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Air Quality in the UK today [ = <
> HEART IMPACTS

Increased risk of heart attack,
irregular heartbeat, heart failure,
stroke and early death

LUNG IMPACTS

Triggers asthma attacks and
aggravates other lung diseases
and damages children’s lungs.

40,000 premature deaths in the UK each year
due to outdoor air pollution

Air pollution linked to cancer, asthma, stroke
and heart disease, diabetes, obesity and

dementia

The health problems resulting from exposure

to air pollution have a high cost to people —

who suffer from illness and premature death, = -
to our health services and to business. In the O s oy wo.m.,,mfzii"“ TIMEs
UK, these costs add up to more than £20 Uffh;)'zm‘s‘::l;;l sal ;

billion every year. cars by 204 €ofnew petro] and diese]
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Emission Controlled Zones in the UK |R

Clean Air Zones e Emission Controlled

Sites
* Leeds
* Nottingham * Heathrow Airport
* Derby
« Birmingham
« Southampton Future Controlled

Emission Zones

» 24 local authorities in
Defra’s new Air Quality
Plan exceeding NO,
emission levels

* Over 700 AQMAs

Other Controlled

Emission Zones
(Includes planned)

 Brighton and Hove

 Bristol across the UK

* London * No restriction on

« Oxford implementing a CAZ
* Norwich

 Manchester

» Glasgow

« Edinburgh

Ricardo Energy & Environment in Confidence © Ricardo-AEA Ltd



Contribution of transport emissions to overall emissions [ = <

NOX PM, ¢ SOx

¢

©» NOx emissions in Europe are predominantly from the transport sector

o For other pollutants, other sources dominate
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Emission contributions in urban areas n

o Close to roads the contribution from road vehicles easily dominates
concentrations and exposure — across the EU, road transport emissions
account for 64% of NO2 concentrations

o Emissions are released at ground level where they have maximum impact on
exposure

Roadside Increment

HGVa
Non-roa (Diesel)
and
Domestic
Commerce Buses
Cars (Petrol) (Diesel)
Industry (inc
energy)

/// LGVs (Petrol)

Regional Backgound
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Emissions Regulation [ = <

Emission regulation Euro 6

pm (gewn) 040 4

0,30

A

#Dieselgate
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What I1s a clean air zone?

Clean Air Zones are areas where action is focussed to improve air quality and
the cleanest vehicles are encouraged. They aim to:

« Focus on immediate actions to improve air quality -

» Support local growth and ambition e
pe &° e(\(“
* Accelerating transition to a low emissir"\c;a,\q> (\\ec’ 94{0\
N ?> O
CAZ locations are areas where an = og""& \GQ\O(\ &e’&. access restrictions for
: : : 9 ¢ S : : :

the most polluting vehicles in f,{\oeé 66@ e\o" .entions to improve air quality.

% Al
Two types of Clean Ai- &2 &Q\"b;d

(é:\(\g ’L°°

“ 60

* Non-chargi” C o+ ucus for action to improve air
O
(@6‘, use of charge based access
. 2O
restrictions. o%°

quality, does .

e« Charging Clean Air Zones — Zones where, in addition to the

above, vehicle owners are required to pay a charge if vehicle does

not meet the particular standard in that zone.
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Training and Technical Guidance from the Experts

ULE/

ultra low emission zone

Clean Air Zone

Accelerating

transition to a

low emission
economy

Immediate Supporting local
action to growth and
improve air ambition
quality and
health

Access restrictions to encourage cleaner vehicles
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E|M|A]Qf+]
Where do CAZ fit in?

Air Quality Strategy
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E[M|A|Q|+]

Training and Technical Guidance from the Experts

Developing LES or non-charging
measures

LTP focus LES Focus

‘ Avoid /
vehicle use
Reduce the need to Mode shift « Improve traffic flow
travel * Public transport  « Better driving/eco-driving
« Trip planning * Walking and cycling . Cleaner vehicles
e Tele * Rail/water e Newer
working/shopping Shift vehicles away * Retrofit
«  More efficient * Restrict by TOD, - Alternative fuels
logistics size or vehicle type
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Defining a charging scheme EJMJAJQJ+§

Training and Technical Guidance from the Experts

Define the boundary

ul

Set a CAZ class

A Buses, coaches, taxis Buses/coaches Euro VI

B Buses, coaches, taxis, HGVs HGV Euro VI

C Buses, coaches, taxis, HGVs, LGVs Van (1305-3500kg) Euro 6 (diesel) 4(petrol)
D

Buses, coaches, taxis, HGVs, LGVs Car/light comm. ( Euro 6 (diesel) 4(petrol)
and cars 1305kg)
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_
Defining a boundary E|M/A|Q|+]

Training and Technical Guidance from the Experts

e Consider air quality problem areas
— Non-complaint roads in national model
— AQMASs

e Diversionary routes

e Access points and enforcement

e |mpacts on key amenities and businesses
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Deciding a CAZ class E

M/ A/

Training and Technical Guidance from the Experts

What vehicles are causing the problem?
Source apportionment

What is the likely size of impact needed to solve the
problem?

What impacts will you have on businesses and residents?
How to keep these to a minimum?
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Consider and assess range of opti@ns AJQJ+§

Training and Technical Guidance from the Experts

Expand boundary

Inner boundary
Class B

SSe|J osealdu|

CAZ Options

Inner boundary Outer boundary
Class D Class D
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Ricardo’s RapidAir model

The air pollution diagnosltics
engine from Ricardo-AEA

400 million prediction points, 1.2 trillion dispersion calculations

Ricardo Energy & Environment in Confidence

Applying modern scientific
computing methods to create
highly resolved air pollution
fields in large urban areas.
Modular / semi automated
approach to what is normally a
very labour intensive set of
processes
Automatic handling of key parts
of the analysis chain

« Meteorology

« Emissions

« Background conditions
Reproducible analysis is made
easier- a key benefit
No proprietary products used Iin
the development stack

© Ricardo-AEA Ltd
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RapidAir [ = <

RICARDO

Cupar

Key PR Key
NO2 annual mean, 2014 3 A NO2 annual mean (ug/m3)
: . 19-47
Wl 47-75
Il 75-10.2
10.2-13.0
13.0-15.8
15.8-18.5
185-21.3
. B 213-24.1
Dunfermline Bl 24.1-269
E Bl 269-296

Dunfermline

aQ

! 4

The map shows average NO2 concentration distribution across the whole of Fife at postcode level. Also shown are concentrations for
postcode areas in two focus towns, Cupar and Dunfermline

The map shows the NO2 concentration distribution across the whole of Fife at a grid resolution of 3m x 3m. Also shown are NO2

A e
Rap;d n Energy & Environment

concentration distributions for two focus areas, Cupar and Dunfermline &k As can be seen in the results the most obvious NOZ2 source in the Kingdom is the M90 motorway

. . . , [ = 3§ oo
As can be seen in the results the most obvious NO2 source in the Kingdom is the M90 motorway. Road sources are the most Ra pud il e Envionment Typical urban average concentrations are in the range of around 10 to 25 micrograms per metre cubed with the highest values in the
dominant source for NO2 in across Fife, with smaller but recognisable background and regional sources. The strength of the road r range being restricted to the area around the M90 motorway.

traffic signal is clear in the quite high bandwidth in the model outputs. Typical urban concentrations are in the range of around 20 to
35 micrograms per metre cubed with the highest values in the range being restricted to the surface of the M90 motorway.

The model has a resolution of 3m
PM,, average by postcode Concentrations for a single postcode (>300miIIion prediction points) and

AT 3 S H
Prag’ o 58 7*“*’ M Every postcode in Fife has  covers the whole Local Authority

X| annual mean modelled 5035 Data products include
concentrations of NO, and

KY127XL PM,,. Maximum, minimum  COmmon GIS formats, Google Earth

PIT0aetzirariezszs | and mean values within - |gyers, interactive report including
PM10_min: 12.1037893295 each POStCOde area are O A
provided. PENAI.

PM10_max: 12.3360395432

HO2. 26 121300102508 These values will be useful
NO2_min: 12.1078414917 to health professionals who
use postcode level metrics

NO2_max: 12.2961168289 : 4
in their analyses.

e Y

Ricardo Energy & Environment in Confidence © Ricardo-AEA Ltd 15



Impact of CAZ on society locally |R

Ricardo working with the leading
CAZ cities:
Southampton, Leeds, Nottingham, @ A N R

w—— Quter Boundary

Derby and London g el

Model domain

e \odel Domain

== PCM Roads

Considerations include: [y | e
Charging of vehicles to enter zone
Placement of boundary
Air quality and health benefits
Social and economic impacts

Impacts on business and
displacement

1500 750 0 1,500 Meters
T

ks Hoat
Contains|OS data¥®iCrowin:Copynght and database right 2016
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AQMAS in Southampton )| +]

Training and Technical Guidance from the Experts

ot
y o DL\ |

Western Approach

£

This map s basod upon Ordnance Survey material with the permission of Ordnance Survey on bohalf of the Controllor of Hor Majesty's Stationary Office & Crown copyright.
Infringes right and may load el City Councl 1000196792012~ e

n Confidence



Evolving the scheme options EIM/A|Q +)

Training and Technical Guidance from the Experts

Class B covering AQMAs

Legend

I romas
B NewAQMA

Class B or D and two boundaries

Legend
| CazZones

Z:”t:”;“"’ 3 boundaries and 3 classes
I AcMas (Detra - Jan 2017)

Model domain + 200m
Lee

Southampton
Airport
L \ )

Rownhams

Itchen Valiey
Country Park

Southampton City Golf &

Hillyfieids

West End

O The A

Southampton
Common

1500 750 o 1.500 Moters.
- —
Contains OS Gata © Crown Copynght anoea

o Marchwood
Industrial Park

Pooksgreen s Marchwood
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N
A matrix of options E|M|A|Q|+}

Training and Technical Guidance from the Experts

Expand boundary

—

Inner Boundary | Outer boundary City Wide

Class B Class B Class B
3 \ Possible Doughnut options
& .. City wide B plus inner Class C
® Inner Boundary | Outer boundary
o . L .
= Class C Class City wide B plus inner Class D
& I

Inner Boundary
Class D
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A longlist

Scenario

0 DM (notincl. CAZ response)

1 Citywide B

2 Citywide C

3 Citywide D

4 OuterRR B

5 OuterRR C

6 OuterRR D

7 Inner WA+CC (Inc InnerRR) B

8 Inner WA+CC (Inc InnerRR) C

9 Inner WA+CC (Inc InnerRR) D
10 Inner WA+CC (Exc InnerRR) B
11 Inner WA+CC (Exc InnerRR) C
12 Inner WA+CC (Exc InnerRR) D

13 Citywide Doughnut BD
14 Citywide Doughnut BC
15 Citywide Doughnut CD
16 Citywide Doughnut BD
17 Citywide Doughnut BC
18 Citywide Doughnut CD

19 OuterRR Doughnut BD
20 OuterRR Doughnut BC
21 OuterRR Doughnut CD
22 OuterRR Doughnut BD
23 OuterRR Doughnut BC
24 OuterRR Doughnut CD

25 Double Doughnut BCD
26 Double Doughnut BCD

Red Blue Brown WA+CC |Brown WA+CC |[Brown CC |Brown CC
Citywide |Outer RR |incInner RR  |excInner RR [incInner RR |exc Inner RR
B
C
D
B
C
D
B
C
D Scenario
B
C
D 1 Citywide B
B D 2 Citywide C
B C 3 Citywide D
C D 4 OuterRR B
B 5 OuterRR C
B 6 OuterRR D
C 7 Inner WA+CC (Inc InnerRR) B
B D 8 Inner WA+CC (Inc InnerRR) C
B C 9 Inner WA+CC (Inc InnerRR) D
C D 10 Inner WA+CC (Exc InnerRR) B
B 11 Inner WA+CC (Exc InnerRR) C
B 12 Inner WA+CC (Exc InnerRR) D
e 13 Citywide Doughnut BD
B C D 14 Citywide Doughnut BC
B C D |

Ricardo Energy & Environment in Confidence

Reduced list for sifting

E[M|A|Q|+}

Training and Technical Guidance from the Experts

Re lue Brown WA+CC |(Brown WA+CC [Brown CC |Brown CC
Citywide [Outer RR |inc Inner RR exc Inner RR inc Inner RR [exc Inner RR
B
C
D
B
C
D
B
C
D
B
C
D
B D
B C

© Ricardo-AEA Ltd
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Example sifting results EIMIA|Q +3

Training and Technical Guidance from the Experts

Air Quality Management Areas
Emissions Weighted Vehicles % change Pass / Fail Criteria

A3024 Northam Bridge
A33 Milbrook Road West
A33 Redbridge Road

A33 Town Quay

A335 Onslow Road

A35 Burgess Road

A35 Hill Lane

Commercia Road

New Road

Victoria Road

Windmere Ave - Redbridge Hill
A3024 Northam Bridge
A33 Milbrook Road West
A33 Redbridge Road

A33 Town Quay

A335 Onslow Road

A35 Burgess Road

A35 Hill Lane

Commercia Road

New Road

Victoria Road

Windmere Ave - Redbridge Hill
Minimum (Pass / Fail)
Minimum (Pass / Fail)

-11%| -6%| -5%| -9%
-2% -2%
2%| 1%| 1%
2% 1% 1%
-24%)| -21%| -21%
-24%| -1%| -5%
2% 2%
-12%| 0%

-14%| -7%| -8%
-10%| -7%| -6%|-13%|-25%
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Key success criteria E|M|A|Q] +

Training and Technical Guidance from the Experts

Options should be assessed against the following criteria:

a) cause NO2 levels in the area to reach legal compliance within the shortest time
possible;
— Primary focus is compliance with the EU directive in relation to the Western
Approach

— Secondary focus is compliance with in all other AQMAs

b) minimise the effects and impacts on local residents and businesses, including
disadvantaged groups, and have no unintended consequences;

c) demonstrate value for money.

Ricardo Energy & Environment in Confidence © Ricardo-AEA Ltd

22




Key conclusions EJMJAJQJ+§

Training and Technical Guidance from the Experts

e A CAZ s essentially an environmental charging scheme, with support measures

e However, the Government is encouraging LA’s to consider LES or non-charging
measures as an alternative

e Developing LES or non-charging measures needs to be done as a cross authority
process considering all policy levers
e Developing a formal CAZ requires consideration of both boundary and CAZ class
— Key objective is to meet compliance with minimal impact on residents and
businesses

e Highways authorities will be a key player in the development and implementation of a
formal CAZ
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