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Pollution in UK (London)

* 1257: earliest recorded pollution incident — Queen Eleanor (wife
of Henry lll) forced to leave Nottingham for the country because
of stench of coal smoke. She was worried about her health ......

* 1272: King Edward |, urged by noblemen and clerics, banned
burning of sea-coal. Anyone caught burning or selling sea-coal

was to be tortured or executed
* First offender caught was summarily put to death — made no difference

* 1285: Commission set up to investigate problem of coal
burning in London
* 1288: Commission re-convened .....
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Pollution in UK (London)

1306: Proclamation from Edward | cu
London. Prohibited coal during sessifs

Richard Il (1377-1399) and Henry V&
curb the use of sea-coal ,

1578: City's Company of Brewers =
wood in their breweries because of &
Elizabeth

1606: Shakespeare’s Macbeth first piis S
foul is fair: Hover through the fog andissE
1661: John Evelyn “Fumifugum” |
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http://en.wikipedia.org/wiki/Image:John_Evelyn.jpg

Early Legislation

184 3:
1845:
1845:
1847:
1853:
1858:
1866:
1875:

Select committee on smoke nuisance
Select committee on smoke nuisance
Railway Consolidation Act

Trains Improvement Act

Smoke Nuisance Abatement Act
Sanitary Act

Sanitary Act

Public Health Act
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London Fogs

1800s: > million London residents burning soft-coal,; winter "fogs" became a nuisance.
1813: Dense and persistent fog for over a week.
1873: Coal-smoke saturated fog, thicker and more persistent than natural fog, hovered

over the city of days. As we now know from subsequent epidemiological findings,
the fog caused 268 deaths from bronchitis.

1879 Fog lasted November to March, 4 long months of sunshineless gloom.

1900- Many fatal accidents, road and rail transport stopped. Football matches/race

1924 meetings abandoned.

1927 February; dense and persistent fog for 6 days. Many serious road and rail accidents.

Shipping on the Thames completely stopped.

1930 December; visibility so bad that many people walked into canals and rivers. Severe
traffic disruption.

1934-36 | Dense and persistent fogs. Many deaths. Shipping at a standstill.

1948 December; ~300 excess deaths .
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London Smog, 1952

Dieaths per day
1000

750+~

500 -

250-

*September 17

Smaoke
mg/ cu m
2

Deaths per day !/ sulphur dioxide (pph)

1100

1000

900

800

700

600

500

400

300

200

100

4400
—g— Deaths

| | —&— Sulphur Dioxide |~ ____ L 4000
—4— Smoke

Date, December 1952

Smoke (micrograms per cubic metre)



Aftermath

Jan 1955:

* “The Dark Day”

Feb 1955:

* Gerald Nabarro’s Clean Air (Anti-smog) Bill
July 1956:

* Clean Air Act

1968 Clean Air Act; Tall Chimneys

* Tall chimneys: basic principal for the use of tall chimneys for
industries burning coal, liquid or gaseous fuels

Dec 1957 and 1962:
* Severe smogs; 800-1000 excess deaths ........
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Air Pollution: Disasters
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http://upload.wikimedia.org/wikipedia/commons/6/6a/Chernobyl_Nuclear_Power_Plant.jpg

Air Quality Management

e Strategic planning:

* Monitoring networks/ modelling employed to spatially identify
exceedance hotspots (AQMAs, LEZs)

* Air quality Index:
* Includes four bands for PM,,, O5, CO, SO,, NO,

* AQI < 50 is considered safe zone for all, including those with
sensitivities (typically Beijing AQI soars to 755)

* Air quality Legislation:

* The Urban and Rural National Air Quality Scheme is part of a
UK drive to meet stringent EU directives on air pollution



Directive 2008/50/EC on ambient air quality
and cleaner air for Europe

This Directive lays down measures aimed at the following:

* Defining and establishing objectives for AAQ designed to avoid, prevent
or reduce harmful effects on human health and the environment

* Assessing AAQ in MS using common methods & criteria

* Obtaining information on AAQ to combat air pollution and nuisance and
to monitor long-term trends & improvements resulting from measures

* Ensuring that information on AAQ is made available to public
* Maintaining AQ where it is good and improving it in other cases
* Promoting increased cooperation between MS in reducing air pollution
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Air Quality Legislation

* The UK Air Quality Standards Regulations 2010

* limit values, target values, long term objectives, etc.

* based on EU limit values and sets standards for following

poIIutants

Sulphur dioxide (SO,)
* Nitrogen dioxide (NO,)
» Oxides of nitrogen (NO)
+ Particulate matter (PM,, and PM, ;)
* Lead
+ Benzene
« Carbon monoxide (CO)
* Benzo(a)pyrene
* Ozone (0O5)



Local Air Quality Management (LAQM)

Enforced by the UK Environment Act 1995 to identify
hotspots of poor air quality in LAs

Applies a ‘human health effects-based approach’
following the National Air Quality Strategy (2007)

Ensures UK compliance of the European Ambient Air
Quality Framework Directive

Local air quality management: Policy guidance (PG09)

(


http://www.defra.gov.uk0/

Air Quality Management Areas (AQMAS)

* Under LAQM, LAs are prescribed following steps:

* Step 1 (technical): conduct review and assessment of air quality and
designate AQMA

* Step 2 (management): develop and implement an Air quality Action Plan
(AQAP) to meet the AQ objectives

* To date, over 230 of LAs (approximately 60%) have
declared one or more AQMAs for different pollutants
(predominantly NO, and PM,)

* Transportation identified as the main source of
pollution in the majority of the AQMAs (approx. 92%)

* Pooling Local Transport Planning with AQ policies



Low Emission Zones (LEZS)

Effective in most EU countries for NO,, PM, O,

Spatial AQ management strategy, restricting heavy duty
polluting diesel vehicles entering a zone/road

* usually over 3.5 tonnes Gross Vehicle Weight (GVW)

Over 70 cities and towns in 8 countries around Europe
operate (or are preparing) LEZs

* Most LEZs operate 24 hours a day, 365 days a year

New PM, - exposure reduction responsibilities (EC)

* LAs required to reduce the overall background concentrations
and not just focused on hotspots



AQ information/ decision support tools

* Meso-scale models: emission toolkit + dispersion + GIS mapping
* OpenAir — (http://www.openair-project.org/)

* ADMS - Urban (Cambridge Environmental Research Centre, CERC, UK)
(www.cerc.co.uk/)

* AIRVIRO - (SMHI, Sweden) (www.smhi.se/airviro)

* Macro-scale models: regional forecasting

* Community Multi-scale Air Quality Model — CMAQ (USEPA, US states air
quality management tool)

* WRF-Chem (NCAR, NOAA, US)
* Integrated models for CAPs, VOCs and GHGs

« Harmonized Emissions Analysis Tool - HEAT+ (Local Governments for
Sustainability, ICLEI) (www.heat.iclei.org/)



Global to local (Glocal) management

Local to global scale policy synergies

Local Governments for Sustainability - ICLEI
* http://www.iclei.org/

Transport/ domestic

* www.howpollutedismyroad.org.uk/

City regions

* between 30-40% of air pollution in London is generated from
sources outside of Greater London

Urban-rural fringes

* ‘sustainable’ heat and power via CHPs ought to generate
additional sources of PM,,, NO, in peri-urban areas



Monitoring and Measuring Air Pollution

Air quality
monitoring
station

Personal air
sampler

Diffusion tubes
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Automatic Networks
UK

* For the purpose of monitoring and reporting air pollution,
UK has been divided into regions (or zones)

 UK's largest automatic monitoring network; includes
automatic air quality monitoring stations measuring:

* Oxides of nitrogen (NOx)
* Sulphur dioxide (SO,)

* Ozone (O,)

* Particles (PM,, and PM, ;)

* Sites provide high resolution hourly information
communicated via electronic, media and web platforms
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UK Non-Automatic Networks
Include:

* UK Eutrophying & Acidifying Network (UKEAP)
* Acid Waters Monitoring Network

* Urban Heavy Metals Network

* Rural Metals Network

* Nitrogen Dioxide Diffusion Tube (1993 to 2005)
* Smoke and Sulphur Dioxide

e Black Carbon Network

* PAH

* TOMPs

* Non-Automatic Hydrocarbon Network

* Particle Numbers and Concentrations Network

September 17
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Modelling Air Pollution
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Modelling - global

15 20 50 80
Satellite-Derived PM , [ug/m]

*NASA's satellite-derived map of PM, - air pollution
(Courtesy: Dalhousie University, Aaron van Donkelaar).



Public Registers

Environment Agency obliged by law to make a certain amount
of information about its licencees and their operations available
to the general public

Information has been collected into public registers, and it is
held in the Environment Agency's Area offices
Access via Customer Services Centre at local Area office

Can use the online search to get the contact details of your local
Area office - just enter e.g. postcode
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UK and EU Emissions Inventories

* Accuracy is difficult to assess
* Lack of reference data
* Some data is difficult to collect eg HGV

* National emissions inventories
* Often revised annually
* Improvements in methodology applied retrospectively
* By source
* By type of fuel

Hyperlinks:

23


http://naei.defra.gov.uk/
http://naei.defra.gov.uk/
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http://naei.defra.gov.uk/data/ef-all
http://naei.defra.gov.uk/data/ef-all
http://naei.defra.gov.uk/data/ef-all
http://www.air.sk/en/corinair.php

London Congestion Charging Scheme: change in pollution concentrations and

years of life gained (YLG) over ten years by area and deprivation group

From Tonne et al, OEM, 2008

NO, Pre- Pre-post Mortality @ YLG over  YLG over
concentration  difference  rate /10° ten years |0 years
per 10°
Area
GL 39.87 0.10 799 26
CCZ 54.72 -0.73 812 683 183
Non-CCZ 39.43 -0.07 798 1,256 |18
Deprivation group
I 38.15 -0.02 693 5
2 41.85 -0.07 731 19
3 43.30 -0.09 812 24
4 44.58 -0.14 871 36
5 47.01 -0.24 908 60
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Carbon footprinting for climate change management
in cities

Carbon Management (011) 2(1, 43-60

Laurence A Wright', Jonathan Coello', Simon Kemp' & lan Williams:"
Asignificant proportion of ctiviti i citias. As canters
of high consumption, wealth and creativity, cities must play a significant fole in tackling climate change.
Action to reduce emissions at  local level requires that municipal and local govemments have a good
understanding of emissions sources and reduction potentials. To achieve this, municipal governments
requira adaquata tools and resourcas to enable effectiva policy decision making. Tha carbon footprint is

originated in the ‘gray and it y racognizad in {

and enables
wnicipal authorities to localize the issue of climate change and promote the benefits of dimate change
mitigation at the local lavel. Existing framework guidance often fails to includ all relevant emissions or

For reprint orders, please contact reprints(@future-science.com

‘Carbon footprinting”: towards a
universally accepted definition

Carbon Management (2011} 2()

Laurance A Wright' Simon Kemp' &an Willams'!
As the threat of cli ute, 50 does the of impact(s),

mber of what
does the term ‘carbon fnomnnt’ e e T accepted defiiton before a
consistant, accurats,
e e B e e e e e ul e e
applications, boundaries and limitations. We argue that to only account for CO, e ‘would resultin
o izt o alos i of GG i agpifican otk ot mvssgurant,whib blsion
‘of all GHGs s very time-consuming and expensive, and should be considered only in system-specific life
Cycla-based assessments; this requires a separate definition, name and methodology. We suggest that as
0, and CH relati

follow widely varying methodologies, limiting comparability. This article examines the concept of climate
i i ofa

ipal

a cost-affactive, practical and repeatable metric that
globeasa 'baseline’ indicator.

The threat posed by global climate change requires
ietnsionsl action that includes commonly sgreel
pprosches for the and

by municipal h

‘management of their own activities 45/ These govern-
ments must play a centeal ol n reducing GHG e
sions. In

G cmons, e st and the deelopment of
dlimate change mitigation measures. Citics arc arcas of
high consumption and population density; oftcn respon-
sible for a plethora of environmental problems [1/; more
than ewo-thirds of the workd s cnergy was consurmed in
cities in 2006 |2] and at least half of the world s population
now lives in urban arcas, with the numbers of mega cit-
than 10 million)
idly . Asa consequence, he actviies wichin ciies and
management of cities are disproportionately important
in terms of global climate change policy-making.
Local and regional governments are responsible for
many decisions that affect climatc change management
in cities, including transport and land-usc planning,
zoning and setting building standards as well as the

of local responsibilitics in rclation to narional targees
‘must be developed (¢]. T
national climatc change legislation and rargets. Policical
emphasis has traditionally facused on global solutions
negotiared through agreements such as the Kyoto
Protocol [7) and national legislation such as the UK’s
Climate Change Act 2008 ). A shift to subnational,
regional and municipal climate change povernance has
emerged in recent years, giving risc to programs such
as Cities for Climate Protection (CCP) 31.

In pursuit of dlimate change localization, the con-
cept of the ‘carbon footprint” is increas ing recog-
nired as a valuable ool in GHG cmissions manage-
ment, Despite its proliferating use, there is uil licle
consensus in the academic community as to what it

cquires the localization of
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A beginner’s guide to carbon footprinting

Carbon Management (2012 30),

lan Williams*, Simon Kemp, Jonathan Coello, David A Turner & Laurence A Wright
c:

impact the threat of climata ch:

H acarbon

footprinting analysis for the frst time, they willalmost certainly be struck by the broad array of definitions,
approaches and terminology surmounding the field. This paper provides an introductory guide to some
basic concepts in carbon footprinting for researchers and lay people interested in the area. Each stage of
calculating a carbon footprint is considered and an introduction to the main mathodologies is providad.
The advantages and disadvantages of the various approaches are discussed and a rough framework of

sources are included and a glossary of key carbon footprinting terminology is available in supplementary

data online.

In recent years the need o tackle anthropogenic GHG
emissions has hecome increasingly urgent as our

anding of the risks of climate change has sdvanced
(1. For this reason, mechanisms to bring abouta reduc-
tion i the quantitics of anthropagenic GHG cmissions

oF the term “fotprint’ as a measure of human envi-
impact and, thus, the fact that the carbon

footprint does not apply literally to an amoune of land
arca & not a conceprual problem with the usc of the
v, Fusthermene, the sdditional unccresintesineror
kees such

must be devised and perfected. in order that -
bl o rdhrepogenic dimace forcing may b sqia-
bly d i

duced by ing i of |
a calculation stcp ..namuu: o

targees can be scnnd fgress measured (2.

The carbon foorprine has, s s mcepion soms-
time around the millenninm, become a commonly
recognized phrase for relating 3 given human activity
with a certain amount of GHG emissions (3-51. The
arigin of the term stems from the concept of ecelogical

which was introduced in the mid-1990s

A mulirude for the carbon footprint
have been forwarded in both the academic press .51
and grey literature (ioL,102). Some definitions include
anly CO, emissions (4, others include all GHGs i,
snmmvulenﬂdn t and indirect GHG emissions
o, while others stipulace that enly direct fucl and
energy use should be included. . To reduce confu-

ing the definition of a carbon footprin,

as amethodology for estimating the arca of the Earth's
surface needed to provide all necessary resouces to, and
process vaste and pollution from, a given population,
organization or activity q).

The term carbon footprint’ has been criticized in the
past as a misnomes, given that it does not have a unit
o area while the word ‘footprint” suggests a form of
land take f7]. However, there i already wide acceptance

Wright et al. secently propesed 1 definition aimed
at being practicable, requiring only relatively cas-

print as proposed by Wright e al. 1) as we believe it
torbe the most clear, pragmatic and aceurare definition
available.
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be usad in the determination of a carbon footprint. This should aliow the carbon footprint to bacome a
«cost-effective, practical and repeatable metric that can be adopted by all types of organizations across the
globe as a ‘baseline’ indicator. Howaver, it is likely that a more comprehensive matric will be required in
‘some dircumstances and by some organizations, s we also propose further GHGindlusion for fulllife cycle
assassmant basad assessments; whera complata data is obtainabla it can be used to provide 3 ‘climate
footprint’. This name reflects the addition of noncarbon-based gases and encompasses the full range of
‘gases used in the global political community’s response in managing climate change. We condluds by
(considering lessons leamt with the proposal of sound and pragmatic definitions.

“The threat posed by global dimatc change s now widely
recognized and the Intergovernmental Panel on Climate
nge urges that action must be taken to limit global
average temperature rise to 2°C above preindustrial lev-
s to avoid the worst effects (1. Robust ap
the measurement and management of GHG cmissions
are required for target setting and assessing the success
of dimate change miti
prints’ are increasingly being
indicator in the field of GHG and carbon cmissions
management 2|

The term carbon faotprint has become 2 commonly

of rclating a certain amount of GHG cmissions t 3

certain activity, product of popularion. The term is also
used inerchangeably with other terms such as ‘carbon
accounting’ or ‘carbon inventory’. The use of the term has
been driven largely by media, government, indusery and
nongovermmental organizations, captivating the interest

b Jchough th

ly recently!
muniy, where ffort has traditionally focuscd on e cycle
L result, previous authors suggest
e hee s confasion and e conscnoas ove whs he
term actually means or what the process measures 1.
Prior to establishing a definition of a carbon foot-
print, a number of issucs demand answers. First,
what does the carbon footprint actually measurc: is
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Towards standardization in GHG quantification

and reporting

Carbon Management(2012) 3(3), 223225

EpiroriaL

(19 9 . the
sooner H reached, the
.
David Tumer, tan Wlliams*, L , Jon Coall
The requi Kl ic GHG emis- has been proposed 1141, which aims
sions has ax human under o el The question is: should we

sanding of he ks ofclimse Change has dvanced.

ping
nisms o Ling aboue 3 reduciion in the quaniies of

continuc using the commonly used rerm, ‘GHG inven-
tory’, and endeaor to impose and premte a srict defi-
nition.or should we introduce a new rigorously defined

cmissions in order th

verm, the ‘cli 2

il for equita-
bly aigned and specf i
‘argets can be set, and progress measured.

The ‘carbon footprint’ is increasingly being recog-
nized as avalusble indicator in the field of GHG cmis-

of ‘carbon footprint’ has been limited to the inchusion of
amissions of OO, and CH, by Wright ctal 1. However.
i some cases 3 more complete messure is nesded dhat
includes the full array of Kyoto *basket’ GHGs — CO,,
CH,y N0, ulfur hexafluoride, hydrofluorocarbens and
‘perflusrocarbons. Outside of the academic literarure the.
conventional approach is to term this metric 2 ‘GHG
inventory’ [2). However, in the academic literarure, the
erm has ben used to account different col

Arguments for the ‘GHG Inventory’ & agalnst the
‘climate footprint
The ‘GHG inventory” is 2 well-cstablished term in the
academic litcrature. A scarch of the terms ‘GHG inven-
tory” and ‘climate fotprint’ was conducted through
SeienceDircet (10/01/12), with the term ‘GHG inven-
returning a toral of 2355 articles in comparison
i st of 16 actdes o the v chonae fook
prine’. An identical search of the same two terms
conducted on Google Scholar (10/01/12), returning
7110 articles for ‘GHG inventory’ and 283 articles for
the ‘climate faotprint’.
The rerm "GHG inventory’ is also used as convention
inrernational standard: i

lections of GHGs and other dlimate-influencing gascs,
i fusion aver the definition of the ‘GHG

inventary’, Consequently, an alternaive term, the

of the Kyoto Protacol, Annex 1 Darties are required to
submit to the UNFOCC an annual ‘GHG inventory,
which s to consist of a quantitasive lit of thar nation’s

ek, Soutbarmpton, SOI7 18LUK
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Carbon footprinting in the UK waste management sector

Carbon Management (2011) 2(6), €77-690

David A Turnar, Simon Kemp & lan Willlams®
Tha UK wasta managemant sactor is undar incraasing prassure o measure, raport and managa its GHG
emissions. In racent years, It has become common for large waste management companies to r2port.
their annual carbon footprint, and a sactor-specific standard has been developed, the Entreprises pour
IEnvironnamant Protocol. In this articla, wa hava critically evaluated approaches taken within the wasta
management sector to measure, report and verify its carbon footprint. Although the Entreprises pour

Prowcol has been made freely available, its use has been limited. With no commonly

ntly,
GHG management. There is a need for a robust, transparent, commanly agreed waste management.
raporting

GHG emissions.

The UK waste management sector s coming under
incresing presture from the public and cental gov-

GHG emissions and their activitics. Key aspects of
the carbon foorprint definition debaze are din

sions (131, GHG: cmissions B o comprisc
approximarcly 3% of the UKs total 11, with approxi-
macely 89% ufrhuenur‘

Wright et a. [, while Fir
methodological challengss 17, We s..wma“ defini-
son proposed by Wiight .t 2 catban oaprinn

hould be defi nyml amount of

CO,and CI

CH, emissions, 3 peret
than CO, (as pely h, glnbll warming poreatial

or acivity, (unstdmng ol elevant s sk and
b ofthe

[GWE] over 2 [GWP,, ], prin-
cipally arising from landfill gas. However, certainwaste

population, system or activity of inerest” u,

. aret pr
energy, which could substitute an equivalent quantity
produced from fossil fucls, or through the racovery of
‘materials. Thus, the challenge for the waste manage-

simultancously reducing its GHG emissions.

Casbon footprinting,  concept incrcasingly being
recogaized as a valuable indicaror in the ficld of
GHG emissions management. can help waste man-
sgemen: companies better asscss the link berwreen

The waste sector:scape
The UK waste managem ent sector comprises local
authoritics, a relatively small musmber of lasge private
employers and a large number of small-to-medium
enterprises (SMEs). Waste management is defined by
the 2008 European Waste Feam evork Disective a5, “the
collection, tansport, recavery and disposal of waste,
indluding the supervisian of such aperations and the
after.care of disposal sites, and inchuding scrions taken
azadealer or brokee” (1. Aulakah and Thorpe, fllowing
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The role of business and industry in climate management

after Durban

Carbon Management(2012) 35}, 431-433

€6 . itisunreatistic to expect most businesses tact beyond thelr means for

purely morai and ethicalreasons. 9%

1an Williams*, Jonathan Coello, Simon Kemp,
Erin McMurtry, David Turner & Laurie Wright

Sou RSB

Carbon Management
ey

Keysorcs: business = industy = standsrdization  sustainabilty

g
El
8

Ononclevel, i couldb: 17h COP ac
lack

Durban savr ths i
mational proectionism that hasplagued recent COPs. &

lan was e ke plae and shas e et progrcs
s made.

Howeves, a more balanced conclusion might be that
we are maling slowr but steady progress to address the
long-tcrm challenge of climare change, collcctively and

The wwere eweo keyr
emerge from the mecting:

‘ments, especially in terms of assisting developing
‘nations to ceal with the ffeces of climate change;

- There is sill no agreed common accounting frame-
work for carbon emissions; withour this, meeting the
“within 2°C goal’ will be extremely diffiul.
Unforzunarclys we feel that one of the averriding

messages to emerge from Dusban is that there is not

an urgent necd for industry and busines to develop an

= Driven by the EU countries. a pat an
i iomal i d Alepally bind-

cffective GHG wntil 2 long-term
i climate ment is established.

ing agreement, based upon sound science, covering

both developed and developing caurerics, will be nego-

cargees and actions;
= Real progress was cvideat on. J.gygms,nmmg
echnogical dvances, REDD sod adapen
Conversely, the key negative messages et
- Therewasliel progres on how we might cooc thegop

&0 maintain the planct within 2°C of warming;

e agree
o at lcast been drafied . This is nat likely o0 be unil ax
least 2015, Ultimately, businessesare concerried with the
bortom line and, until more is known about the specif-
ics of any cconomic mechanisms w be pu in place by
governments, they will not be in a position to introduce

tion, At present, nothing has been agrecd about emis-
sions reduction targets or how they will be achieved.
From 2015 we will have some idea whar measures may
be put in place. By 2020 we will knosr which countrics

i Secsherpton, 017 18, U6
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Avmapheric Emviromroers 95 (2014)214-224

]
Contents lists available at ScienceDirect P
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Atmospheric Environment
journal homapage: www.slsavier.com/locate/atmosany
Review
Direct carbon dioxide emissions from civil aircraft ® P

Matt Grote’, lan Williams, John Preston
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Global airlines consume aver 5 million barrels of ol per day, and the resulting carbon dioxide (C02)
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1. Introduction There is a clear need t reduce the emissions of the United

L1, Rationale

(HEFCE. 2010b), With more than 24 million students (Wil iams and
the scientific community that significant  Ongondo. 2011), 380,000 stall (HESA, 2012) and 139 wniversities
a (Universities UK, 2013) the HE sector contributes 11% of the UK's

There is lietle doubt i
nd

(GHGs) directly influence the climate system (IPCC, 2007: Hoffman  public sector emissions (Ward et al. 2008). In respomse t this and
et el 2009: Callinset al. 2010) The United Kingdom's (UK) Climate  external government pressure, responsibility for carbon.

Change Adt 2008 & the workls first carbon-related regulation and  ment within the English HE sector has fallen on the Higher Edu-
drives the UK towards an 80% reduction in scope 1 and 2 carbon  cation Funding Council for England (HEFCE), which has prescribed
emissions by 2050: each sector of the UK must be commitied o a sector target of 34 reduction below 1990 levels in seope 1 and 2
emission reduction in order to attain this. Scope 1 emissions are  emissions by 2020, equating to a reduction of 3% of the 2005/06
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Local government authority attitudes to road traffic CO,
emissions modelling: a British case study

Matt Grote, lan Williams, John Preston and Simon Kemp

Facuhy of Enginesring and the Envi 1 UK

ABSTRACT ARTICLE HISTORY
Local govemnment authorities [LGAs) play a key role in facilitating Receved 29 Februay 2016
mitigation of road traffic CO, emissions and must engage in Aecepred 5 5 s
emissions madeling to quantify the impact of transport

interventions. Existing Emissions Madel [EM) methodologies range o0 ons -

from aggregate to disaggregate approaches, with more detal S SV
normally entailing more resources. However, it is not clear which  taffe made; emiss
approaches LGAS actually utilise. This article reports results of 3 modes; greenhause gax air
survey designed to discover the level of detail considered  qusity

practical by British LGAs (n=34) Results show that resource

scarcity is important, with particular imponance arached to EM

reusability and convenient input data sources. Most LGA EMs use

wraffic variable inputs (predominantly traffic flow and taffic

average speed), with this approach being the best-fit for LGA

resources. Linkbylink sources of data rated highly for

convenience are Road Traffic Models and Urban traffic control

systems.

1. Introduction

Ultimately, governments are responsible for providing road infrastructure and for achiev-
ing agreed greenhouse gas (GHG) emissions reduction targets, Typically, motorways and
major trunk roads (the strategic road network, SRN) are administered by central govern-
ment agencies (g Highways England and Transport Scotland), whilst responsibility for
allother adopted” roads is devolved to local government authorities (LG As). For compari-
son, the national total of 417 billion vehicle-kilometres travelled (VKT) in England in 2012
was split between 33% (1363 billion VKT) carried by SRN roads and 67% (280.7 billion

“International air transport has helped bring our world claser
together . Vet, these advances have not been without cast.
Looking forward, we must ensure that international aviation is

as energy-cfficient as possible and minimizes harmful impacts
on our climate and ecosystems”

‘within the ional boundary frol baseline (HEFCE. 2010). How these targets will be met remains to

b 1
2 emissions are emissions from purchased electricity which ocair
as a result of

be seen and forms the
This study
Russell Group' institutions by creating an emissions baseline and

VKT) carried by non-SEN roads (DIT 2013). Thase British? LGAs respansible for non-
SRN roads are known as local highways authorities (LHAs)." Under the complex
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Digestate, the semi-solid residue obtained post biogas extrac- (Lukchurst et a\ ’ﬂ!ﬂl Digested shurries have been found to

system of local government in Britain, not all LGAs are LHAs. Only first tier LGAs
(County Councils} and single tier LGAs (Unitary Authorities, London Borough Councils
and Metropolitan District Councils) are LHAs. Second tier LGAs (District Councils,
Borough Councils and those City Councils that are not Unitary Authorities) are not
responsible for the roads in their region, with the appropriate first tier LGA being
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tion in anaerabic digestion (AD), is considered a vital source of
‘organic matter and nutrients, es peally nitrogen. It is increasingly
being applied a sail onditioner/amendment (on urban gardens,
famnlands, recreationjsports grounds, fish ponds, et} or alterna-

Iy land and
sports turf production (WRAP, 2013). This is mainly due to its two
attributes — one, for providing a low carbon substitute for fossil
fertilisers (Chambers and Taylor, 2013; WRAP, 2011); two, for
restnring soil organ

significant sources of ammonia (NH). methane (CHe) and nitrous

axide (N20) emissions (Amon et al. 2006; Bacenetti et al. 2013;

Kioa, 2014: Wull et al, 20022), with potential implications for
2002; Ravishank: L

human health (Pecl et al, 2013). Nkoa's (2014) detailed review has
suggest n be considered as organic amend-
ments (o organic fertlizers) only when properly andled and
managed

recyding.
especially mineral nitrogen (Fricke et al. 2007 Karagiannidis and
Perkouidis, 2000, Moller and Stinner, 2009). Consequently,
digestate field application has been identified a5 2 sustainable
practice in terms of meeting the EU standards for sood agricultural

lLargely on both the
feedsiock and the hydraulic retention time (HET) of the digester:
s1ally langer WKT reduces the organic coment owi

e methanagenesis (Sics ot 3L, 2006). Digestate quality is

and environmental condition (GAEC) (RPA Defra, 2012). However,
ith greater emphasis on straiegies for diverting biowastes from
landfil and their sustainable re-utiisation through valorisation in
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etal. 2011}
Rigid compliance criteria for Class | digestate have been set by the

ission (EC) and the British Standard Institution
(BSI) (BSL, 2010; EC 2014). Although the scale of AD operation
dedicated to organic waste treatment is at an all-time high {and on
the rise), there is still relatively little published information on the
composition and potential environmental behaviour of digestate,

Emissians model interventions on raad taffic emisions Vor a wmk network.
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level rather than disaggregated at individul vehicle level. Hence, 2 hypotbesis is put
forwand that optimal EM complexty is ane using taffic variabls as inputs, allowing
iAs 10 capture the influence of congestion whilst svokling the complexiy of detaled
EMs that estimate emissions a1 vehicke level.
Exist estimating 4
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Introduction

More than half the warld s population now live
can often overwl

in utban amas (UNFPA, 2007), wher concentrated travel requirements

lm transpart systems during peak periods, leading to congestion. For urban road netwaorks, carrying
increasingly large numbers of vehicles results in increasingly large
‘pases (GHGs) and pollutants detrimental to air quality (AQ ). with

by
gestion increasing emissions et futther. This problem is particularly relevant in developing countries because towns and
cities in the developing warld are projected to constitute 80% of urban humarity by 2030 {UNFPA, 2007). Consequently,
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Control Technology

Air-pollution control devices

srnall cyclone
on truck

cyclone  fabric-filter baghouse electrostatic precipitator flue gas desulfurization (FGD)
limestone wet scrubber

) 2000 Encyclopedia Eritannica, Inc.
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Clean Air Southampton

Launched in April 2016 with a | R
visit from the Smogmobile

(Courtesy of Enviro Tech Ltd) L QU&IIW MonitoringVehic\e
Mapped City’s real-time '
emissions using electric van
and on-board PM,, and NOx *
monitors.

Coverage on BBC TV South,
BBC Radio Solent, the Daily

Echo, That’s Solent TV — and
much more since.....

How clean is|the air
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Breathe Easy - major campaign to clean
up city air quality

Breathe Easy - major campaign to clean up city air quality
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Trends in Road Travel

Road traffic trends TSGB0701
Annual motor vehicle traffic, billion vehicle miles: Great Britain 2014
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Contribution of Shipping to Air Pollution
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Aviation Growth
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All This Activity Has NOT Improved Air Quality

Even if all mitigation measures are successfully implemented,
traffic growth-rates will almost certainly continue to out-pace
emissions reduction-rates

Securing international agreements, setting action plans,
regulations and carbon standards will require political
leadership at a global level ........

We want air emissions to reduce but we also want business
and economic growth, opportunities for employment and
global connectivity

Huge tension between what we feel we should do to address
dangerous climate change caused by anthropogenic
emissions and what we will actually do

* To improve our air quality, we have to change our lifestyles....



aS n Taking action on smoking and health
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Taking Action on Smoking and Health

Home About us - What we do ~ What you can do ~ Training and services News & events Go smoke-free ~

Home / What we do [ Providing information on tobacco, health and inequality / National evaluation of Scotland's smoke-free legislation

National evaluation of Scotland's smoke-free

smoke-free public places — ten years on

legislation

A study of nine Scottish hospitals found a 17 per cent
fall in admissions for heart attacks in the first year 'n'me to go Achieved

after the smoke-free legislation came into force. The 10 years of
research is part of a national evaluation of the impact smoke-ﬁee smohe-free success
of Scotland's smoke-free legislation which shows that
the smoke-free legislation has had an overwhelmingly
positive effect.

The evaluation found that after the legislation came into force there was:

« areduction in the rate of child asthma admissions of 18% per year compared to an increase of 5% per
year in the years preceding it

« a17 per cent reduction in heart attack admissions to nine Scottish hospitals. This compares with an
annual reduction in Scottish admissions for heart attack of 3 per cent per year in the decade before the
ban

» a 39 per cent reduction in second-hand smoke exposure in 11-year-olds and in adult non-smokers

« an 86 per cent reduction in second-hand smoke in bars

+ an increase in the proportion of homes with smoking restrictions

» no evidence of smoking shifting from public places into the home

+ high public support far the legislation even among smokers, whose support increased once the
legislation was in place.



Active Transport & Health

*Vehicle transport

* Climate change

*Road injuries

*Promotion of
active transport

\ 4

*Noise/QolL

*Chronic
*Physical inactivity dlease
*Overweight/ *Mental well-
obesity being
*Environmental
pollution
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Active Transport Gains

For an average car driving women 35-44 years...
* 15 g fat tissue per day
* 5.6 kg fat tissue per year
* Decrease
» 20—-40% in risk of premature mortality
* 25% in breast cancer risk
« >20% all cancer risk
« >30% diabetes mellitus
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