impacton biodiversity nor | Neutral O
will itimpactany protected sites.

Water Itis unlikely thatthe measure will impactthe River Taff, Neutral 0

Environment River Ely or Rhymney River or the Severn Estuary and thus
there will be no negative impact to the water
environment.

Townscapes The scheme is expected to providea visual enhancement Moderately

to the area, in particularfor townscapeand public realm.

Beneficial +2

Journey Time
Changes

Itis anticipated that the scheme will leadtoslight
improvements injourney times for buses and pedestrians.

Slightly Beneficial
+1

Economy " ital Costs | High >E2M High >E2M
Land No loss of land is anticipated from this measure. Neutral 0
Journey Itis expected thatjourney time reliability would havelittle | Neutral O
Quality or no variation dueto restriction of traffic.
Physical The proposed scheme would provide pedestrian Slightly Beneficial
Activity improvements. Also cyclists could sharethe spaceor be +1
Social and segregated.
Cultural Accidents The scheme is anticipated to reduce collisions between Slightly Beneficial
cyclistsand pedestrians. +1
Access The full impactof this measure interms of access to Neutral 0
services, employment and businesses can only be
understood following detailed design.
Value for Value for Itis anticipated that the Benefit to Cost ratio for this Poor - Expected
Money Money option would be withinthe range of 0-1 owing to the high | BCR

capital costs.

between 0and1
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Name of
Measure :

M11: Bus Network Programme- Strategic Bus Network toimprove bus networks and
efficiency of the services via increased and improved bus lanes

Timescales

2019

Feasibility

Yes. Road network is managed by the Council Highways Operations.

Objective

Summary of Key Impacts

Assessment

Qualitative

Environment

Air Quality

The proposed scheme does have the potential to influence a
modal shiftand therefore generate positiveimprovements to
air quality levels, especiallyin known areas of poor air quality,
such as the Cardiff City Centre AQMA. The scheme will have
the potential to provideimprovements alongroad links which
have predicted exceedences. These anticipated
improvements to air quality levels may be further enhanced
by combiningthe proposed scheme with other bus
orientated measures.

Moderately
Beneficial +2

Noise

Sensitivereceptor dwellings locatedin the vicinity of road
links impacted via the proposals may expect a slightdecrease
innoiselevels due to fewer private vehicles on the network.

Slightly
Beneficial +1

Landscape The introduction of proposed schemes would have no impact | Neutral 0
on landscapeas will utilise existing road infrastructure

HistoricEnv | The scheme will nothave any impacton the historic Neutral O
environment of Cardiff.

Biodiversity | The scheme will notnegatively impacton biodiversity nor will | Neutral 0
itimpactany protected sites.

Water Itis unlikely thatthe measure will impactthe River Taff, River | Neutral 0

Environment | Ely or Rhymney River or the Severn Estuaryand thus there
will be no negative impactto the water environment.

Townscapes | The proposal would not causeany negative impactupon Neutral 0
townscape features.

Journey Itis anticipated that bus priority measures will allow for Slightly

Time improved travel time for those utilising the bus service. Beneficial +1

Economy Changes

Capital Costs | High >£2M High >£2M

Land No loss of land is anticipated from this measure. Neutral O

Journey The measure will introduceimprovements to journey quality, | Moderately

Quality especially with bus prioritisation in City Centre areas. Beneficial +2

Physical The proposal may encourage increasein use of Public Slightly

) Activity transportand thus increasein physical activity in walking to Beneficial +1
Social and . . . .
Cultural and from bus stop/ stations;especiallyin the City Centre.

Accidents No evidence to suggest the measures will resultinan Neutral O
increaseinaccidents.

Access The proposal is notexpected to impacton access toservices, | Neutral O
employment, or healthcarein Cardiff.

Value for Value for Itis anticipated that the Benefit to Cost ratio for this option Poor - Expected
Money Money would be withinthe range of 0 to 1. BCR

Between 0 and
1.
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Name of M12: Accelerate Park and Ride programme in NW & NE of Cardiff. NW; Implement new Park
Measure : and Ride facilities at Junction 33 (750 Spaces) and Llantrisant Road (250 Spaces). NE; expansion
of P & Ron the A48.
Timescales 2019
Feasibility Yes. Road network is managed by the Council Highways Operations.
Objective Summary of Key Impacts Assessment
Qualitative

Air Quality The proposed schemes do have the potential to influencea Moderate
modal shifttowards buses and therefore generate positive Beneficial +2
improvements to air quality levels, especiallyin known areas of
poor air quality, such as the Llandaff AQMA. The scheme will
have the ability to provideimprovements alongthe City Centre
road links which have predicted exceedences. These
anticipated improvements to air quality levels may be further
enhanced by combiningthe proposed scheme with other city
centre measures.

Noise Sensitivereceptor dwellings located in the vicinity of road links | Slightly
impacted via the proposals may expect a slightdecreasein Beneficial +1
noiselevels due to fewer private vehicles on the network.

Landscape The proposals do havethe potential to impact upon Landscape | Slightly Adverse

Environment inthe area. However the impactwill be effectively managed -1
and controlled via the implementation of planning conditions
controlled by Cardiff’s Planning Department.

Historic Env | The scheme will nothave any impacton the historic Neutral O
environment of Cardiff.

Biodiversity | The proposals do havethe potential to impactupon Slightly Adverse
biodiversityinthe area. However the impactwill be effectively | -1
managed and controlled via the implementation of planning
conditions controlled by Cardiff’s Planning Department.

Water Itis unlikely thatthe measure will impactthe River Taff, River Neutral 0

Environment | Ely or Rhymney River or the Severn Estuaryand thus there will
be no negative impactto the water environment.

Townscapes | The proposal would not causeany negative impactupon Neutral 0
townscape features.

Journey Itis not anticipated thatjourney time improvements will be Neutral O

Time made as a resultof this measure.

Economy Changes

Capital Costs | High >£E2M High >£2M

Land No loss of land is anticipated from this measure. Neutral O

Journey The measure will introduceimproved facilities. Slightly

Quality Beneficial +1

Physical The proposal mayencourage increasein useof Publictransport | Slightly

Social and Activity andthus increasein physicalactivity in walking toand from bus | Beneficial +1
Cultural stop/ stations; especially in the City Centre.

Accidents No evidence to suggest the measures will resultinanincrease Neutral O
inaccidents.

Access The proposal is notexpected to impacton access to services, Neutral O
employment, or healthcarein Cardiff.

Value for Value for Itis anticipated that the Benefit to Cost ratio for this option Poor - Expected
Money Money would be withinthe range of Oto 1. BCR

Between 0 and
1.
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Name of M18: Improve and promote the uptake of low emission vehicles by enhancing Cardiff’'s EV
Measure : infrastructure and identify opportunities to promote awareness.
Timescales TBC
Feasibility Yes. The Council takes ownership of highway management, however financial funding is not
confirmed.
Objective Summary of Key Impacts Assessment
Qualitative
Air Quality Initial feasibility studies undertaken shows that increased Slightly Beneficial
uptake in Low Carbon Vehicles (LCVs) does lead to +1
improvements inairqualitylevels, especiallyinurbanareas.
The Council should promote the uptake of Low Emission
Vehicles (LEV) by assessingits own vehiclefleet. However,
based upon the current fleet compositions and known source
apportionment assessments, due to the expected uptake rate
of licensed low emission vehicles, the impactto air quality
levels will beinsignificantinthe shortterm.
Noise The introduction and promotion of EV infrastructureand Slightly Beneficial
anticipatedincreasein licensed lowemission vehicles will +1
lead to reductions in noise, especiallyin the outlined case
Environment study areas discussed in the feasibility study.
Landscape The introduction and promotion of EV infrastructure would Neutral O
have no impacton landscapeas schemes would utilise
existingroadinfrastructure
HistoricEnv | The proposal will nothave anyimpact on the historic Neutral O
environment of Cardiff
Biodiversity | The scheme will notnegatively impacton biodiversity nor will | Neutral 0
itimpactany protected sites.
Water Itis unlikelythatthe measure will impactthe River Taff, River | Neutral 0
Environment | Ely or Rhymney River or the Severn Estuaryand thus there
will be no negative impactto the water environment.
Townscapes | The scheme is not expected to impactupon townscape Neutral O
features.
Journey Itis not anticipated thatjourney time improvements will be Neutral 0
Time made as a resultof this measure.
Changes
Economy - - -
Capital Costs | Medium>£500k- £2M Medium>£500k-
£2M
Land No loss of land is anticipated from this measure. Neutral O
Journey The measure will allow persons to have the abilityand Slightly Beneficial
Quality confidence to utilisetheir lowemission vehicles, therefore +1
diminishing the “range anxiety” theory.
Physical No evidence to suggest thata rapid uptakein EVs would lead | Neutral O
Social and Activity to anincreaseinactivetravel of walkingor cycling.
Cultural Accidents Due to lack of noisewhilsttravellingatlowspeeds, hybrid/ Slightly Adverse -
EV cangiveriseto increaseinaccidents with pedestriansand | 1
cyclist. (New Laws in 2019 will require new models to be
fitted with noiseemitters whilsttravellingatlow speeds)
Access The proposal is notexpected to impacton access toservices, | Neutral O
employment, or healthcarein Cardiff.
Value for Value for Itis anticipated that the Benefit to Cost ratio for this option Poor - Expected
Money Money would be withinthe rangeof Oto 1 BCR

between 0and1
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Name of Measure : | M23: Review car parking and car permit charges.
Timescales 2019
Feasibility Yes. the Council currently enforces on-street and off-street parking management
Objective Summary of Key Impacts Assessment
Qualitative
Air Quality The Council has the power to influenceits Car Parkingpolicy by | Slightly
amending hierarchy and other parameters considered. By Beneficial
decidingthat low emissionvehicles (LEV)areprioritisedin the +1
hierarchy of parking management itis anticipated thatthe
uptake of low emission vehicles and use of sustainable modes
of transportwill increaseand lead to improvements inair
quality levels.The income stream generated by amended
parkingcharges will beringfenced inthe transportsector
whichis anticipated to be used improvingother sustainable
forms of transportandtransportschemes. However due to low
percentage of LEV currently licensed in Cardiffimprovements
to air qualityinthe shortterm will beinsignificant.
Noise By endorsingthe use of LEVs, includingelectric vehicles there Slightly
Environment will bea positiveimpactto noiselevels, especiallyin urban Beneficial
residential areas towards the City Centre. +1
Landscape The introduction of amended parkingcharges and parking Neutral O
arrangements would have no impacton landscapeas schemes
would utiliseexistingroad infrastructure
Historic Env | The proposal will nothave anyimpact on the historic Neutral O
environment of Cardiff
Biodiversity | The scheme will notnegatively impacton biodiversity nor will it | Neutral O
impactany protected sites.
Water Itis unlikely thatthe measure will impactthe River Taff, River Neutral 0
Environment | Ely or Rhymney River or the Severn Estuaryand thus there will
be no negative impactto the water environment.
Townscapes | The scheme is not expected to impactupon townscape Neutral O
features.
Journey Itis not anticipated thatjourney time improvements will be Neutral 0
Time made as a resultof this measure.
Economy Changes
Capital Costs | Low <£500k Low <£500k
Land No loss of land is anticipated from this measure. Neutral O
Journey Itis anticipated that traffic congestion will bereduced and Slightly
Quality through income streams generated further enhancements to Beneficial
transportschemes will be made, therefore positivelyimpacting | +1
journey time and quality.
Physical By increasingthe uptake of LEVs and use of sustainabletravel Slightly
Social and Activity alternatives, this maylead to anincreasein persons walking/ Beneficial
Cultural cyclingdueto animproved healthier environment. +1
Accidents No evidence to suggest the measures will resultinanincrease Neutral O
inaccidents.
Access This measure is anticipated to have a slight negative impact Slightly
upon services access and employment. It will notimpactupon Adverse -1
healthcareservices.
Value for Value for Itis anticipated that the Benefit to Cost ratio for this option Fair -
Money Money would be withinthe range of 1to 2 Expected
BCR 1-2
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Name of Measure :

M25: Implementation of a Charging Clean Air Zone

Timescales 2019-2020
Feasibility Yes. Road network is managed by the Council Highways Operations.
Objectiv Summary of Key Impacts Assessment
Qualitative
Air Quality The proposed scheme couldresultinsignificant Substantial
reductions in concentrations citywide. This Beneficial +3
measure combined with other measures has the
abilitytoreduce air quality levels toas lowas
reasonably practicable.
Noise Sensitivereceptor dwellings locatedin the vicinity | Moderately
of road links impacted via the proposals may Beneficial +2
expect a slightdecreasein noiselevels due to
fewer privatevehicles onthe network.
Landscape The introduction of the proposed Scheme is not Neutral O
. expected to impact on landscape as will utilise
Environment existingroadinfrastructure.
Historic Env | The scheme is unlikely to have anyimpact on the | Neutral O
historic environment of Cardiff.
Biodiversity | The scheme will notnegatively impacton Neutral O
biodiversity nor will itimpactany protected sites.
Water Itis unlikely thatthe measure will impactthe Neutral 0
Environment | River Taff, River Ely or Rhymney River or the
Severn Estuary and thus there will be no negative
impactto the water environment.
Townscapes | The scheme is not expected to impactupon Neutral 0
townscape features.
Journey There are envisaged journey time improvements Slightly Beneficial
Time by use of alternative modes of transportresulting | +1
Economy Changes inreduced congestion.
Capital Costs | High >£2M High >£2M
Land No loss of land is anticipated from this measure. Neutral O
Journey The measureis anticipated toencourage a modal | Moderately
Quality shiftand therefore due to reduced congestion Beneficial +2
and use of other services a slightpositiveimpact
is expected for journey quality.
Physical The proposal may encourage increasein use of Slightly Beneficial
. Activity Publictransportand thus increasein physical +1
Social and Cultural activityin walking to and from bus stop/ stations;
especiallyintheCity Centre.
Accidents No evidence to suggest the measures will result Neutral O
inanincreaseinaccidents.
Access The proposal is expected to impacton access to Large Adverse -3
services, employment, or healthcarein Cardiff.
Value for Money Value for Itis anticipated that the Benefit to Cost ratio for Fair - Expected BCR
Money this option would be within the range of 1 to 2. Between 1 and?2.
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Table 10 - Summary of WelTAG Well-being Aspects Appraisals

Key Environment Social and Social and
Criteria Cultural Cultural
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M8 | Implement further speedrestrictions and enhance Y Y +1 +2 +1 0 0 0 0 -1 Low 0 0 +2 +3 +1 2018-
already established 20mph Zones. <£500k 2020
M13 | Development of Cycling Superhighways infrastructure Y Y +1 +1 0 0 0 0 0 +2 Medium 0 +3 +3 +3 +1 2018-
and Expansion of Next bike Scheme £500k- 2019
£2m
M14 | Implement Zero Emission Buses on Cardiff Network Y Y +3 +2 0 0 0 0 0 0 High >£2M 0 +1 +1 0 0 2019-
2021
M21 | Revisionto Taxi Licensing Policyto include emissions Y Y +2 +2 0 0 0 0 +1 0 Low 0 +2 0 0 0 2019
standards <£500k
M11 | Bus Network Programme- Strategic Bus Network to Y Y +2 +1 0 0 0 0 0 +1 High >£2M 0 +2 +1 0 0 2019-
improve bus networks and efficiency of the services via 2020
increased and improved bus lanes
M12 | Accelerate ParkandRide (P & R) programme inNW & Y Y +2 +1 -1 0 -1 0 0 0 High >£2M 0 +1 +1 0 0 2019-
NE of Cardiff. NW; Implement new Park and Ride 2021
facilities at Junction 33 (750 Spaces) and Llantrisant
Road (250 Spaces). NE; expansion of P & R on the A48.
M10 | City Centre Westand Central Interchange and Eastside Y Y +2 +1 0 0 0 0 +2 +1 | High>£2M 0 0 +1 +1 0 2019-
City Centre Schemes; 2020
M18 | Improve and promote the uptake of low emission N Y +1 +1 0 0 0 0 0 0 Medium 0 +1 0 -1 0 TBC
vehicles byenhancing Cardiff’s EV infrastructure £500k-
£2m
M23 | Review car parking and car permit charges. Y Y +1 +1 0 0 0 0 0 0 Low 0 +1 +1 0 -1 TBC
<£500k
M25 | Implementation of a Charging Clean Air Zone Y Y +3 +1 0 0 0 0 0 +1 | High>£2M 0 +1 +1 0 -3 2019-
2020
Key

+3 = Large Beneficial +2 = Moderate Beneficial +1 = Slight Beneficial 0 = Neutral -1 =Slight Adverse -2 = Moderate Adverse -3 = Large Adverse
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3.9

The following is a list of measures which be fully modelled following Welsh Government
guidance using appropriate transport and air quality modelling methodologies.

M8: Implement further speed restrictions and enhance already established 20mph Zones;
M13: Development of Cycling Superhighways infrastructure and expansion of Nextbike
Scheme;

M14: Increase Zero Emission Buses on Cardiff Network

M21: Improvement of Taxi Licensing Policy, to set minimum vehicle emissions standards;

M10: City Centre West and Central Interchange and Eastside City Centre Schemes;

M11: Bus Programme- Strategic Bus Network to improve bus networks and efficiency of
the services viaincreased and improved bus lanes;

M12: Accelerate Park and Ride programme to increase Park and Ride along the A48 and
new facility off Junction 33 of the M4;

M18 Improve and promote the uptake of low emission vehicles by enhancing Cardiff’s
EV infrastructure

M23: Review car parking and car permit charges and allow for reduced rates for EV/OLEV,
and increased rates for <Euro 6;

It must be noted that the above shortlist of measures have initially been identified as measures
that will likely have the greatest impact on the road links identified by the PCM modelling as
being non-compliant, namely the A48 and A4232 near Cardiff Bay. However, the measures
were also assessed in terms of their likely impact on improving air quality within the Councils
existing Air Quality Management Areas (AQMAs). The results of the local modelling detailed in
Section 3.3 have demonstrated that compliance issues are not forecasted to occur on the A48
or the A4232. Noncompliance issues are now predicted to only occur on Castle Street which is
immediately adjacent to the boundary of the City Centre AQMA, and measures put forward to
address air quality in this AQMA will likely have an impact on this road link.

As a requirement of the legal direction, the final measures will be benchmarked against a
charging Clean AirZone in terms of establishing whether the package of measures can achieve
complianceinatimeframe equal orsoonerthan that of a CAZ. This will enable the Council to
developits preferred measured that will be fully refined with a full business case and will be
detailed in the Final Plan to be submitted no later than 30" July 2019.

Clean Air Zones

As arequirement of the legal direction, in terms of demonstrating compliance in the shortest
possible time, itis expected thatthe introduction of a CAZ must be extensively analysed as an
option and used as a compliance benchmark for the short list of measures detailed above.

A CAZ definesan areawhere targeted actionis taken to improve air quality and resources are
prioritised and coordinated in order to shape the urban environment in a way that delivers
improved health benefits and supports economicgrowth. In CAZs access may be restricted, or
charges may be imposed, forvehicles that do not meet certain emission standards. Likewise,
there are often exemptions for newer vehicles that meet higher emission standards,
emergency services vehicles, electric vehicles, scooters and mopeds.

The reason a CAZ must be considered as the benchmark is detailed within the UK National
Planto Tackle Roadside NO2*?, and it has been further stated in the draft Welsh Government

32 Defra UK plan for tackling roadside nitrogen dioxide concentrations Detailed plan July 2017
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Clean Air Zone Framework® that CAZ’s will likely bring compliance in the shortest time
possible in addition to local measures.

The initial PCM modelling undertaken by Defra assessed the impact of a CAZ in accelerating
compliance in Cardiff onthe road links identified by the PCM model as being non-compliant.
The methodology used by Defra to model Clean Air Zones in the UK 2017 Plan is detailed in
Appendix F of the Technical Report® of the 2017 UK Plan. The results of the initial modelling
indicated thata CAZwould bring compliance with 12 months of it beingintroduced. However
as discussed earlier the local modelling results have projected different results in terms of the
road links showing non-compliance compared to the PCM modelling and thereforethe impact
of a CAZ in achieving compliance needs further assessment and review.

Whilst the option of a CAZ will be the benchmark against which other measures are
assessed does not imply that the CAZ will become the preferred option. A fundamental
point is that the Council needs to ensure that any proposals are proportionate to the scale
of the problem and tailored to local circumstances, whilst ensuring compliance in the
shortest time possible. A key aspect of this will be ensuring that there are no detrimental
impacts on the economy of Cardiff and this will be assessed in detail as part of the full
business case for the preferred option(s).

In developing any proposals foraClean Air Zone, Cardiff Council will need to consider the
requirements of the finalised framework on Clean Air Zones from Welsh Government.

33 https://beta.gov.wales/sites/default/files/consultations/2018-04/180424-clean-air-zone-framework-en.pdf
3 Technical Report - UK Plan fortacklingroadsidenitrogen dioxide concentrations July 2017
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Chapter4 Commercial Case

4.1

4.2

Introduction

JAQU'’s Inception package guidance requires the Commercial case of the SOCto provide an
assessmentof relevant current procurement arrangements forthe likely services required and
likely attractiveness of the project to potential services providers.

Market Assessment

Based on the PESTLE tool, the following gives an overview of the potential for the current
market to meet the requirements of any preferred option. Prior to commencement of
procurement and to be presented within the Full Business Case inthe Final Plan, itis proposed
that market engagementwill be undertaken for the appropriate measures to determine the
extent to which the preferred option is an attractive proposition.

Political

The UK and Welsh Governments role is to regulate and ensure local authorities meet the
requirement to be compliant with the EU Air Quality Directive in the shortest possible time
and is the primary driver behind this business case. Locally there is ambition to deliver
significant improvements in air quality.

Economic

As a result of the requirement for delivering NO, compliance, the Welsh Government has
announced a £20M a Clean Air Fund® for improving air quality across the country. It is
anticipated thatthe implementation of the preferred option will mitigate against detrimental
economic impacts by the provision of grant support or otherwise from the Welsh
Government’s Clean Air Fund and other funding mechanisms.

Social

The cultural trendis currently toward increasing uptake of sustainable practice largely in light
the respect of reducing carbon emissions to tackle climate change, but over recent years air
guality has become more prominent environmental risk. The market is recognising this shift
toward a consciousness in emissions by individuals and organisations and as a result growth in
provision for renewable energy, increasing availability for alternative vehicle refuelling
infrastructure (e.g. EV charge points) and changinglocal and national policy indicates that the
market for sustainability and air quality initiatives is increasingly becoming asocial preference.

Technological

Installation of ANPR cameras has already been undertaken in Cardiff to address moving traffic
offences (e.g. bus lane/ junction enforcement), If a Clean Air Zone is determined as the
preferred option to deliver compliance in the shortest possible time, itis unlikely that the
requirement to install ANPR cameras will present a barrier to the market.

The market isalready seeingagrowthinlow emission and zero emission vehicles and charging
infrastructure andsoit is anticipated that any proposed preferred option willnot be impacted
by technological advancements.

Legal
The legal Directionimposed by Welsh Government on Cardiff Council, to achieve compliance
with the NO, annual average limitvalue within the shortest possible time has resulted in the

** https://gov.wales/newsroom/environmentandcountryside/2018/180424-20m-air-quality-fund-among-new-

measures-to-improve-air-quality-in-wales/?lang=en
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4.3

launch of the Clean Air Fund, (see above “economic”) providing the market with assurance
that the plans will be funded.

Environment

Environment and Environmental Health concerns have resulted in the legal obligation for the
Council to meet NO, compliance (see above “political”). Environmental concern is also
influencing a growth in the sustainable and low emission economy.

Procurement Options

The Council is a Public Body and must comply with all pertinent EU and UK Procurement
Legislation and therefore, staff must, by law, adhere to the same. A number of policies and
procedures have been developed to help us achieve these objectives and to ensure that our
procurement activities:

e Comply with European Union (EU) and UK procurement legislation;

e Conform to s Contract Standing Orders and Procurement Rules (CPR) updated July
2018, as well as all relevant internal policies, procedures and objectives.

e Achieve evidenced value for money in terms of quality and the price paid

e Testand demonstrate whether social value has been achieved

e Are open and transparent and safeguard against allegations of corruption, fraud or
bias

e Are well documented to provide a clear audit trail

e Manage and address risks as well as opportunities

The most appropriate procurementapproach forthe Final Plan will be dependent upon
several factors, namely:

e Thefinal measuresincluded withinthe Plan;

e Thetype of systemtobe implemented;

e Theextenttowhichthe technical and operational solutionis specified (e.g. whether
fully specified oropento marketproposals as a performance-based solution);

e The method by whichitis proposedtooperate (“in-house” orthird-party service
provider);

e On-going maintenance and development;

e Whetheritisto be designed, implemented and operated by asingle service provider
or by multiple providers;and

e Timescalesfordelivery.

There are fourkey procurement routes available:

e Local authority tendering through an Approved List (shortlist) of invited suppliers;

e Throughany applicable existing Council Frameworks;

e Through Welsh Government’s National Procurement Services (NPS) forthe public
sector; and

e Opentenderthroughthe Official Journal of the European Union (OJEU

Giventhelikely scale of the preferred option, it is not thought likely that the procurement
value of any element of this work will fall under that required for the Approved List

Page | 67



4.3.1

4.3.2

4.3.3

procurement approach, so this leaves the existing frameworks, NPS, or OJEU processes as

options for procurement.

Existing Council Frameworks

There are several currently active frameworks established by Cardiff Council for highways
design, installation and maintenance services. These frameworks offer the advantage of
beingreadily availableto provide “fast track” procurement of the various services required
for the Final Plan. The suitability of using existing frameworks to procure appropriate
services toimplementthe outcome of the Final Plan will explored in more detail within the
Final Plan.

National Procurement Services

The NPS has a number of frameworks which offers customers a quick, simple and
competitive route to construction consultancy services. The Framework offers access to pre -
approved firms that have been rigorously assessed on the quality of the services they
provide. Of particular relevance to this Plan, is the CONSTRUCTION CONSULTANCY
FRAMEWORKS NPS-PS-0004-14 Construction Consultancy, and the sub framework NPS-PS-
0027-15.

OJEU Route

The OJEU tender process can take several forms - open, restricted, competitive dialogue,
competitive procedure with negotiation or innovation partnership. Given the nature of the
work proposed for the Final Plan, it is expected that only open or restricted procedures
would apply.

The final procurement route for the preferred option(s) will be detailed furtherin the Final
Plan.
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Chapter5 Financial Case

5.1

5.2

5.3

5.4

Funding

Within its latest Interim supplemental plan to the UK plan for tackling roadside nitrogen
dioxide concentrations 2017 *° the Welsh Government has stated that it has allocated over
£20 million for an Air Quality Fund through to 2021 to help accelerate compliance with NO,
limitsand improve air quality in Wales. The report further states that this fund will primarily
be used to provide on-going support, guidance and finance to enable Cardiff Council (and
Caerphilly CBC) to take action to achieve compliance in the shortest possible time. The
fundingwill support work to conduct feasibility studies, implement early measures which help
accelerate exposure reduction and deliver the options which will achieve compliance in the
shortest possible time.

Within the Minister’s letter that accompanied the formal direction it was confirmed that
finance would be made available for the production of the feasibility study and for the
implementation of the chosen scheme.

In additiontothe above funding mechanism, the Councilwill continueto work collaboratively
with Welsh Government officers to identify all available and an appropriate funding
mechanisms including transportation funds, to maximise the financial contribution from
Welsh Government towards the implementation of any measures.

Cost Assumptions

At this stage, the Financial Case cannot be taken any further, asthe Final Preferred option has
yet to be determined. This aspect will explored in more detail in the Final Plan once our
consultants completed an assessment of the shortlist of measures.

However the following are key funding and cost assumptions that will be applied when
developing the Full Business Case for the preferred option:

1. The key assumption for this financial case is that the implementation of the preferred
option and subsequent monitoring and evaluation is funded by the Welsh Government’s Air
Quality Fund and other appropriate funding mechanisms from Welsh Government as detailed
in 5.1above;

2. The Economic Case will outline cost assumptions for implementation of the preferred
option.

Contingency
A full estimation of contingency required will be undertaken as part of the Full Business Case
for the preferred option and will be detailed in the Final Plan.

Assurance of Cost Estimates
A full determination of assurances willbe undertaken as part of the Full Business Case forthe
preferred option and will be detailed inthe Final Plan.

*® Interim Welsh Government supplemental planto the UK planfortacklingroadsidenitrogen dioxide
concentrations 2017 July 2018.

Page | 69



5.5

5.6

Budget and Risk Management

Costs will be managed by ensuring all procurement follows the procurement strategy outlined
inthe Commercial Case. The assessment of tenders through this process will be based on both
quality and price to ensure value for money.

The budget managementresponsibility will fall to the overall Project Manager.

Other Funding Options
The Council will explore all other funding opportunities to obtain additional resources to

implement any additional measures that, whilst not achieving compliance inthe shortest time
possible, will assist in reducing overall NO, and other air pollutants across Cardiff.
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Chapter6 Management Case

6.1

6.2

6.2.1

6.2.2

Introduction

The purpose of the Management Case within this SOC is to set out how the scheme/s will be
delivered successfully. In accordance with the Inception package of JAQUs guidance this
Strategic Case considers the following;

e Anoutline of who is involved in the project including key stakeholders;

e An outline of how the project will be managed and any other key managerial
considerations, including: change management, training, evaluation and timetable;

e Anindicative project plan ; and
e Anindicative organogram of project team and governance structure

Project Management

The project will be runin accordance with the Council’s Project Quality Assurance (PQA)
scheme whichis Cardiff Council’s Project and Programme Management Standard and is based
on PRINCE2 (PRojects IN Controlled Environments) and MSP (Managing Successful

Programmes) which are the methodologies approved by government for publicsector
projects. PQA provides guidance on how the Council will manage projects, recognising that
projectsare:

= Change focussed
= Unique
= Composedofinter-dependent activities
= Carriedoutby people whodon’tnormally work together
= Temporary, with defined startand end dates
= Establishedtoachieve aspecificoutcome
A number of key roles have been identified for delivery of the project within the organogram

and are set out below along with the responsibilities of each role

Project Board

The Project Board is responsible for the overall direction and management of the project,
and has responsibility and authority for the project within the remit (the Project Mandate)
set corporately. The Project Board are accountable to the Project Executive.

Membership of the Project Board should include the Project Executive and Service Area
representative (Senior User). Other participants may be invited by the Project Executive.

Project Executive (PExec)

The Project Executive (PExec) is accountable forthe successful delivery of the project and is
most likely to be a senior officer within. The Project Executive’s role is to ensure that the
projectisfocussedthroughoutitslife cycle on achievingits objectives - delivering the agreed
scope and outputs, as detailed in the project’s Business Case. The Project Executive has to
ensure that the project delivers value for money.

Theroleincludes acting as the lead officerforthe projectin stakeholder engagement, such

as discussions with elected Members, AM’sor MP’s. As Chair of the Project Board they give
approval to proceed to the next stage and sign off project closure.
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6.2.3

6.2.4

6.2.5

6.2.6

The Project Executive will:

e Ensure the project remains focussed on delivering agreed scope and outputs

e OQversee the project and ensure it remains on target —time, cost, quality and scope.

e Take decisions within their delegated authority and ensure these are within the
corporate decision making framework.

e Be proactive in providing leadership and direction throughout the project

e Ensure that the project is financially viable, consistent with the Corporate Plan and
compliant with Council standards and procedure rules.

e Approve the Initial Project Brief at the end of the Start-up Stage.

Service Area Representative (Senior User)
SeniorUseris the role that represents the service or customer that will receivethe changes
delivered by the project.

They representthe interests of the end users who will benefit from the completion of the
project. The SeniorUseris accountable forensuringthat requirements have been clearly
and completely defined and whatis produced isfitfor purpose and acceptable to the end
users.

SeniorSupplier
The Senior Supplier sits on a Project Board.

They represent the officers / contractors actually doing the work of the project. They are
responsible for ensuring all suppliers understand the project requirements and that any
advice given to the project teamis correctly interpreted. It may not be appropriate for an
external contractorto act as SeniorSupplier, and consideration could be givento involving’s
procurement team in this position. An example of a Senior Supplier would be ICT for
software development projects.

Project Manager

The Project Manager is responsible, on behalf of the Project Executive, for delivering the
project on time, to budget and to the required quality standard. They plan and monitor
progress, co-ordinate project activities, ensure the project is effectively resourced, and
manage relationships with a wide range of stakeholders.

The Project Manager manages the work of specialists, allocating and utilising resourcesin an
efficient manner and maintaining a co-operative, motivated and successful team.

The Project Manager is also responsible for maintaining project governance and
documentation, including producing regular highlight reports and maintaining records in the
Project & Programme Management Database (where used).

Project Assurance

Project & Programme Assurance covers all interests of a project/programme, including
senior managers, the business, users and suppliers.
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6.2.7

6.2.8

6.2.9

6.2.10

The main function of Assurance is to ensure that corporate governance standards are
adheredto; that the project has beensetup and is being managed correctly, and identified
benefits are realised.

Project Assurance has to be independent of the Project Manager, so reports directly to the
Audit Manager, Project Board / Project Executive and are their eyes and ears in the day to
day management of the project.

Project Support

The Project Support Officer assists the Project Managerin all activities relating to day to day
management, establishing and maintaining the necessary systems to ensure effective
administration. Not all projects will have a dedicated Project Support Officer and this
function is often carried out by the Project Manager.

Audit Committee

The Audit Committee has responsibility for overseeing all aspects of Risk Management,
Governance and Internal Control. The Committee will provide guidance and oversighttothe
management of risk but also challenge the effectiveness of the project management
arrangements within. The Committee will look to seek assurance for that project
management is being properly undertaken.

Senior Management
The key roles of Management are to:

e Implement processes for project management

e Receive reports fromInternal Audit for consideration and implementation, where this
is deemed appropriate.

e Promote the accountability and responsibility of all staff within as set in Cardiff
Council’s PQA Handbook;

e |dentify the project management (PQA) training needs of all Directorate employees
and co-ordinate training and awareness-building events;

e Ensure that project management (PQA) is incorporated into performance
management, business planning and Wales Programme for Improvement processes.

Investment Review Board

The Investment Review Board is the governance body where decisions about delivery of
change initiatives are made. No new initiatives should be started or funded without the
Investment Review Board’s approval.

e Agreethe programme & project managementframework (PQA);

e Approve the Organisational Development Strategy and Delivery Plan;

e Receive Strategic/Project Business Cases and prioritisation reportsand
determine the scope and content of change;

e Ensurethatresourcesare allocated appropriately;

e Ensure conflicts between programme and project delivery and BAU that
cannot be addressed at programme level are addressed effectively;

e Promote collaborative workingacross ; and
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e Undertake periodicreviews of the effectiveness of delivery of 's vision, and
take appropriate action where required

6.2.11 Organisational Development ManagementBoard
The Organisational Development Board (OD) is the strategic group which monitors delivery
of programmes and projects, resolving key issues that may compromise delivery and benefit
realisation. The key roles of the OD Board are to:

Plans the delivery of change, aligned to vision, objectives, goals and key measures

e Actively and regularly involves SMT throughout the definition and delivery of
change, ensuring continued senior management commitment and engagement;

e Ensure all change is delivered within ’s agreed governance framework, including
PQA;

e |nitiate new programmes;

Monitor delivery of the Strategic ‘Organisational Development’ Delivery Plan;
Review and resolve key strategicissues;

Ensure risks and dependencies are effectively managed;

e Ensure limited resources are managed effectively and efficiently;

e Monitor and approve changes to forecasted benefits;

e Sponsor and support reviews of the effectiveness of change delivery, and take
appropriate action where required;

e Determine and drive’s future service delivery models and strategic commissioning
arrangements; and

e Develop and deliver a consistent approach to stakeholder engagement and
communications

The basic structure of a project team is as follows:-
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PROJECT BOARD

Project Senior Officer . . Other Board
Senior Supplier Members
Executive
(eég'rO.M of (e.g. ICT) eauired
(Chair) ervice) (as required)
Project Project Project
Assurance «— Manager «— Support
Technical Project Delivery
Support Team(s)

(e.g. ICT, Procurement)

(Work Packages)
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6.3 Financial Management

6.3.1 Financial Reporting
The Project Manager will be responsiblefor undertaking regularfinancial reporting toinform
the Programme Board of the projects progress and performance. A Project Initiation
Documentwill be developed to provide afirm foundation for the initiation of the project. It
will set out the direction and scope of the project, and form the 'contract' between the
Project Team, Project Manager, Transport Delivery Board and the Programme Board.

Followinginitiation, the Project Manager will produce monthly highlight reports which will
be submitted to the Project Delivery Board.

Scrutiny and oversight of the projects financial management will be provided by the
Programme Team.

6.3.2 Variation Monitoring
As with all large scale projects itis expected that elements of the agreed plan, budget, or
scope will need to be varied at some point during the project cycle. . It is important that
means of controlling any variations are signed offer before being implemented so that they
can be dealt with simply and at the correct level.

A variation to the project will be identified through the monthly progress reports where
activities are not being carried out according to the plan or for the agreed cost, or an issue
has arisen to affect the scope. All variation will be recorded on a variation request log that
will be used to specify why the change has come about, what actions are proposed to
counter it, and at what level decision-making sits.

A setof tolerances willbe determined, so that each level of management in the project has
the defined authority to agree certain variations before having toreferto a higherlevel. The
agreed tolerances will be recorded in the Project Initiation Document, as will the period
within which variations are cumulative.

Variations that do not affect the plan or the budget by more than is reported in one month
will likely sit within the tolerance of the project manager. Although additional decision-
making will not be required, all such variations will be recorded on the monthly progress
report and an entry will be made on the variation request log.

Variations of a higher tolerance will be clearly brought to the attention of the Project
Delivery Board (PDB) in the finances section of the progress report. This will allow a
discussiontotake place and a way to proceed be agreed. Largervariations, which exceed the
tolerance of the PDB, will need to be takento a higher level of decision-making beyond the
PDB.

6.4 Project Plan

An indicative project plan forcompleting the Final Planto develop a Preferred Optionis
providedin Figure 16. This will be refined, and further detailadded, as the project progresses.
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Figure 16 - Updated Project Plan

Tasks

Oct

Jan

Feb

Apr

May

June

Status

07-Sep

14-Sep

21-Sep

28-Sep

05-Oct

12-Oct

19-Oct

26-Oct 01-Nov 08-Nov 15-Nov

22-Nov

29-Nov,

T1 Inception and data collection

Inception meeting

Traffic data

GIS set up

ANPR data management and assessment

AQ data

T2 Baseline modelling

Set up and verify base year model

Forecast fleet and traffic for 2020

2021 BAU model runs

Target determination

T3 Options development

LES measure development

CAS option sifting

CAZ options Worskshop

equired

Agree options and modelling assumptions

Initial Plan

T4 Options Modelling

Set up transport model

CAS transport model run 1

CAS transport model run 2

CAZ transport model option 1 run

CAZ Transport model run_option 2

|
| +—11
/1

AQ modelling CAS run 1

AQ modelling CAS run 2

AQ modelling CAZ option 1

AQ modelling CAZ 2 option 2

Draft cost benefit analysis

Interim Plan CAS Options Modelled

—
|
| +—

Report on CAZ Assessment

Draft Preferred Option

|

WG review of initial plan

WG review of Interim Initial Plan with CAS Model Results

T5 Refining details of the preffered option

Technical support devel oping prefered option

Consultation period

T6 Final option appriasial

Updated AQ run for perffered option

Sensitivity run

Additional future runs

Distributional analysis

Final CBA

Sumbission of Final Plan to WG
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Chapter7 Summary and Next Steps

7.1 Results of Baseline Modelling

The report has identified through localised modelling that the locations of projected future
noncompliance of the NO, limit value differ significantly from the national projected
compliance issues undertaken by DEFRA using the PCM model. The national PCM model
showed exceedances onthe A48 to the east of the city and the A4232 to the south west. The
local model resultsindicate only one road link, namely the A4161 Castle Street, (ID 30665) to
show non-compliance issues beyond 2021. The main reason for this exceedance relates to
very hightrafficflows, some 32,000 vehiclesaday, and accompanying slow speeds of around
11mph on this specific road link. The main reasons for the differences between the local
model results and the PCM results is primarily down to the fact that the local model has a far
greater level of detail which is based on local data, and not national assumptions, and thus
can be seentobe a better representation of local circumstances. The key aspects of the local
model that influence the results are as follows:

e Traffic flows are based on a local traffic model;

e Traffic speeds are based on a local model and local traffic master;

¢ Local fleet data from the ANPR, not just national averages; and

e Local topologyinterms of gradient, canyons, etc. which the PCM does not allow for.

A shortlist of measures have initially been identified as measures that will likely have the
greatest impact on the road links identified by the PCM modelling as being non-compliant,
namely the A48 and A4232 near Cardiff Bay. However, the measures were also assessed in
terms of their likely impact on improving air quality within the Councils existing Air Quality
Management Areas (AQMAs). The results of the local modelling detailed in Section 3.3 have
demonstrated that compliance issues are not forecasted to occur on the A48 or the A4232.
Noncompliance issues are now predicted to only occur on Castle Street which is immediately
adjacentto the boundary of the City Centre AQMA, and measures put forward to address air
quality in this AQMA will likely have an impact on this road link. The current shortlist of
measures are summarised below in Table 11.

Table 11 Summary of Shortlist of Options

Measure Scheme Description

reference:

M3 Implement further speed restrictions and enhancealready established 20mph Zones.

M13 Development of CyclingSuperhighways infrastructureand Expansion of Next bike
Scheme

mM14 Implement Zero Emission Buses on Cardiff Network

mM21 Revision to Taxi Licensing Policy toinclude emissions standards

M11 Bus Network Programme- Strategic Bus Network to improve bus networks and
efficiency of the services via increased and improved bus lanes

M12 Accelerate Park and Ride (P & R) programme in NW & NE of Cardiff. NW; Implement
new Parkand Ride facilities atJunction 33 (750 Spaces) and LlantrisantRoad (250
Spaces). NE; expansion of P & R on the A48.

M10 City Centre West and Central Interchange and Eastside City Centre Schemes

M18 Improve and promote the uptake of low emission vehicles by enhancing Cardiff’'s EV
infrastructure

mM23 Review car parkingand car permit charges.
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7.2

Next Steps

The shortlist of measures will be fully modelled following Welsh Government guidance using
appropriate transport and air quality modelling methodologies. As required by the
Direction, the measures will be benchmarked against a charging Clean Air Zone in terms of
establishing whetherthe package of measures can achieve compliance inatimeframe equal
or sooner than that of a Clean Air Zone.

Cardiff Council willsubmitan Interim Report, with a completed assessment of the shortlist
of measures. This will enable the Council to develop its preferred option(s) which will be
taken forward to develop a full business case in accordance with the HM Treasury Green
Book 5 Cases and be presented in the Final Plan to be submitted to Welsh Government no
later than 30™ June 2019.
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Appendix A — Air Quality Model Verification




Verification of the model involves comparison of the modelled results with any local monitoring data
at relevant locations; this helps to identify how the model is performing and if any adjustments
should be applied. The verification process involves checking and refining the modelinput datatotry
and reduce uncertainties and produce model outputs that are in better agreement with the
monitoring results. This can be followed by adjustment of the modelled results if required. The
LAQM.TG(16) guidance recommends making the adjustment to the road contribution of the
pollutant only and not the background concentration these are combined with.

The approach outlined in LAQM.TG(16) section 7.508 — 7.534 has been usedin this case. All roadside
diffusiontube NO, measurement sites in Cardiff have been used for model verification. A single road
NOx adjustment factor was derived and used to calculate:

e Citywide modelling results at receptor points adjacent to relevant PCM road links.

e Citywide 1m resolution NO, annual mean concentration rasters providing a continuous
representation of the spatial variation in modelled concentrations.

It is appropriate to verify the performance of the RapidAir model in terms of primary pollutant
emissions of nitrogen oxides (NOx = NO + NO,). To verify the model, the predicted annual mean
Road NOx concentrations were compared with concentrations measured at the various monitoring
sites during 2015. The model output of Road NOx (the total NOx originating from road traffic) was
compared with measured Road NOx, where the measured Road NOx contribution is calculated as
the difference between the total NOx and the background NOx value. Total measured NOx for each
diffusion tube was calculated from the measured NO, concentration using the latest version of the
Defra NOx/NO, calculator (v6.1).

The initial comparison of the modelled vs. measured Road NOx identified that the model was under-
predicting the Road NOx contribution at most locations. Refinements were subsequently made to
the model inputs to improve model performance where possible.

The gradient of the best fit line for the modelled Road NOx contribution vs. measured Road NOx
contribution was then determined using linear regression and used as a domain wide Road NOx
adjustment factor. This factor was then applied to the modelled Road NOx concentration at each
discretely modelled receptor point to provide adjusted modelled Road NOx concentrations. A linear
regression plot comparing modelled and monitored Road NOx concentrations before and after
adjustment is presented in Figure A.1.

The total annual mean NO, concentrations were then determined using the NOx/NO, calculator to
combine background and adjusted road contribution concentrations.

Some clearoutliers (n=7) were apparent during the model verification process, whereby we were
unable to refine the model inputs sufficiently to achieve acceptable model performance at these
locations. These sites were excluded from the model verification. The reasons why acceptable model
performance could not be achieved at these sites include:

e Siteslocated nexttoa large car park, bus stop, petrol station, or taxi rank that has not been
explicitly modelled due to unknown activity data.

e No traffic model road link included where the NO, sampler is located, or not all road links
included e.g. at a junction.



The RapidAircanyon allocatoridentified Westgate Street as a canyon, howeverincludingacanyon in
this location leads to very scattered data in the model verification and the sites located in this
canyon do not follow the general trends shown by the remainder of the monitoring locations.
Consequently, the canyon in Westgate was manually removed which resulted in the relationship
between measured and modelled concentrations at sitesin this street following similartrends to the
other verification sites, and reduced the error in the model predictions.

To presenta conservative approach to adjusting future year predictions of road NOx concentrations,
a primary NOx adjustment factor (PAdj) of 1.807 based on model verification using all of the 2015
NO, measurements was applied to all modelled Road NOx data prior to calculating an NO, annual
mean.

A plot comparing modelled and monitored NO, concentrations before and after adjustment during
2015 is presented in FigureA.2.



Figure A.1: Comparison of modelled Road NO, Vs. Measured Road NO, before and after

adjustment
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Model Performance

To evaluate the model performance and uncertainty, the Root Mean Square Error (RMSE) for the
observed vs. predicted NO, annual mean concentrations was calculated, as detailed in Technical
Guidance LAQM.TG(16). This guidance indicates that an RMSE of up to 4 pg/m’ is ideal, and an
RMSE of up to 10 pg/m? is acceptable. The calculated RMSE is presented in Table A.1. In this case
the RMSE was calculated at 5.1 pg.mwhich is close to the ideal range suggested by the guidance.

Table A.1: Comparison of measured and modelled concentrations at measurementlocationsin
2015, and the model root mean square error.

NO, monitoring site Measured NO, annual mean Modelled NO, annual mean
concentration 2015 (ug.m'3) concentration 2015 (ug.m'3)
DT33 46.9 39.7
DT44 27.1 26.8
DT45 32.1 30.4
DT56 29.6 22.0
DT58 48.3 41.7
DT81 35.3 36.5
DT82 23.8 23.4
DT85 22.4 19.5
DT86 34.9 24.5
DT96 31.1 30.5
DT97 30.5 29.4
DT98 25.4 22.9
DT99 29.8 35.2
DT100 28.9 23.5
DT106 29.4 31.3
DT107 30.7 29.0
DT111 21.3 19.6
DT112 27.1 21.9
DT119 27.7 32.2
DT124 22.5 18.7
DT126 36.0 37.9
DT128 29.6 21.4
DT129 31.5 34.4
DT130 35.2 35.3
DT131 39.5 35.6
DT133 31.9 35.8
DT139 29.4 26.1
DT140 36.3 27.7
DT141 32.3 24.1
DT143 38.2 38.6
DT144 37.2 38.2
DT145 29.9 35.5
DT146 26.6 25.5
DT147 27.7 22.2




NO, monitoring site Measured NO, annual mean Modelled NO, annual mean

concentration 2015 (ug.m'3) concentration 2015 (ug.m'B)
DT148 27.5 22.7
DT152 27.6 26.3
DT153 29.0 29.7
DT156 25.9 24.2
DT157 27.2 26.7
DT158 25.5 23.2
DT159 34.0 31.6
DT161 32.3 24.3
DT162 24.5 22.7
DT163 23.2 24.9
DT164 20.3 20.9
DT165 15.1 16.7
DT166 32.1 21.3
DT167 28.3 22.0
DT168 24.3 24.3
DT170 19.1 23.0
DT171 18.1 22.2
DT172 44.5 28.6
DT173 28.4 29.5
DT175 34.7 43.9
DT174 28.7 32.8
DT176 47.8 43.9
DT177 48.1 55.1
DT178 45.4 44.8
RMSE (all sites) 51 |,lg/m3




Appendix B — Transport Modelling Technical
Approach
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This technical note outlines the transport modelling work undertaken by Mott MacDonald to develop
the evidence base for the Cardiff Clean Air Feasibility Study. Transport modelling has been
undertaken in the South East Wales Transport Model (SEWTM) using methods that are appropriate
for a high-level feasibility study, with outputs being provided to Cardiff Council’s air quality consultants
(Ricardo). The owerarching purpose of the transport modelling work for this study is to assist in
forecasting air quality conditions with and without specific interventions on the transport network. At
the current point in time the “with intervention” transport modelling scenario has not been incorporated
into Ricardo’s work. As such the methodology for modelling the interventions is not presented in the
current version of this technical note.

1 Introduction
SEWTM

SEWTM is a disaggregate multi-modal transport model of South East Wales. The model
comprises separate highway and public transport assignment models linked together with a
variable demand model. The model was developed for Welsh Government with a 2015 base
year, validated to WebTAG Unit M3.1 guidance. It has been designed to:

- Understand the current travel patterns in South East Wales and the performance of
the transport system;

- Monitor changes in travel patterns over time;

- Predict future travel patterns and conditions on the transport network;

- Assess the impacts of possible interventions in the transport system in a consistent
manner;

- Assess the impacts of land use changes such as new housing developments and
employment locations in a consistent manner; and

- Provide inputs required for transport appraisals and business cases.

The model represents an average weekday and for most purposes outputs are divided into
four time periods:

- AM peak between 0700 and 0930; peak hour assignment representing 0745-0845;
- Inter-peak (IP) between 0930 and 1530; average hour assignment;

- PM between 1530 and 1800; peak hour assignment representing 1630-1730; and
- Off-peak (OP) between 1800 and 0700; average hour assignment.
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The following assignment user classes are included in the highway model:

- Car commute;
- Car business;
- Car other;

-  HGV; and

- LGW

The highway models utilise an equilibrium assignment which attempts to minimise path costs
across all origin-destination (OD) pairs. Convergence is a measure of the proximity to an
equilibrium solution; the highway model convergence is compliant with guidance set out in
WebTAG Unit M3.1.

SEWTM geographical coverage is shown in Figure B.1. The Cardiff local authority area is
within the Area of Detailed Modelling. This is the area of the transport model within which
significant impacts of interventions are more certain. Within this area the model will
represent all trips (demand), model zones are generally smaller than LSOAs, the transport
network is detailed, and junction modelling is included.

Figure B.1: SEWTM modelled area
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Method Overview

The transport modelling approach that has been adopted for this study balances the need to
forecast the highway network impacts of a range of interventions with the need to maintain a
proportionate approach to appraisal, taking account of the high-level nature of the study and
the associated time and budget constraints. The full multi-modal Variable Demand Model
(VDM) has been used to forecast the 2021 baseline situation given expected changes to
population, employment and the highway/public transport networks. The highway
assignment user classes have been split by vehicle emissions class using information
provided by Ricardo, determined from Automatic Number Plate Recognition (ANPR)
surveys. Clean Air Strategy Package transport interventions have been assessed using the
2021 baseline as a starting point and applying highway network and trip matrix adjustments
using methods to be set out in a future version of this note.

Technical Note Structure
The remainder of this note is structured as follows:

- Section 2 lists the SEWTM base year (2015) model outputs supplied to Ricardo for
use in developing an initial base year air quality model;

- Section 3 sets out the approach and assumptions used in preparing 2021 baseline
forecasts; and

- Section 4 explains how the highway trip matrices have been divided into compliant /
non-compliant engine standards for subsequent air quality modelling purposes.

2 Base Model Outputs

SEWTM has been developed with a base year model representing 2015. To enable Cardiff
Council's air quality consultants (Ricardo) to build a base year air dispersion model, the
following outputs have been provided from the SEWTM base year highway models:

- Link and node structure in GIS shapefile format;

- Correspondence file which defines the relationship between SEWTM highway
network links and the Ordnance Survey Integrated Transport Network (ITN) layer —
the latter has been used by Ricardo to develop the air dispersion model;

- Highway link flows (vehicles per hour) at a time-period level for every modelled
highway network link;

- Bus flows on each link;

- Modelled hour to time period factors, which allow for all-day traffic flows to be
estimated:;

- Traffic speeds on each modelled link; and

- Link information (number of lanes, single/dual carriageway etc.).

The highway network level of detail contained in SEWTM for the Cardiff area is shown in
Figure B.2
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Figure B.2: SEWTM highway network in Cardiff area
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3 Preparing the 2021 Reference Case Forecast

The forecast year for this project is 2021, whereas the usual SEWTM forecast years are 2026 and
2036. A 2021 reference case VDM forecast has been prepared to provide a baseline scenario. Air
quality measures have then been tested using this reference case forecast as a starting point.

Demographic Scenario

To enable a 2021 forecast to be carried out, a 2021 demographic scenario was prepared.
Demographic inputs to SEWTM include (but are not limited to):

- Job and population forecasts for the whole of Great Britain;
- Detailed population forecasts for the fully modelled area; and
- Income data for the population in the fully modelled area.

The base year data used for SEWTM is derived from the 2011 Census, and a variety of
other data sources. Experian data purchased in 2015 is used to provide growth for detailed
demographic inputs at a Local Authority (LA) level. For the purposes of this project a 2021
baseline demographic scenario has been developed by interpolating between the 2015 and
2026 scenarios. This data was then adjusted to take account of explicity modelled
developments (both employment and housing), predominantly in the Cardiff LA. The
developments shown in Table B.1 have been explicitly modelled as new point zones, except
for Cardiff Central Enterprise Zone, for which the additional population/jobs have been
incorporated into existing model zones.
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Table B.1: Explicitly modelled strategic developments in SEWTM, 2021

Adopted Housing Demographic Sample

Strategic site Dwellings Employment Location

Cardiff Central Enterprise Zone 645 7206 Century Wharf, Cardiff
Plasdw r, North West Cardiff 1146 - De Clare Drive, Radyr
M4 Junction 33 (Site D/E) 520 - De Clare Drive, Radyr
North East Cardiff (Site F) 1006 - Pontprennau

St Edeyrns, Cardiff 703 - Pontprennau

By Bridge, Cardiff 650 - Pontprennau

Bay Point, Cardiff 225 - Century Wharf, Cardiff
Glan-Llyn, New port 1160 1200 Pontprennau

Source: Mott MacDonald, based on information provided by Cardiff Council

The detailed demographic proportions for each new site (for example the proportion of self-
employed workers) were taken from existing similar developments, as detailed in Table B.1.
Factors were calculated for each model input to apply to existing zones in the relevant LA,
such that the model input totals in the final demographic scenario were controlled to those in
the baseline interpolated scenario (at LA level).

Highway and Public Transport Networks

Highway and Public Transport (PT) networks have been adapted from existing model
scenarios. As agreed with Cardiff Council, the highway networks have had the following
schemes coded in addition to the 2015 base models:

e Cardiff Eastern Bay Link Phase 1,

e M4 Junction 32 Improvements (new through-junction link and traffic signals for M4 westbound to
A470 northbound movements);

e M4 Junction 33 Improvements (new left-turn filter lane from M4 westbound off-slip to A4232);
e Removal of Severn Bridge tolls; and
e A4336 Five Mile Lane Road Quality Improvements.

The public transport networks represent the proposed KeolisAmey rail scenario for the Core
Valley Lines. This includes:

e A total of 4 trains per hour (tph) from Cardiff to each of Treherbert / Aberdare / Merthyr / Rhymney
/ Coryton;

e New direct senices (2tph) from Treherbert / Aberdare / Merthyr into Cardiff Bay, on top of the
existing senices to Cardiff Central; and

e Some Aberdare senices routed via the City Line so that the City Line is better connected to the
wider rail network.

Access arrangements for the explicitly modelled development zones have been coded as

outlined in Table B.2.
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Table B.2: Access Arrangements for Explicitly Modelled Strategic Developments in

SEWTM, 2021

Name

Highway Access

Public Transport Access

Cardiff Central Enterprise Zone

No additional access arrangements, existing zones/access used.

Plasdw r, North West Cardiff

Access split betw een Llantrisant Road A4119
at the north and Pentrebane Road at the
south

M4 Junction 33

Access via Llantrisant Road A4119 at the
North

Doubled frequency of bus
service 122 on the Robin Hil
(Creigiau) — Cardiff section of

the route, to provide a service
into Cardiff every 10 minutes

North East Cardiff

Accesssplit betw een St Mellons Road at the

north and Pentwyn Road by high school at
the south

St Enerdyns, Cardiff

Access via new arm on existing roundabout
at Pontprennau the A4232

New bus service, 20km/h, 4
services per direction per hour,
route: University Hospital —
Gabalfa — Llanishen — Site F —
Pontprennau Asda/St. Edeyrns
(and reverse)

New access road, Sanatorium Road, w hich

No additional PT arrangements

meets Cow bridge Road West at a signalized
junction to the north-w est and Broad Street

By Bridge, Cardiff at a signalised junction to the south-east

Bay Point, Cardiff Access via roundabout at Morrisons site No additional PT arrangements

New X74 and X74s bus services
/ bus service extensions

Access via roundabouts onto A4810
Glan-Llyn, New port

WebTAG Parameters

The WebTAG databook issued by the Department for Transport (DfT) defines Values of
Time (VOT) and Vehicle Operating Costs (VOC) for use in transport modelling and scheme
appraisal. Parameter values are generally given by year and updates to the databook are
released several times annually. As is usual modelling practice, forecast values have been
derived using the base year values available at the time the model was validated, and
applying growth in parameter values from the latest version of the databook. For base year
values the autumn 2015 version of the databook has been used. For forecast parameter
growth the May 2018 databook has been used.

Exogenous Demand and Speed Forecasts

SEWTM does not produce forecasts for HGVs, LGVs, or external-external car trips passing
through the model area. The representation of growth in such trips in the forecast highway
models is based on the DfT Road Traffic Forecasts (RTF) which provide growth to apply to
the 2015 base year trip matrices. The data used in initial SEWTM forecasting was the 2015
(scenario 1) version. Late on during this model application the 2018 version of the data (the
first issued since 2015) became publicly available. However, due to time constraints it has
not been possible to incorporate the updated forecasts in the modelling.

It is known that the 2018 version of RTF predicts significantly lower growth in HGV and LGV
movements (with a modest increase in car travel) compared to the 2015 version. As such it
is recommended that any further modelling work on this project incorporates the 2018
version of RTF.RTF 2015 has also been used to derive changes in fixed link speeds in the
external model area.
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4 Vehicle Type Split

This section details how the highway matrices have been split into compliant and non-compliant (Euro
Standard engine) categories derived from ANPR data.

Data Source

Cardiff Council arranged for ANPR cameras to be installed temporarily at 12 locations in
Cardiff, covering 21 traffic movements, 19 of which are included in the transport model
coverage. Over the course of a week in May 2018, number plates were captured by the
cameras and linked to a DfT database containing various emission-related vehicle
characteristics. A series of checks has been carried out on the ANPR data to check that it is
sensible. Air dispersion modellers at Ricardo processed the data and carried out forecasting
and back-casting exercises (for 2015 and 2021) to provide the Euro-emissions class
compliant/non-compliant split for each of the 19 movements, split by vehicle type (HGV,
LGV, car).

It was considered whether to implement separate splits for different OD pairs, based upon
the ANPR survey sites they passed through. However, it was found that there was little
variation in the proportion of compliant vehicles between the surveyed movements,
particularly for the movements with the highest volumes. Additionally, it was noted that a
significant percentage of OD pair paths passing through one survey site also passed through
another, meaning that this would be practically difficult to implement. For reasons of
simplicity therefore, a volume-weighted average of the proportion of compliant vehicles was
taken for each time period and vehicle class, and all OD pairs were split based upon this
proportion. The percentage of compliant vehicles for each of the time period-vehicle type
combinations is shown for 2021 in Table B.3. The 2015 results are not presented in this
report since the air dispersion model was calibrated using un-split transport model data.

Table B.3: Proportion of Compliant Vehicles by Time Period and Vehicle Type (2021)

Car HGV LGV
AM 74.5% | 79.3% | 45.7%
P 74.6% | 79.1% | 45.3%
PM 74.6% | 79.0% | 45.6%
OoP 73.8% | 79.0% | 45.3%

Following the implementation of the splits in the assigned 2021 reference case networks, the
same outputs, as provided for the base year models (see Section 2), were provided to
Ricardo for air dispersion modelling.



