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For first time in 155 years,
Britain set to go without
coal power for whole day

By Rachel Millard
City fnrresmn!:ient i

ERITAIN yesterday looked
get to go o whole day with-

out using electeicity made

with eoal = for the first time
ginee the Victorian ers:

Barring an energy Amergency
late last night, it marked the
firat full day without cozl-fired
energy sinee the first coal
power station opened in 1882

The nation was instesd powered
by clectricity from gas, nuclear
enecy, wind, waker and Bionass.

Gumnalﬁ;ers halled it as a8 mile-
shone i the TEs efforts 10.810D
using poal-fired power plants alto-
pether by 2025, in 4 bid to reduce
carbon emisaions.

Hannah Martin, from (Green-
peace UK, maid:'The first day
witkvout coal in Brifain since the
Industrial Revolution marks &
watershed in the energy Lransi-
tion. A decade gpo, & day without
enal wronld heve besn unimaging
Hle and o ben yearat time: our
ererpy svstern witl have radieally
transiormerd REain.

L, i a clear mesaage to any rew
poverntment that they should pri-

e s
Bygone era: Miners with lamps

oritise making the UK a world
jender in wldan. green technology

The West Burton A coal pOwer
ghation was the last {o be switched
aff the Hatlonal Grid at 10.60pm
on Thurzday.

Az the Mail wenl bo press yester-
dny, the Wational Grid said it hewd
iy planisto switch any back o -
barring & major feilire with other
plants.” Cordi: O'Hara, of the
Mational CGrid, ssid: "The UK Den-
efits feom-hiphly diverse and fexd-
bleaources of electricity. Our

e ’ o *’
on their helmets dig for coal

anergy mix continues to change.”
But she added; Tt's important to
remember coal s still an impor-
tatit source of coergy as we transi-
tign to e dow carbon system.”

Thie world's firsh coal-fired power
ptation kek-started an econamic
revolution when it ngem-d i Hol-
o, London, in 1883

Coal was used to generate
around 86 per cent of the UK'S
sleatricity until the eathy 1950= but
has since been partly replaced by
gas anid rénéwables. In 2016 1

mude up about 9 per cent of UK
elpctricity generation and over the
{ast four weeks it had supplisd onty
aroiind © per cant.

Ty thie last monkh arcund 50 per
cent of UK slecteicity has come
fromy low-carbon sources such B8
nuclear, solar &nd wind, while 45
per cent enme from gas, and the
rest frorn fmports and coal,

Coal use started to-De ful com-
pletely from April 1ash year.

Dr Simon Evans, of the wmehsite
Carbon Brisf, said: Bymbolically it
{E hupely iripoctant. The T was
the first country in the world to
have & coal-fired publicelectcity
generation sysiem.

T we are getting to the stage
whera the UK Iz one of the first
major industrilined economies
to be getling towdrds stopping
using coal’

Englneer and energy expert Dr
Andrew Crossland said: 'l think
it’s & real dermnonstration that we
pan Eeep the lighis on without
coal, which is really dmportant, It
shows that reneambles can make
such a big contrbotion.”

But I Croaslend aid attention
muet Bleo shift b asing less Fas,

“If wre eontinue toraf the system
with thiz much gas we will miss
the crrbon targets,” ive said.
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gal Smog of December 1952

Imated 12000 deaths
pted the clean air acts of 1956 and 1968




Kids Get ‘Smog Day’ As Pollution Shuts Down

Chinese City

Choking pollution measured at 40 times what the WHO says is safe

By Emily Rauhala / Beijing | Oct. 21, 2013

:
CEREN i - EEE

Winter is coming, that’s for sure. The northeastern
city of Harbin today ushered in the season with smog
so thick that visibility was reportedly limited to 10
meters in places. Classes were canceled, roads closed,

and planes grounded.

State media said the PM 2.5 reading (which measures
the level of harmful particulate matter in the air)
“exceeded” 5oo. A Reuters report put the figure at
1000, or 40 times higher than what the World Health
Organization deems safe. Photographs from the city
show air so murky it would be easy to mistake
Monday morning for deep, dark night.

Read Later

Fyodo Mews / AP

A owoman wearing a mask walk through a street covered by dense
smaog in Harbin, northern China, Oct. 21, 2013




CHINA

China’s Youngest Lung-Cancer Patient Is Just 8
Years Old, and Pollution Is to Blame

Smog-related cancer deaths in China are soaring. Now children are being affected

By Emily Rauhala / Beljing | MNowv. 05, 2013

w root JRSIRETRIN iy oo REZ

To the list of China’s environmental horrors, add
one: an 8-year-old with lung cancer. Doctors at a
hospital in coastal Jiangsu province blamed the girl’s
condition on pollution, according to a state media.
The child, who has not been identified, reportedly
lived near a busy road and was exposed to harmful
particles and dust. She is being called China’s
voungest-ever lung-cancer patient.

The news comes amid growing concern about the

health effects of air pollution. Last month the World

Health Organization for the first time classified air ChinaFotoPress [ Getly Images
pollution as a cause of cancer. The agency said air A woman and her son wearing masks walk along a road as heavy
pollution caused 220,000 cancer deaths in 2010 and smog engulfs the city on Oct. 21, 2013 in Changchun, China
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Estimates and 25-year trends of the global burden of disease
attributable to ambient air pollution: an analysis of data
from the Global Burden of Diseases Study 2015

Aaron | Cohen*, Michael Brauer®, Richard Burnett, H Ross Anderson, Joseph Frostad, Kara Estep, Kalpana Balakrishnan, Bert Brunekreef,

Lalit Dandona, Rakhi Dandona, Valery Feigin, Greg Freedman, Bryan Hubbell, Amelia Jobling, Haidong Kan, Luke Knibbs, Yang Liu, Randall Martin,
Lidia Morawska, C Arden Pope lll, Hwashin Shin, Kurt Straif, Gavin Shaddick, Matthew Thomas, Rita van Dingenen, Aaron van Donkelaar,

Theo Vos, Christopher | L Murray, Mohammad H Ferouzanfart

Summary

Background Exposure to ambient air pollution increases morbidity and mortality, and is a leading contributor to
global disease burden. We explored spatial and temporal trends in mortality and burden of disease attributable to
ambient air pollution from 1990 to 2015 at global, regional, and country levels.

Methods We estimated global population-weighted mean concentrations of particle mass with aerodynamic
diameter less than 2.5 pm (PM, ;) and ozone at an approximate 11 kmx11 km resolution with satellite-based
estimates, chemical transport models, and ground-level measurements. Using integrated exposure-response
functions for each cause of death, we estimated the relative risk of mortality from ischaemic heart disease,
cerebrovascular disease, chronic obstructive pulmonary disease, lung cancer, and lower respiratory infections
from epidemiological studies using non-linear exposure-response functions spanning the global range
of exposure.

@i®
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Disability Adjusted Life Years
DALY

Disability Adjusted Life Year is a measure of overall disease YLD YLL
burden, expressed as the cumulative number of years lost due to =
ill-health, disability or early death

+
Years Lived with Disability Years of Life Lost

)

Healthy life Disease or Disability = = ZEEEEEEETEEEEEEEEEEEE E}xpected
: : Early death life years
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Stimates and 25-year trends of the global burden of disease
thibutable to ambient air pollution: an analysis of data
ginthe Global Burden of Diseases Study 2015

bient PM, . was the fifth-ranking mortality risk factor in 2015

ed 4-2 million deaths and 103-1 million disability-adjusted lif
(DALYS) in 2015

attributable to ambient PM, ¢ increased from 3-5 millio
2 million in 2015.

one caused an additional 254 000 deat
s from chronic obstructive pulm




1990 Rank

1.High systolic blood
pressure

2.Smoking
3.Childhood under nutrition

4.Ambient particulate matter
pollution

5.Household air pollution
from solid fuels

6.High Total cholesterol

7.High fasting plasma
glucose

8.Diet high in sodium
9.High body mass index

ir Pollution

| JohnA. O'Brien

2015 Rank

1.High systolic blood
pressure

2.Smoking

3.High fasting plasma
glucose

4.High Total cholesterol

5.Ambient particulate matter
pollution

6. Diet high in sodium
7. High body mass index
8.Diet low in whole grains

9.Diet low In fruits
| May,2017



1990 Rank 2015 Rank
1.Childhood undernutrition 1.High Systolic blood pressure

2.Smoking

2.Unsafe water source

3.High Systolic blood pressure Sl g [p ESE ¢lUEesE

4.Household air pollution from solid 4.High body-mass index

fuels 5.Childhood undernutrition
5. Smoking

6.Ambient particulate matter

6. Ambient particulate matter )
pollution

pollution
7.Unsafe sanitation _
7.High total cholesterol

8.Suboptimal breastfeedin
> < 8.Household air pollution from solid

9.No handwashing with soap fuels

Air Pollution | JohnA. O'Brien 9.Alcohol use



1990 1995 2000 2005 2015
Year

[ Tracheal, bronchial, and lung cancer [ Cerebrovascular disease = Lower respirato
[ Ischaemic heart disease Chronic obstructive pulmonary disease infections

Copyright © 2017 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC
BY 4.0 license
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Air Pollution

e do not see this picture in developed countries
hy are we worried?
Nt pollution is more insidious and invisible

1S significant health effects




anging pollutants

19405-19505 1960s5-1980s

Sulphur
dioxide




nging pollutants

159805-2000s

Across this period in time:

Particulates L Vehidedstance =

T
1949-2012 ™

i walking
Dislarie liseelled
1995-2003

&\ M2000 ‘

14%

of new cars
were diesel

2014 %,

50%

af new cars
were deese|

Lead in fuel restricted 1998



Pig IS the health problem in the U

tdoor pollution estimated to be responsible for 40 C
ths annually in the UK




e
-4

Pyramid of effects

Doctor vigts

Adhma attacks, medication use,
Symptons
—

lung function changes, immune cdl regponses,

heart rate or heart rate variability responses
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Every breath
we take

The lifelong
impact of

air pollution

Report of aworking party
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KS of air pollution




KS of air pollution

ar risk for young

ring growth and development




8KS of air pollution

rse for vulnerable populations
omically disadvantaged
of higher pollution

10 medical conditions or vulnerabilit




Iphur Dioxide SO,)

ogen Oxides (NOXx) including Nitrogen dioxide (NC

lle organic compounds (VOCs)




J0r pollutants in developed countries

Ox gases are formed when fuel containing sulphur is
rned, when gasoline is extracted from oil and when
als are extracted from ore.

iratory and cardiac effects — acute and chroni
- concentration dependent

cts on vegetation and material




flor pollutants in developed countries

itrogen Oxides (NOXx)
In source Is high-temperature combustion
traffic is dominant source

act with hemoglobin producing inert com
ethemoglobin hampering the oxy
ing tachycardia, high blood pr




J0r pollutants in developed countries

olatile Organic compounds VOCSs)

anic chemical compounds that have sufficiently hi
ur pressures under normal conditions to vaporis
icantly and enter the atmosphere

nge of carbon-based molecules, such
etones and other light hydrocar




monia (NH,)

on by product of animal waste

ein with surplus nitrogen which is excreted - relea
Ing manure decomposition




Hutant definitions

rticulate matter (PM)
orically black smoke — Air passed through a filter

eplaced by metrics — Aerodynamic

Is the amount of particulate matter that is generally less than 10 um

fraction of PM10 and consists of particles <2.5 u

e between PM,, and PM, ;. referred to




ticulate Matter

position varies —

) roads - vehicle emissions

as — chemical reactions in the air

particles




emitted directly

ed by reactions between NOx and VOCs in t
e of heat and sunlight

ion sl O, + Photochemical pollution

iods with high temperatures, low n
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W do we know about the effects of
lution?

te events e.g Smog of 1952
ality trends and regional pollution

al evidence of disease mechanisms
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The New England
Journal of Medicine

©Copyright, 1993, by the Massachusetts Medical Society

Volume 329 DECEMBER 9, 1993 Number 24

AN ASSOCIATION BETWEEN AIR POLLUTION AND MORTALITY IN SIX U.S. CITIES

Doucras W. Dockery, Sc.D., C. Arben Pore 111, Pu.D., Xiemve Xu, M.D., Pu.D.,
Joun D. SPENGLER, Pu.D., James H. Ware, Pu.D., MarTra E. Fay, M.P.H,,
Benjamiy G. Ferwis, Jr., M.D., aND Frank E. Speizer, M.D.




al Average Concentrations of Total Particles;
articles, and Sulfate Particles in the Six Citie
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Probability of Survival in the Six Cities, AcCC
to Years of Follow-up.
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ge Probability of Survival in the Six Cities, AcCOrg
to Years of Follow-up.

ontrolled for smoking rates, education level, diabetes
d work place pollution

5t affected city had a death rate around 30% hig
1e least polluted city




Special Article
Ine-Particulate Air Pollution and Life Expectancy

In the United States
C. Arden Pope, Ill, Ph.D., Majid Ezzati, Ph.D., and Douglas W. Dockery, Sc.D.

N Engl J Med
Volume 360(4):376-386

The NEW ENGLAND
JOURNAL of MEDICINE




ductions in air pollution accounted for

nuch as 15% of the overall increase in life expectanc

ase of 10 ug per cubic meter in the concen
late matter was associated with an esti
nean life expectancy of 0.61 year (F
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tributors to air pollution

eased use of motor vehicles




Transport share
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icle contributions to pollution

el combustion

v petrol car emits 1/20 level of Nitrogen oxides compared to 2
5 ago. Lead free fuels. Regulated sulphur.

Ing use of diesel for small vehicles and less efficient e
tra low sulphur diesel

marine fuel sulphur




00r air pollution

tdoor air
ogical pollutants — humans, pets, insects, HDM
d house is built on — radon

and smoke




Attic
Man-made mineral fibres,

Bedrooms
asbestos, formaldehyde, dust

Dust and dust mites,
bacteria and viruses,
pet dander, VOCs from
personal care products

Living areas

Radon from soil/bedrock, CO and
NO, from fires and wood-burning
stoves, VOCs and formaldehyde
from carpets, paints, glues,
furniture and air fresheners,
tobacco smoke, pet dander

Bathroom

Mould and mildew,
bacteria, VOCs and
other chemicals from
cleaning products

Garage
CO from car exhaust,
mould and mildew,
VOUCs from stored
paints and solvents,
pesticides and
herbicides

Kitchen

CO, NID2 and
particulates from gas
cookers/stoves, VOCs
from household
cleaning products

0000000

Fig 3. Sources and types of indoor pollution encountered in homes. VOCs = volatile organic compounds.
Please note that these lists are not exhaustive and that the actual pollutants present, and their amounts,

will vary from household to household.
1 | JUILIIT A. U DIICIHI | wviay,Zuv.ii
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Pollution and climate change

ked
tion contributes to climate change

2 change has significant health risks




al Changes in Mean Surface-Air Temperature,
2016.

—— 5-year running mean
—— Annual mean

A Major volcanic eruptions
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PPollution and climate change

erage temperatures are predicted to rise byl.7 to 5.6°C within th
times of children now being born

mer heat waves increase mortality. Higher temperatures als
se ozone levels, compromising lung function and exacerb

longer pollen seasons elevate exposure to aller
rgic sensitization and asthma episodes




IBPollution and climate change

armer water temperatures - facilitate the growth of pathogenic
aterborne organisms

distribution of vector borne diseases such as Lyme disease,
virus, Rocky Mountain spotted fever, plague, and tularemia
ds as the range of their vectors changes

guito vectors of pathogens such as dengue, chiku
ay find more favorable conditions.

— crops, livestock, and fisheries —
of the world




Pollution and climate change

eme heat leads to more aggression and violence

2me weather events can cause stress and anxiety, exacerb
ssion and other mental illnesses.




ffects and interactions between the different domains constituting the expos
ic and general external environments and internal environment [2]) and healt

Tobacco

I —
Consumer

activity

products
g Physical

Specific
external
environment

Climate

|
\O/ Green
— — spaces

Urban
environment
| |

an
— |m.
LN

Traffic
Social

General
external
environment

Internal
environment

Transcriptomics
Proteomics
Metabolomics

Life course dimension

Health risk
and impact
assessment
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Tools for the assessment of the exposome.

Questionnaires
Residential,
occupational,
smoking history,
etc.

GlS-based environmental mode
Air pollution — S
Green space : 2
Noise, etc.

Pictures
Cosmetic use
Food
Cleaning products,

etc.
. 567890

Mobile devices
Smartphone
Accelerometre
Environmental sensor, etc.

P—
[ —

Integrated tools and
technologies for
exposome
assessment

1234
Biomarkers in different
tissues
Urine
Blood
Exhaled breath

condensate, etc.m

High-throughput ‘omics

technologies
Epigenomics
Transcriptomics
Proteomics
Metabolomics, etc.




atic diagram of some of the ‘omics layers and pathways of influence of the exp
on health.

Health

i DNA
Air, [ methylation, :
water, miRNA, histone RNA Proteins
dietary, proteins
soil ' i
contaminants,
occupation,
drugs,
behaviours,
social factors,
etc.

DNA sequence

Environment




nclusions

r pollution has significant impact on mortality and
rbidity

national co-operation is required - distant impa

choices are also important

f mechanisms of effects i
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