Cruise Ship Emissions to Air — Victoria BC

GVHA Board Meeting — Nov 20, 2014
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Number of

cruise ships 179 161 201 217 215 209 222 204 207
visiting

m 962 816 982 1188 1160 1165 1136 1097
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2006 Topaz Station

Non-cruise ship days

Average levels by time of
day can help show
different sources but are
NOT appropriate to
compare to guidelines
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2006 Topaz Station 40

Cruise ship days

35 4

Non-cruise ship days

Average levels by time of
day can help show
different sources but are
NOT appropriate to
compare to guidelines
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Average levels by time of day can help show different sources but are NOT appropriate to compare to guidelines
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2006 Topaz Station 12

Cruise ship days ——»

Average levels by time of e e
day can help show
different sources but are
NOT appropriate to
compare to guidelines
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2009 - Based on this evidence, a health risk assessment was conducted for
VIHA by Dr. Tom Kosatsky of the BC Centre for Disease Control:

* Cruise ship derived SO, would be expected to have a very small, but
calculable impact on the risk of dying on the days ships are in port
(although too small to calculate yearly average).

* Therisk of dying indicator is a marker for other less severe, but
probably more numerous, health impacts.

* Health conditions which might be exacerbated by exposures to
SO, are asthma and COPD

* These are largely self-managed, unlikely to appear in physician’s
offices, emergency rooms or inpatient wards during periods of
exceedences




2009 - Based on this evidence, a health risk assessment report was prepared for
VIHA by Dr. Tom Kosatsky of the BC Centre for Disease Control:

e |tis not expected that there will be long-term health effects for
James Bay residents. However, short term effects could occur in
susceptible and even in non compromised individuals.

 For example, SO, exposure, especially at the higher levels recorded
during 10- minute intervals at MAML in James Bay could plausibly
cause wheeze and difficulty breathing in persons with asthma, and to
a lesser degree, even in persons who do not have respiratory
disease.

These reactions are made more likely during exercise, when deep
breathing allows SO, to reach deeply into the lungs. Under these
circumstances, not actively exercising would be protective.




Sulphur
Dioxide
Concentration
(ppb*)

VIHA Health Risk Guide
HOURLY levels

0 to ~ 90 ug/m3

~90 to ~ 200 ug/m3

26 - 75
Moderate

~200 to ~ 480 pug/m3

Air quality is
satisfactory, S0O2
concentrations
pose little or no risk

There may be a
moderate

health risk for a
wvery small number
of people who

are unusually
sensitive to S0O2.

At-Risk
Populations*#

Enjoy your usual
outdoor activities.
Follow Dr's advice for
exercise regime and
condition
management.

A small number of
persons with asthma
who are very
sensitive to S0O2 may
experience

symptoms. Follow Dr's

advice for managing
condition.

Mo need to modify
usual outdoor
activities.

Mo need to modify
usual outdoor
activities.

more than 185
Unhealthy

Everyone may begin
to experience
health effects;
members of
sensitive groups
may experience
more serious health
effects.

Children, the elderly,
asthmatics and

people with heart and

lung disease should
limit exertion
outdoors or
reschedule when S02
concentrations are
lower. Follow Dr's
advice for managing
condition.

At elevated SO2
concentrations,
chest tightness and
wheezing can
occur, even with
very brief exposures
{minutes) in healthy
people without
asthma. Reschedule
outdoor activity
when SO2 levels are
lower




2009 - Dr. Richard Stanwick of VIHA made the following recommendations:

* Individuals with chronic lung or heart disease who live in the vicinity,
[should] consult with their personal physician to manage their
disease, as best they can, as it may serve to ameliorate any short-
term SO, health effects.

e Given that the latest regulatory decision of the International
Maritime Organization (IMO) will restrict emissions of SO, from
Cruise Ships equivalent to 1% sulfur fuel by August 2012, request
voluntary mitigation measures for the next three cruise line
seasons.

voluntary use of lower sulfur fuel (1%) by cruise ships while
approaching, in port and departing Victoria Harbor with or without
monetary incentives from Transport Canada or the Harbor Authority;

Adoption of lease language by the Harbor Authority to require the
above low sulfur fuel use during these activities;

Issuance of health alerts targeting susceptible population groups
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Typical episode of high SO, (1g/m3) — 10 minute average level

400 20
Crystal Symphony
— Carnival Spirit c———
£ 35
= \
= - 15
%N 300
Wind direction S0:- Erie
20 uﬂ“‘w“wﬂ 10 2
> \ !\/\\/\/\ £
s
2 200 7 ~ T
= @
ﬁ 7. .. Wind speed \IJ \\ 1 5 &
E o, -, e =
= 100
2 U -0
= 50 N
S0:-Topaz u’\_‘ /
{] TVTRTN TN TR Ia e TrTr T T r I e Rrn T v r e o e T Py TN T RrnT e T T e TNt erN e err et T T e T TN vt rarTrrear T TR eI e rr T rTe TN ererera e arTerer eI TernTney _5
9283232298822323388882388882S988¢8%¢%
S oA A N m s W oB 8~ a8 4 d A o B 8 B~ 68 & 8 4 4 N &
e P | = = T = = R P A

o
o

—

o

Time of day




10 minute average when ships present: SO, (ug/m?3)
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Hourly average when ships present: SO, (ug/m3)
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Daily (24-hour) average when ships present: SO, (ug/m?3)
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10 minute average when ships present: SO, (ug/m?3)

8 months pre-ECA (May — Sept 2011 and May - July 2012)
7 months post-ECA (Aug — Sept 2012 and May — Sept 2013)




Hourly average when ships present: SO, (ug/m3)

8 months pre-ECA (May — Sept 2011 and May - July 2012)

7 months post-ECA (Aug — Sept 2012 and May - Sept 2013)
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24 hour average when ships present: SO, (ug/m3)

8 months pre-ECA (May — Sept 2011 and May - July 2012)
7 months post-ECA (Aug — Sept 2012 and May — Sept 2013)
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In conclusion:

* Asignificant challenge has been the use of a single monitor location: produces
high quality data, but may not capture levels and variations at other locations
in the neighbourhood.

 Still, local stations have been located generally downwind, and can reasonably
be assumed to represent the worst case conditions in terms of frequency of
high episodes over the season. Levels at other locations remain unknown.

* SO, impacts generally lower, with additional reduction expected in 2015 when
the ECA requires fuel with no more than 0.1% sulfur content, but some impacts
remain due to ECA exemption for ships scheduled to install scrubbers and
occasional use of higher sulfur content fuel.




