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A possible summary of the
catastrophic problem of Hong Kong’s
air pollution

» Cause of a regional epidemic of respiratory
and cardiovascular disease

 Failure to recognize the external costs

* Incompetent environmental management and
infrastructure planning

* No prospect of significant improvement from
a public health viewpoint

* Transgenerational effects on population
health throughout 21st century

School of Public Health, University of Hong Kong
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Public consultation on pollution launched

Clean air options?
Now, it’s up to you
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Health for all in 215t Century

The human right to

Clean Water Clean Air Clean Food
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Encyclopaedia Britannica, Inc.

The Silent Epidemic:
Air pollution targets vital organs
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Olympies panel warns of pollution dangers

Top committee says
Beijing’s air qualily
poses risks to athletes
By Sky CANAVES

In the latest blow to China's
Olympie plans, the International
Olympic Committee, citing the re-
sults of its own medical research,
said that air pollution could pose a
risk to the health of athletes who
participate in endurance évents
such as the marathon and triathlon
at the Summer Games in Beijing,

The committee’s medical com
mission recently analyzed air-qual-
ity data recorded by the Beijing Envi-
ronment Protection Bureau in Au-
gust 2007, when test athletic events
were held in the Chinese capital.
The medical commission found that
outdoor endurance events—defined
as those that include at least an
hour of continuous, high-intensity
physical effort—may pose some
risk to athletes in Beijing. The
mittee didn’t elaborate further on

Rters

Glympic organizers have repeatedly sought to allay Fears on pollution in Beljing,

the specific risks involved.

The announcement of the results
marks the first time the committee
has made a concrete admission that
jingz's pollution could harm Olym-
picathletes. Last year, Jacques Ropge,
committee president, said that out-

door events may be postpoped if
there is severe pollution during the
Games, scheduled Aug, & to Aug. 24.

Tn addition to the marathon and
triathlon, pollution in Beijing could
affect several lesser-known outdoor
events: race walking, marathon swim-

ming, road eycling and mountain bik-
ing, the medical commission said.

Even before the committee re-
leased its findings, athletes had ex-
pressed serious worries about air
quality in Beijing. Last week, mara-
thon world-record holder Haile Ge-
brselassie announced that he
wouldn’t compete in the marathon
atthe Beijing Olympic Games, citing
concerns over pollution levels. In
November, Justine Henin, the
waorld's top-ranked female tennis
player, withdrew from a compoti-
tion in Beijing beeause of the pollu-
tion and has vaiced continuing con-
cerns about the city's air quality.

Organizers have repeatedly
sought to allay fears on pollution in
the capital. Chinese authorities have
ordered factory closures in the prov-
inces surrounding Beijing and will in-
troduce strict traffi
sures during the Olympics. Beijing
ganizers conldn’t be reached for com-
ment on the announcement.

The British Olympic Association,
which has been testing a mask that
could be worn by its athletes during
training in China sumimer, said
despite its own preparations, it re-
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mains confident China will take the
necessary steps to make the air
clean enough for safe competition.

A spokeswoman for USA Track &
Field, the national governing body
for those sports, said the report from
the 10C had no impact onits prepara-
tions, “The USATF has acknawledged
the potential issue, and athletes are
preparing accordingl i

In its statement, the committee
said it would coordinate with inter-
national Olympic federations for
procedures including “daily maoni-
toring of air quality and weather
condition..a Teporting process
from the Beijing Enviranment Pro-
tection Burean to the 10C and rele-
want sports federation, and a joint
10C-sports federation decision to
postpone the event if necessary.”

Whether such measures will be
sufficient. remains a  question,
“There’s no magic wand you can
wave and suddenly reliably change
the quality of air in a region,” says An-
thony Hedley, chairman of the depart-
ment of community medicine at tho
University of Hong Kong, “But there
is @ very real risk that the health of
some athletes will be impaired.”




Olympic clean up reduced lung inflammation
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How much are you prepared to pay to
accommodate pollution?

South China Morning Post
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Businesses pay more to lure staff to polluted Hong Kong

About 62 per cent of the
respondents said they had to
offer overseas executives
more incentives to move to
Hong  Keng, including
“much higher” salary pack-
ages and higher housing
allowance:

“There is a fierce war for
talents in Asia but Hoi
Kong is fighting its ba
[with] one hand hehind its

Mr Lazzaratto said.
Although most of Hong
Kong's air pollution is cre-

ated by factories across the
territo: border in Guas
dong, cars and power plants
in the territory also aceount
for a large portion.

The Hong Kong govern
ment launched an “Action
Blue Sky” campaign in July
to encourage less electricity
consumption by turning
down air conditioners and
sing down

It also argues that in spite
of pollution, international
companies are continuing to

invest in Hong Kong
According to Tnvest Hong
Kong, the government's
inward investment agency,
the number of Chinese mal

land and Taiwan companies
with regional headquarters,
offices or local operath

But Hong Kong's thick
z is already driving
i Aceording
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HONG KONG: 57.00

respondents said foreign
workers were leaving the
territory as a direct result of
pollution. Ameng those
who were relocating to other
countries, 34 per cent chose
Singapore and 21 per cent
went to Australia

“If you give someone &
regional role and ask them
to choose to be hased in
Hong Keng or Singapore,
most people are going to say
Singapore,” said Mr Laz
zaroito.




Reduction in lung growth and function in
adolescents with exposure to NO, in

southern California
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Respiratory disease and pollution:

Change in risk (%)

Hospital Authority admissions

WHO AQG 2006 .~

w10

wo

Change in risk (%)

nos

+ u T
120 m 0 an 3 o 120 1

Concentration of PMy,

(1 10 416
4 L

Change in risk (%)

s

s 0w
1 I

Change in risk (%)
o0

w w0 » o m "o o W o m
Concentration of SO, Concentration of O,
School of Public Health, University of Hong Kong




Mortality and pollution:

The poor

are most at risk:

a cause of environmental injustice
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Consistency Inconsistency

Hazy days

Number
per year
WHO Air quality guidalines

for particulate matter,

ozone, nitrogen
dioxide and sulfur dioxide

Global update 2006

Summary of risk assessment

WHO reviewed thousands of reports

WHO AQG: a definitive multination
consensus statement

Asia and Hong Kong strongly
represented

Source: Hong Kong Observatory
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The HKSAR government declares it needs
more information on the health effects of air
pollution
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DONALD TSANG ON AIR QUALITY Anthony Hedley
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Visibility and pollutants in Hong Kong:
our loss of visibility is due to pollution

Tsim Sha Tsui to Victoria Harbour Average pollutant levels across Hong Kong
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The four-day smog in New York City in November
1966 led to a state of emergency being declared

Source: Associated Press

School of Public Health, University of Hong Kong

Low visibility kills:
There is a strong association between daily
visibility and daily deaths in Hong Kong
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Are daily newspapers
the only platform for
the dissemination of
environmental
science and public

health?
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HK’s smog a medical
emergency, says scientist
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Children breathe easwr w1th controls on factory fumes

Clean answes
outdoo

K.Y Cheng

. University of Hong Kong Professor Anthony Hedley shows pasitive results of a survey on
quality and children’s health while Environmental Pratection Assistant Director Frad Tromp looks on.

By KATHY GRIFFIN

BREATHING problems
among children have im-
proved since controls were
put on factory chimney
fumes = but the gains were
negated for children of fam-
ilies who smoke.

In the first local study 1o
link better health to outdoor
air quality, the University of
Hon Kong cstimales up to

0 visits to clinics were
svgmd by having cleaner
air.

‘Children living near in-
dustrial areas benefited in
particular because they had
shown higher levels of
coughing, wheezing, sore
throats and other ailments
prior to the introduction of
the controls.

But children exposed (o
tobacco smoke in the home
continued to be at much
higher risk than others to
breathing problems — the
first time such findings on
passive smoking have been
made in Hong Kong, re-
searchers say.

About 13,500 children in
Kwai_ Tsing and Southern
districts were studied in
1989, 1991 and last year.

The contrals on factory
emissions came into
on July I, 1990, and forced

School of Public Health, University of Hong Kong

operators to use fuel with a
0.5 per ccnlsulphuroonlcm
as onowd 2.5 per cent

The carlier study found
children in Kwai Tsing were
50 per cent more likely 1o
wheeze and cough than thase
in Southern, but this was re-
duced 1o about 15 per cent
after July 1990,

Professor Anthony Hed-
ley of the university's de-
partment of community
medicine, which conducted
the study, said the results
could be applied to the
whole population.

“But the black area was
the excess risk of living in a
smoking home,”

Some 44 per cent of chil-
dren in Kwai Tsing and 50
per cent of children in
Southern live in familics
who smoke.,

The risk was even greater
for children who smoked
even per cent of all the chil-
dren surveyed had smoked
at least once, including 29
per cent of | [-year-olds.

Assistant Direetor of En-
vironmental Protection
Fred Tromp said the depart-
ment, which funded the $1.4
million study, hoped 1o use
the results 1o bolster cfforts
1o control vehicle emissions.

>




Cost-effective interventions: rapid results:

The Hong Kong air quality intervention 1990
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Kwai Chung

“— Fuel restriction on sulphur

The reduction of a single
pollutant, sulphur dioxide
(SO,) led to large health
gains in children and adults
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Where are we heading with pollution?
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RSP average trend in warm season
(1997-2008) with estimation of slope
required to reach WHO AQG by 2015
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RSP average trend in cool season at
three roadside stations

Respirable suspended particulates (1997-2008 cool season)
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Are Hong Kong’s roadside Nitrogen Dioxide
levels the highest in the world?

Nitrogen dioxide (1997-2008 WARM season)

micrograms per cubic meter

Nitrogen dioxide (1997-2008 cool season)
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Annual cool season NO, levels are
very high and show no significant
change over the last ten years
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Annual, warm and cool season average
of SO, (1999-2008) — rising again

Sulphur dioxide (1999-2008) roadside stations
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POLICY ADDRESS

Tung pledges to reduce air
pollution within four years
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Comparison of hourly SO, concentrations
London and Hong Kong 2007
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Data of London Marylebone Road station, a roadside station located at the centre of London with
the most number of air pollutants being simultaneously measured (UK National Air Quality
Archive http://www.airquality.co.uk/index.php)

School of Public Health, University of Hong Kong
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guardian.co.uk

Monday 22 March 2010

UK air pollution causes 50,000 early deaths a year, say MPs

Minute particles from buming fuel can shorten lives by up to nine years, according to the environment audit committee

Jobm Vidal, exmreet ekt
praniian o ulk, Moredag 79 March 20 .57 GMT

Fifty-thousared peale & year may be dying premanirely becwse of afr pollution, 3
influentisl eommities of MPs has reported after o six-meanth investigation.

According o the enviconment sudit comanteee, minute oty particles, emied lirgely
from the burning of diess] and other fusls and mhaled deeply imo the Jings, shortens
lives by seven to eight months. In poliwion hotspoes fike areas of central London and
ather cities, the particles could be cutting valnerable peeple’s Sves hort by as much as

Source:

The afr pollution problem is particularly acute in London where there bas been a
political standoff between the mayor, Bors Johnson, and central government, with each
blaming the other for inaction.

Simon Birkett, director of Clean Air for London (Cal), 2 small growup which hes led
efforts to expase the full extent of air pollation and the official reluctance to address the
problem, sxid the inquiry confirmed Cal's estimates of premature deaths.

“This report shames Britain, The government shonld respond immediately by giving
Maver Johnzon full respengbility for complving with limit values for dangerous

bt particles (PMuog) i Lowdon; publishing fts plas foe complying with legal
standards for nitrogen dioxide (N02) and oxidis of nitrogen (NOx); and eonuuacating
elearly estimates for the mumber of prematare deaths due to poar air quality,” sid
Eirkett.

“Why did it taee an inquicy by one of parlisment’s most powerful select committees o
et a government minister to refor, for the very first time, 1o the poesibility of 35,000
premature deaths in the UK in 2 year due o air pollution?” he asked. “Why has the
government never pablished an estimate for the number of prenatare deaths due to
Tomgterm exposure 1o dangerons sicharne particles? Before the ingairy, the highest

wmber we bhad heard b viats "t b 24,000 deatles per year™.”

Emdranment groups sid the report shawed the fally of trying 1o expand Heathmow
airport with a third moway. Geraldine Nichalson, from the No thind mnway action
gromp. said: “The air quality limite have, in recent years, been consistently mreeded in
the area around Heathoow airport and will not be met in 2000 or the foreseeable fotuee ™

School of Public Health, University of Hong Kong

Hong Kong makes a large contribution
to PRD pollution

Shipping in Lamma Channel

Reg All

Vehicle/Marine W ed)

f UL 8 TR Tl %
3%

Reg East
0 ma (W)

53

Vehicles/Pawer
EHTWRE
20%

Percentage of total days of the year
that each mode was dominant

Source: A Lau et al. Relative significance of local vs. regional sources: Hong Kong's

air pollution, HKUST, 2007
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HONG KONG IS WORSE THAN MOST CITIES

Beijing 2007 (148)

1 qulution (RSP) Xian 2007 (135) e HK NO, (R)
(microgram per cubic meter) 2008 (98)
100 , o
il Shanghai 2007 (88)
[ ]
- Guangzhou 2007 (77)
80 ° Hong Kong (R)
Hong Kong (G) ® 2008 (68)
60T 2008 (52) ® Seoul 2007 (61)
[ )
- Hong Kong AQO
40—+ g:ot())gzrlg\agen ° Bangkok 2007 (48)
—+ Prague ¢& o London 2009 (28)
2008 (30) & Paris 2007 (24); ToKyo 2007 (25)
20 ooAuckland 2007 (17) WHO AQG
1 ®  Sydney 2008 (16)
Vancouver 2007 (12)
0— (G) — General levels

(R) — Roadside levels
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The Hong Kong APl is useless for risk communication
Example of API calculation using HKAQO and
WHOAQG at Central/West station;

Monday, 8 Jan 2007 at 0:00

Hong Kong
FUROPE API Scale
Air Quality
Guidelines -
1Tl
Versus
5110100 84
HE
HK WHO HE WHO
RSP (24hr) 80, (241w}

School of Public Health, University of Hong Kong
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Pollution = Health Effects = Costs

Excess
health
risks

:
$$3

School of Public Health, University of Hong Kong

The HEI Environmental Index;
a barometer for the health risks
of Hong Kong

http://hedleyindex.sph.hku.hk

L% s

== SCHOOL OF PUBLIC HEALTH _—
| § THE UNIVERSITY OF HONG KONG | §E B:3

S F k kw4 & o4& o i <o CVICEXCHANGE

School of Public Health, University of Hong Kong
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Annual $ Value of air quality improvement

Direct health costs & Intangible costs for
productivity loss avoided pain & suffering
Us$ M Total: US$246M Total: US$2250M  ysgm
200 T 189 - 2000
1716
150 + - 1500
100 + r 1000
57
50 + r 500
0- ; L0
H Direct costs

H Death:
H Productivity losses eaths

B WTP for avoidance of serious
chronic & less serious illness

School of Public Health, University of Hong Kong

January 12, 2009

Hedley Index angers Hong Kong’s top green official,

Edward Yau

At “The Air We Breathe —
Public Health Dialogue”

by Civic Exchange
January 10 2009

From Google:

http://guynewey.wordpress.com/2009/01/12/hedley-index-angers-hong-kongs-top-green-official-edward-yau/

School of Public Health, University of Hong Kong
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Clean air:
“A long term aspirational goal”

« Our minister for the environment has
summed up the government’s policy
and lack of political will on air quality:

» Achieving cleaner air is

“along term aspirational goal”

Edward Yau Tang Wah

* Thisis arecipe for impaired health related
quality of life for Hong Kong children and
signals a serious lack of accountability

School of Public Health, University of Hong Kong

How we distorted the WHO advice:

WHOAQG and IT and the proposed

HKAQO (shaded area) modified with
more exceedances

Pollutants A\femgmg IT-1 . IT-2 IT-3 AQG

Time g m3 Ex g m?3 Ex jg m-3 Ex g m3 Ex
PMy |24hour | 150 3 0 | 9 75 | 03 | s | 03
1-year 70 0 50 0 30 0 20 0
PMps | 24hour || 75 . 50 3 oss |3 om0
1-year 35 0 25 0 15 0 10 0

NOs 1-hour 200 0-+18
1-year 40 0

30, 10-min 500 03
24-hour 125 0-3 50 0 20 0
O3 8-hour 160 0-9 100 0

“EX” represents the number of exceedances in WHOAQG and IT; — precedes the proposed number of exceedances in HKAQO

School of Public Health, University of Hong Kong




Sulfur dioxide

The proposed
HKAQO may lead
to exceedances of
WHO'’s most lax
interim target

and
our present SO,
level

(i) HKAQO: 24-hr mean of max
with 3 days a year exceeding 125 pgm”,

predicted 1-yr mean max = 42.1 pg m",
P(>5.1 g m’) = 100%

2008 data (a):
I-yr mean max

=39.5ug w?

T T T T T T 5
20 40 60 80 100 120 140 160 180

(i) WHOIT-1: 24-hr mean of max

with no exceedances of 125 pg m’>,
predicted 1-yr mean max = 32.1 pg m™,
P(>5.1 ugm™) =99.9%

20 40 60 80 100 120 140 160 180
(iii) WHOAQG: 24-hr mean of max
with no exceedances of 20 pg m'l,

predicted 1-yr mean max = 5.1 pg m?,
P(>5.1 ugm™) =39.1%

A

40 60 80 100 120 140 160 180

0 20
School of Public Health, University of Hong Kong

The proposed new HKAQO:
The EPD consultancy

* NO exposure reduction targets with
defined interventions and timelines

* No quantitative risk assessment for
achievable avoidable morbidity and

mortality

* No explicit health related cost benefit

analysis

* No review for 5 years

School of Public Health, University of Hong Kong
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Arup discounted the child health
benefits over 50 years

* In their economic analysis of the costs
and benefits of air pollution controls
Arup discounted the benefits as well as
the costs over 50 years.

« Hong Kong parents and children
should be told this and allowed to
make a choice between discounted
and non-discounted benefits as the
basis for environmental management

School of Public Health, University of Hong Kong

The EPD proposed new HKAQOs

The lax AQOs will cause long
term damage to population
health extending well towards
the end of the 215t century

School of Public Health, University of Hong Kong
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There is an urgent need
for more research to
quantify the life course
impact of air pollution on
the health of young
children and measure
the cost in terms of
guality adjusted life

years i

School of Public Health, University of Hong Kong

Cit

‘o L wonNRG PoET

—
‘However many roads you build - they will fill up, usually within 18 months’

Axe bypass, says ex-London mayor

Reclamation scaled
down after lawsuits

He adeo sakd Hong i Gaumes. Th
s bl e e varinos gove
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The Hong Kong-Macao-Zhuhai Bridge:
A new vector for traffic pollution and iliness

World’s longest sea bridge

= Designed spead: 100 km
par howr
~ Mumber of lones: 6
Twro artificiol islets: ~ Lifa spon: 120 yeors
each 2462 5qbm ™ Treval tima:

Hong Kong - Zhuhai: half
heur fnow 4 haurs)

[
| 1
14

Project cost
Uit Ballion yuzn

" Totol cost: 7 246

Ports and side-linkings: 35 (by Guangdong,
Hang Keng and Macsa govarnments)

Aty g =4
y B ; Iy
S o * Main body: 37 .6
= - 15.7 3 from centn |, Guangdong, Hong
_ Kang and Macao gofmmnts I
22 from bank loans Soesce- (i Dndy
Gumphie by Tien Ghi

School of Public Health, University of Hong Kong

The HZMB EIA

A judicial review

* The JR application claims violation of

the Technical Memorandum and Study
Brief

* No account taken of increased traffic
flows

* No health risk assessment

School of Public Health, University of Hong Kong
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What is going on in air quality
management in Hong Kong?

A systemic problem in governance

High and increasing pollutant levels

A regional pandemic of heart and lung disease
Lack of health protection

No cross-sector collaboration

No governmental health authority with
responsibility or advisory role

No significant progress in public health
protection

High community-wide costs

School of Public Health, University of Hong Kong

Who is bearing the external costs of
Hong Kong and China’s pollution?

Children
Everyone else

The North American
continent

School of Public Health, University of Hong Kong

23



East Asia expor
e G

J

T4 L v
d Ozone 67-99% g Ozone 67-99%

0 300 600 800 1,200 [ 10 20 30 40 &0 B0
Residence time (s kg mf) Residence time (s kg~" m?)

Source: Cooper et al. Nature 2010 doi: 10.1038/nature0870808

What can be done?

The need for accountability

» Restructure the EPD with full
professionalisation of the senior directorate

» Create an independent multidisciplinary
advisory mechanism

* Implement a robust review and
accountability mechanism

» Recognize our duty of care to the next
generation

School of Public Health, University of Hong Kong
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‘South China Morning Post

FUBLISHED SINGE 1903

AmCham chief
sees foul air as
the death of HK

Piracy fight, better delta ties needed to woo investors, he says

Dennis Eng

Silent and unobserved injuries to
sensitive tissues

)
.
-

e

,* The air sacs

POIIgtant ".- of lungs
particles

and gases

cause an

injury to The lini

e lining

Iunge_: and { o cells of
arteries arteries

School of Public Health, University of Hong Kong
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