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The Yukon Environment Act requires a state of the environment report to be completed
once every three years along with interim reports in intervening years, The focus of this

interim State of the Environment Report is on air quality and climate change.

The purpose of State of Environment (SOE} Reporting, as outlined in the Envirorment
Act, is to provide early warning and analysis of potential problems for the environment;
to allow the public to monitor progress toward the achieverment of the objectives of the
Environment Act; and to provide baseline information for environmental planning,

assessment and regulation.
The SOE Report is designed to answer four basic questions:

+ What is happening in the environment?
* Why is it happening?

» Why is it significant?

* What are we doing about it?

Where possible, the State of the Environment Report should use indicators to answer these
questions. Indicators should also demonstrate whether the changes that are occurring to
the environment are positive or negative, The State of the Environment Report does not
make recommendations, set policy or present a report card on the environment, It
does, however, provide us with important information to help us make the right decisions
to build a sustainable economy and conserve a healthy environment.

Information from this report comes from government and research reports and files, and
from discussions with representatives from Enviromment Canada (Environmental
Protection and Canadian Wildlife Service), Yukon government (Community and
Transportation Services, Renewable Resources), City of Whitehorse, Yukon Energy
Corporation, and researchers and scientists across Canada. In addition, statistical infor-
mation was obtained from the Yukon Bureau of Statistics, Although data for many of the
graphs contained within this report are not available on an annual basis, every effort has
been made to provide the most up to date information possible. Where appropriate, this
new information is compared (o that presented in the 1995 SOE Report.
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The Yukon State of the Environment Interimn Report for 1997 provides an examination of
the changes that have occurred to air quality and climate change since the first Yukon State
of the Environment Report was completed in 1995. Specific topics discussed in the
report include global warming, depletion of the ozone layer, long range atmospheric {rans-
port of contaminants, and local issues such as woodsmoke and open burning of solid
waste. The report uses indicators to answer the questions: What is happening? Why is it
happening? Why is it significant? and What are we doing about it?

Since the first State of the Environment Report was completed in 1995, the following
changes are noted:

Climate Change

» Yukon emissions of carbon dioxide from the burning of fossil fuels rose from 475
kilotonmnes in 1993 to 570 kilotonnes in 1995. In 1995, the Yukon contributed less
than 1% to Canada’s overall carbon dioxide emissions. The Yukon's per capita emis-
sions during this time period were 10.26% below the national average.

Transportation remains the largest source of Yukon greenhouse gas emissions.
Statistics on the number of registered vehicles, per capita consumption of gasoline
and aircraft movement, show that transportation activity in the Yukon is on the rise.

.

Purther studies of mean summer temperatures at three sites in the Northern
Yukon support the first Yukon State of the Environment Report’s findings that there
has been a statistically significant increase in Yukon summer temperatures since the
beginning of the century.

Predicted changes under a global warming scenario suggest thai eflects of climate
change will be complex and will be felt throughout various pathways such as the
physical environment, natural and managed ecosystems, econormic sectors and abo-
riginal lifestyles.

Initiatives currently underway to reduce greenhouse gas emissions include Yukon
energy saving programs, experimentation with wind generated electricity, and
efforts to increase the use of public transit and active transportation methods (i.e.
walking, biking). Whitehorse City Council has also adopted the Canadian
Declaration on Climate Change.

Ozone Depletion

+ Long term monitoring shows that levels of ozone in the stratosphere are steadily
declining and are consistently below pre-1980 levels within Canada and across the
globe. In 1997 the ozone layer over the Canadian Arctic was as much as 45 per cent

below normal.
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At the international level, world representatives recently marked the 10th anniver-
sary of the Montreal Protocol and estimated that if the Protocol is followed, the net
economic benefits of protecting the ozone layer from 1987 to the year 2060 will pro-
duce $224 billion in net economic benefits. It will also save a third of a million lives

by reducing the incidence of sun-induced skin cancer.

To control the release of ozone depleting substances, chemicals which thin the ozone
layer, the Yukon government enacted ‘Ozone Depleting Substance Regulations’

which came into effect in February 1996,

In 1997, the weather station at Sheep Creek in Ivvavik National Park began mon-
itoring UV-B levels through the Parks Canada monitoring program,

Long Range Atmospheric Transport of Contaminants

+ Concentrations of human-made organochlorines in air, water, animals, plants and
people in the North remains a problem. Recent studies indicate that highest con-
centrations of organochlorines can be found in marine mammals,

« Itis the opinion of Arctic Environmental Strategy researchers that the benefits of
traditional/country foods outweigh the possible risks of long-term, subtle effects
associated with current levels of contaminants in these foods.

« In an effort to take action on the problem of organochtorines in the North, further
research is being carried out by eight Arctic countries including Canada. Canada
is also working with countries in the southern hemisphere to find ways to stop their
use of contaminants,

Local Air Quality Issues

* The Yukon remains one of the few areas in Canada where the burning of garbage
is unregulated. Prior to 1997, all Yukon communities with the exception of
Whitehorse burned their waste. The Yukon Government has recently decided to
prohibif the practice of burning garbage at the Mt. Lorne site, Haines Junction and
Dawson also have plans to phase out the burning of garbage. The Yukon govern-
ment is working on Air Emission Regulations to address problems associated
with waste burning and air contaminants released from motor vehicle exhaust and
large industrial boilers, burners, and engines. Solid Waste Regulations are also
expected to be finalized by the end of 1998 which may include requirements for
burning garbage.

During 1992-1994 the operation of the downtown Whitehorse air quality moni-
toring station was transferred from the federal government to the Yukon govern-
ment. Data obtained since then suggests that the amount of lead particles in the
air has dropped to the Jowest level since 1978,

In 1996 there were no ‘high events’ of carbon monoxide or nitrogen dioxide
which exceeded the National Ambient Air Quality Objectives.

5
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+ Analyses of the 1985-1996 period shows that levels of carbon monoxide and
nitrogen dioxide vary seasonally with the highest levels occurring during the
winter months,

» Between 1992 and 1996 the annual number of ‘no burn’ periods, intended to reduce
woodsmoke problems in Riverdale, ranged from one to three. Recent scientific stud-
ies link woodsmoke and fine particles to human health effects. Within the City of
Whitehorse the number of new pellet and wood stoves installed has been declin-
ing in recent years.

« Recent (1997) amendments to the City of Whitehorse “Wood Smnoke Bylaw’
require that all wood stoves installed after March 1, 1997 must meet air emission
standards. In addition, the limit at which a ‘no burn’ peried is called was lowered
from 120 to 110 micrograms per cubic metre.
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The earth’s atmosphere performs a variety of important functions that are necessary to
maintain life on earth. The atmosphere supports all biological activities, it keeps tem-
peratures at the earth’s surface relatively constant, and it shields living things from
harmful ultraviolet radiation. The earth’s atmosphere is also very fragile and susceptible
to change. Evidence suggests that some human activities are having an impact on the
atmosphere’s ability to perform these vital processes.

For the Yukon, the most significant air-related issues are global warming, depletion of the
ozone layer, long range atmospheric transport of contaminants, and local issues such as
woodsmolke and the open burning of waste. These air-related problems are a result of var-
ious stresses from human activities occurring in and outside the Yukon. Activities such
as transportation, home heating, electricity generation, waste management practices and
the use of harmful chemicals in every day life are discussed in this report. Stresses from
these activities can be measured by indicators such as the number of vehicles registered
in the Yukon, the number of woodstoves that were installed, or emissions of greenhouse
gases. Impacts of these activities are described in various ways such as temperature
trends in the Yukon, ozone layer thickness from year to vear, measurements taken from
air quality stations and contaminants in the food chain. Socio-economic effects are
discussed in terms of human health and aboriginal lifestyles. Human response to these
conditions answers the question, What are we doing about it? Some responses dis-
cussed in this report include methods to influence lifestyle choices (behavioural change),
legislative and regulatory control, setting objectives and monitoring, technological
advancements and public education.

Chapater




sy

6

S

R
4

&

2.1  What is the Enhanced Greenhouse Effect?

The Earth’s climate is ideally suited for life. A primary reason for this life-support climate
system is the presence within the atmosphere of some important gases often referred to
as ‘greenhouse gases’ These gases behave as an insulating blanket by absorbing and
returning outgoing radiation, thereby trapping heat in the lower atmosphere. This nat-
urally occurring phenomenon, often called the ‘greenhouse effect) is essential for a liv-
able climate on earth. However, the delicate balance of these gases within the atmosphere
has been altered by human activities. Elevated concentrations of greenhouse gases,
such as carbon dioxide, methane, nitrous oxide, ozone, and chlorofluorocarbons have the
effect of raising temperatures or causing an enhanced greenhouse effect. The increase in
concentrations of these gases is due to the rise in global population, increased con-
sumption of coal, oil and gas, deforestation, agriculture, land use changes and industrial
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processes.”

Flgure 2.7

Yulkon Emissions of Co
from the burning of F

Transportation 63%

Producer Consumption 10%

Power Generation 9%

Commercial/Industrial 7%

Figure 2.2
from the burning of Fossil Fuels, 1993

Transportation 57%

Commercial/Industrial 13%

Producer Consumption 12%

Power Generation 11%

Public Sector 3%
Residential 3%

Total emissions were estimated at 570 kilotonnes for 1995. This includes
carbon dioxide emissions from wood heating but does not include emis-
sions from natural sources. Emission estimates are from records of fuel use.

2

2.2 Yukon Greenhouse Gas Emissions

Yukon emissions of carbon dioxide from the burning of fossil fuels
rose from approximately 475 kilotonnes in 1993 to 570 in 1995.
This accounted for less than 1% of Canada’s overall carbon diox-
ide emissions.! In 1995, the Yukon’s per capita emissions were
10.26% below the national average. Figures 2.1 and 2.2 show the
percentage contribution from different sectors to total green-
house gas emissions in 1993 and 1995. During this period, the
most notable increases in emissions occurred in the industrial and
commercial sector which are likely due to the reopening of the
Faro mine.

Most of the Yukon’s electricity is generated by hydro-power (81%
in 1995). The remaining electricity is produced by diesel genera-
tors (18%) and a wind powered turbine in Whitehorse (less than
19%). Diesel fuel used to generate electricity accounted for 11% of
the Yukon greenhouse gas emissions in 1995. Emissions from
this sector rose from 42 kilotonnes of CO, equivalent in 1993 to
63 kilotonnes in 1995.

Generally, increases in the use of electricity can be explained to
some extent by changes in mining activity. The lead zinc mine in
Faro is by far the largest single consumer of electricity in the
Yukon. When in operation, the Faro mine typically uses 40% of all
electricity produced on the Whitehorse-Aishihik-Faro system.

Electricity demand is always highest in the winter as a result of
greater heating and lighting needs. Hydro supply is generally

i Emissions were expressed as ‘kilotonnes of carbon dioxide equivalent’ Actual
greenhouse gases measured were CO,, CH,, N,0, CF,, C,F, and SFy
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lowest in the winter because of the lower flow rates. Therefore, more diesel is generally
used to meet the added demand. During the winter months when the Faro mine is in
operation, diesel accounts for approximately 22 % to 23 % of all electricity produced. In
1995, diesel accounted for 18% of the total electricity produced in the Yukon. In 1996 this
percentage share increased to 28%?3. The 10% increase in use of diesel was a result of the
Faro mine coming on line, lower than average flow rates on the Yukon River, and “draw-

down” restrictions imposed at Aishihik Lake.

A 1991 statistic suggested that the Yukon’s per capita energy consumption is higher than
the national average and the third highest in Canada.* Several factors contribute to this
high per capita consumption. For instance, cold climate conditions create large demands
for space heating and other energy consuming devices. The long distances between
Yukon communities and a low density pattern of development has also made the Yukon
very dependent on transportation and the use of refined petroleum products.

The transportation sector remains the number one contributor to greenhouse gas emis-
sions in the Yukon. Total emissions from this sector increased from 294 kilotonnes in 1993
to 318 kilotonnes in 1995. For this reason, transportation in the Yukon deserves further

discussion.

2.3 A Focus on Yukon Transportation

2.3.1 Greenhouse Gas Emissions Within the Yukon Transportation Sector

In 1995, gas and diesel road vehicles accounted for the majority of the greenhouse gas
emissions in the transportation sector, generating 135 and 123 kilotonnes respectively.
The increase in the emissions from transportation is reflected by the increase in the num-
ber of vehicle registrations in the Yukon (Figure 2.3). In 1995 there were 20,250 passenger
automobiles and 11,074 trucks and truck tractors in the Yukon. In 1996, the per capita
consumption of gasoline in the Yukon was 38.3% higher than the national average of 3.24

litres per day.”
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Trucks and Truck Tractors
[ Passenger Automobiles

The high consumption of gasoline can be explained to some extent by the amount of
tourist travel. The Yukon supports a healthy tourism industry which drew 206,800 vis-
itors during the summer months of 1997 up from 193,700 visitors in 19876, Although it
is difficult to say what proportion of Yukon air emissions are due to tourist travel,

Figure 2.3

Vehicle Registrations in the Yulcon

Nofte: A new staggered system for registration
renewals was implemented in the first months
of the 1989-90 start up period. Individuals
were allowed fo renew for as long as 23
months. Therefore, yearly registration counts
after 1989 do not always represent the total
number of registered vehicles in the Yukon.
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Figure 2.4

Percentage share of greenhouse gas
emissions by vehicle type 1995

{kilotonnes of carbon dioxide equivalent)

While air travel accounted for a small

percentage of the total transportation

emissions, these emissions seem fo be

steadily increasing.
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trends in the modes of transport that tourists use can be examined. For instance, a
comparison of the 1987 and 1994 Yukon Exit Survey results showed that tourist travel by
bus/coach was on the decline while car/truck/van and motorhomes/RV/camperized

bus were on the increase.’
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Yukon Department of Tourism air travel statistics also confirm that there has been an
increase in air travel emissions. Between 1995 and 1996 there was a 53.7% increase in the
number of non-residents traveling by air via the Whitehorse International Airport dur-
ing the peak tourism period of June to September. The increase in air travel may be due
in part to the new air carrier service to Vancouver offered by NWT Air and Royal
Airlines in 1996. The Canadian Tourism Commission forecasts air travel to Canada
will grow at a fast pace due to a relatively low Canadian dollar, and the deregulation asso-
ciated with the Open Skies Agreement.8 These trends in the way tourists travel are sig-
nificant because automobiles and planes use more fuel and emit more carbon dioxide per
passenger for a given distance of travel than do trains and buses.’

2.4 Temperature Trends: Are We Getting Warmer?

In 1988, the World Meteorological Organization and the United Nations Environment
Programme established a special team of the world’s leading scientists to determine
whether or not the world’s climate was changing. In 1995, the Intergovernmental Panel
on Climate Change, concluded that there is a “discernible human influence on global cli-
mate and that this influence represents an important additional stress on the global ecosys-
tem.”!% Changes to average world wide temperatures appear to support this argument.
For instance, the 1980s and 1990s have had the majority of the warmest years since world- -
wide record keeping began nearly 140 years ago. Global temperatures rose in 1995,
making it the hottest year ever recorded. Recent data suggest the national average tem-
perature for summer 1997 (June through August) was 0.6°C above the long term aver-
age.!! Widely accepted estimates project that the Earth’s average temperature might
increase by about 2°C during the next 100 years. This would be an unprecedented rise and

the average rate of warming would be greater than any seen in the last 10 000 years.!2
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Chapter 2 -

Global warming predictions state that temperature changes will be the greatest in the polar
regions. The 1995 State of the Environment (SOE) Report noted that summer temper-
atures in the Yukon and Northern B.C. showed a slight, but statistically significant,
increase since the beginning of the century. The growing season at Mayo was shown to
have become warmer, whereas winter temperatures showed no clear trend.

Recent studies confirm the trends identified in the 1995 SOE Report. For instance,
analyses of temperature records for the northern Yukon have shown significant increas-
es in mean summer temperatures at three sites: Komakuk Beach, Old Crow and Shingle
Point (Figure 2.5). At these locations, average summer temperatures have increased
more than 1°C from the 1960s to present.!3
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2.5 Tracking Climate Change With Indicators

To determine the extent of global warming, it is necessary to track climate patterns over
the long-term. However, one of the difficulties with following long term climate changes
is the absence of extensive instrument records. For this reason, scientists often use indi-
cators such as ice-cores, pollen records, or tree-rings to infer past climate patterns. For
instance, two researchers with Queen’s Universityii and the University of California, Los
Angelesiil recently sampled spruce rings at five sites in the Mackenzie and Franklin
Mountains, N.W.T,, and the Ogilvie and Richardson Mountains in the Yukon. Using this
indirect measure, they concluded that there has been a warming trend over the past 150
years. This technique, known as ‘dendrochronology’, recognizes that trees leave a record
of their growth in annual rings. In good growth years (e.g. warm summers) the ring is
relatively wide, while in poor weather years the ring is narrower. The end result is a series
of tree rings reflecting what may have occurred many hundred years before present.4

i Geeicz, J.
M MacDonald, G.
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Another indicator used to track clintate patterns is changes in permafrost temperature.
Permafrost is ground that remains frozen for two or more years. If a climate change
occurs, temperatures rise within the upper layer of permafrost. A researcher with
Carleton University in Ottawa has conducted recent studies in the Yukon on permafrost,
however linking changes in permafrost to climate warming is not a simple process. Ata
study site in Mayo, evidence of permafrost warming was found for the period of 1970-
1992, with greatest warming occurring in the last few years of the 1980s. Near surface
ground temperatures increased by about 1.5°C to around -1°C by 1992. Since then, win-
ters have gotten colder, there has been less snowfall and the ground has cooled off.

A more recent study was undertaken near the Takhini River Bridge on the Alaska
Highway, 50 km west of Whitehorse, Temperatures in permafrost depths of up to 5m
below the ground surface were monitored and showed no warming or cooling trends over
the period 1982-1996.1%

While the above discussion demonstrates the importance of science to the study of cli-
mate change, the contribution of traditional knowledge should also be emphasized. A
researcher studying oral and scientific traditions in the Yukon Territory concluded that
these two traditions, when combined, provide a broader perspective on the natural
environment. Oral tradition is testimony transmitted verbally from one generation to the
next or more. In terms of studying global climate change, this information is of value since
Yukon First Nation people have developed an intimate knowledge of the land from which
they have derived their livelihood.1®

At a recent symposium on “Impacts of Climate Change on Resource Management in the
North”, Norma Kassi of the Vuntat Gwitchin offered a First Nation’s perspective on cli-
mate change. She emphasized the importance of a healthy environment to their livelihood
and stated that her people are directly affected by climate change.

There is only one way for our people. This is the way of our ancestors and the ways
of the people that came before them. If we do not learn and practice their methads,
our ‘environment’ will disappear. And because we are a subsistence peaple, if our
‘environment’ disappears, the Vuritut Gwitchin will also disappear.’”

In addition, she noted the effects of climate change...

...the people of my village started talking about the changes they were noticing, The
summers were getting hotter. The winters were getting warmer. People would go out
onto the Flats [Old Crow Flats] and get sun-burned. The wetlands are starting to
dry up ... The permafrost is thawing...Our lakes are disappearing. Lakes that I grew
up beside, some of the lakes that I fished in and trapped on as a young girl have now
disappeared. They are now just big paiches of mud and willows. There is hardly any
stow in winter now and what little there is melts too soon in the spring. As a result
we have been experiencing floods. Last spring the whole village was flooded and we
had to evacuate our people.’®

At the “Elders on the Environment” session held in May, 1994 Effie Linklater from Old
Crow also spoke of the climate change she observed.

I think the last real cold weather we had in the north was 1964 the time [ came
down here. And it was cold...And since 1964 I notice the climate really change, Like
even around Old Crow it’s like that, that’s cold country, And sometime they still have
rain in the middle of the winter, it never used to be like that.!”




2.6  Predicting Impacts of Climate Change

The Intergovernmental Panel on Climate Change (IPCC) has concluded that increased
concentrations of carbon dioxide and other trace gases will lead to a warming of the world’s
climate. Tt is also generally agreed that this warming is occurring faster at higher latitudes. For
this reason, it is extremely important to monitor and study the North as an early indicator
of climate change. Recently, two important studies in the Canadian North have been exam-
ining these important questions. What if the world becomes warmer? What would the
effects of warming be? Would it make a difference to our future, and those of our children?*”

The ‘Mackenzie Basin Impact Study’ was one of the first atternpts to investigate the integrated
impacts of global atmospheric change at the regional level. This six-year research project was
initiated by Environment Canada in 1990. The region chosen included the land area drained
by the Mackenzie River and its tributaries (1.8 million km?) which includes parts of British
Columbia, Alberta, Saskatchewan, Northwest Territories and the Yukon?!. The second study
is the ‘Canada Country Study: Climate Impacts and Adaptation) the first phase of which began
in the summer of 1996 and concluded in the fall of 1997, This phase addressed the need to

better understand and document regional climate change detection.??

Some of the changes that were predicted in the Canada Country Study are of particular rel-
evance to the Yukon?® These are as follows:

Predicted Changes in the Yukon Physical Environment

Year-round increases in temperature are predicted for the Yokon. Winters will warm more
than suimmers and there will be increases in snow, Climate change will contribute to increas-
ing sea levels in the Beaufort Sea which is already rising along the Yuken’s coast. This sea level
rise, coupled with an increasing number and size of summer storms, will cause increased ero-
sion and flooding in coastal areas. The melting of permafrost will increase the occurrence of
landslides and will impact local hydrology. Run-off levels and peak flows are predicted to rise.

Predicted Changes in Yukon Natural Ecosystems

Changes in vegetation communities are expected to occur which would mean more forest and
less tundra in the Yukon. This change would result in a loss of habitat for some plant and ani-
mal species and a gain for others. In particular, rare species at the edge of their range, or those
species unable to adapt, may be threatened. Due to changes in snow and seasonal patterns,
the distribution and reproductive success of ungulates (i.e., caribou, moose) may be altered.
Warmer ternperatures should bring increased productivity in northern fish spawning areas,
however, this change may be offset by deteriorating conditions in the marine environment.
Some freshwater species may increase due to greater productivity in warmer waters, but there
also could be deterioration of stream habitat related to changes in water flows.

Predicted Changes in Yukon Economic Sectors, Managed Ecosystems, and Lifestyles
Aboriginal lifestyles are strongly tied to resources on First Nation traditional lands. Impacts
of climate change on distribution and abundance of fish and wildlife resources could affect
the economic and cultural practices of aboriginal communities. Overall, the impact of chi-
mate change should be positive for agricuitural production in the Yukon. An increase in the
length of the growing season would allow production of crops that cannot be produced now
in the Yukon (especially grain). Predicted changes in streamn flow would affect the generation
of hydro-electric power,

Cheggatenr 2 e s
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In it's five-year capital plan (1998-2002),
the City of Whitehorse has included a
budget of $475,000 for energy manage-
ment inifiatives. Some of the recent energy
efficiency projects undertaken by the City
include:

* A new ceiling in the Stan
MeCowan Arena, which
cavsed a 25% reduction in the
ice plant power bill. Energy-effi-
cient lighting was insialled for
an additional 12% saving.

Energy efficiency invesiments ot
the City's new sewerage facility
which are expected fo pay
back within the first quarter
ffive years} of the facility’s life.

A consultant was hired to con-

d gy audits in six City
fo fwo arenas, the swim-
ming pal,:municipal services
building; two fire halls, and

City Hallf-fo defermine energy
use and potential for savings.
Preliminary estimates show that
energy consumption has been
reduced by about 15%.

The City ensures thot equip-
ment and praducts such as
mofors, lighfing, and office
squipment, are replaced with
more energy-efficient producis.
Energy efficiency is afso being
considered in the design and
construcfion of new municipal
facilities.

The boifer sequénce has been
changed ot the Cresiview
pump house, with an estimated
annual fuel savings of $7,000.
This work will also be complet-
ed of the Mcintyre Creek sio-
tion, with estimoted annuval fuel
savings of $12,000.

The boiler operations in the
municipel services building
have been changed, resulting
in annual fuel savings of
$6,000.
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2.7  Climate Change: What Are We Doing About If?

2.7.1 Commitments to address Climate Change

As noted in the 1995 SOE Report, Canada was one of over 162 countries to sign the United
Nations Framework Convention on Climate Change at the Rio Earth Summit in June of
1992. The aim of the international agreement is to stabilize emissions of greenhouse gases
at 1990 levels by the year 2000, The agreement calls for developed countries that are party
to the agreement to adopt national policies and take corresponding measures on the mit-
igation of climate change to meet ihis goal.

In February of 1995, Canada’s environment and energy ministers approved the National
Action Program on Clirnate Change. The document provided a number of strategies for
government, the private sector and other organizations to help Canada meet its target to
reduce greenhouse gas emissions. Despite this initiative, a 13% growth in Canadian green-
house gas emissions from 1990 to 2000 is expected unless new initiatives are introduced

to control emissions.?*

Since the Rio Earth Summit in June of 1992, the countries who signed the Framework
Convention on Climate Change have met on three separate occasions. Based on scien-
tific information provided at the first meeting, it was concluded by the Parties that
simply reducing greenhouse gas emissions to 1990 levels by year 2000 would be insuf-
ficient in terms of meeting the ultimate objective of the Framework Convention. The
Parties therefore agreed to begin work on a process for action beyond the year 2000.

In December of 1997 the Parties meet in Kyoto, Japan to look into the possibility of
strengthening commitments through the adoption of a protocol or other legal instrument
to address emissions in the post-2000 era. On December 11, 1997 the Parties reached an
agreement which calls for industrialized countries to reduce their collective emissions of
six greenhouse gases by 5.2% by 2008 to 2012. These reductions would be calculated as
an average over the five years and would be measured against emissions from 1990 and
1995,

To meet the requirements of the Protocol, the Parties can reduce greenhouse gas emis-
sions through energy efficiency improvements and by adopting measures to inflience
energy use. Since trees act as carbon “sinks” in that they absorb carbon dioxide from the
atmosphere, the effect of deforestation and the planting of new trees will also be factored
into the equation,

The Protocol will be opened for signature for one year from March 16, 1998 and will enter
into force once it has been ratified by at least 55 countries representing 55% of the total
1990 emissions from developed countries.

Municipal Action on Climate Change

The Canadian Federation of Municipalities has adopted an environmental policy (the
Canadian Declaration on Climate Change) which includes a recommendation that
municipalities reduce their carbon dioxide emissions by 20%. The Federation has joined
forces with the International Council for Local Environmental Initiatives and encourages
municipalities in Canada to adopt the Canadian Declaration on Climate Change. On
January 9, 1995 the Whitehorse City Council unanimously voted to adopt the declara-

tion.
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2.7.2  Yukon Energy Saving Programs and Initiatives

A variety of energy saving programs and initiatives is ongeing in the Yukon. For instance,
in seven Yukon schools a one-year pilot program has been initiated to reduce energy use
by 14.5 percent. This program is expected to result in 10 percent savings for the
Education Department. Recently the Government of Yukon has developed its own
Energy Plan to improve energy efficiency in its government buildings. The Yukon
Housing Corporation has launched a program called “Energuide to Housing in Canada’,
with help from Natural Resources Canada. Energy audits will show homeowners what
improvements should be made and the resulting monetary savings to be gained. Lastly,
Yukon Energy Corporation (YEC) is currently taking steps to improve energy efficien-
cy in their awn facilities. For example, improvements to a propane heating system at YEC’s
generating facility in Whitehorse reduced the reliance on electric heat. Also, the utility is
looking at ways to reduce station service loads at Aishihik,

2.7.3 Wind Generated Electricity

For some time now, the Yukon government has been seeking alternatives to using diesel
to generate electricity. Wind generated electricity involves no emissions of greenhouse
gases or other pollutants into the atmosphere. Studies of the Yukon’s potential for wind
generated electricity suggest that wind velocities are greatest during the winter months
which coincides with peak electricity demand. In 1993, the Yukon Energy Corporation
(YEC) installed a commercial wind-turbine on Haeckel Hill near Whitehorse for exper-
imental purposes. From August 1993 to Tuly 1996 the Haeckel Hill wind-turbine produced
approximately 675 Mwh of electricity. This is enough power per year (on average) to sup-
ply 23 non-electrically heated homes.?”

2.7.4 Reducing Transportation Emissions: Public Transit and Active
Transportation

Public transit is widely recognized as an environmentally friendly mode of transporta-
tion which offers an alternative to single-occupancy vehicles, such as automobiles and light
trucks, which emit more harmful air emissions per passenger. In Canada, as much as 33%
of carbon dioxide emissions comes from cars and light trucks.?® In addition, about 90
per cent of the carbon-monoxide contamination in our air is from motor-vehicle
exhaust. Other pollutants emitted by vehicles include airborne particles, hydrocarbons,
and nitrogen oxides.*”
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The City of Whitehorse is sparsely populated which presents a significant challenge to
maintaining & public transit system which is both efficient and cost-effective. The City
operates 14 buses, four of which were purchased in 1997. Figure 2.6 demonstrates that
Whitehorse Transit ridership has generally been increasing since 1981. Consistent with
national transportation trends,® ridership was down slightly beginning in 1992, Recently,
however, those numbers have begun an upward climb. With a new Transit Master Plan
in progress, the City hopes to increase its ridership through routing changes and new ser-
vice guidelines. To ensure that the new Master Plan meets the needs of the Whitehorse
community, public meetings were held and surveys were carried out in 1997, As a
result, increased service is being proposed for certain locations such as the downtown core,
hospital, airport and Yukon College {night time runs for evening classes). A new trans-
fer location will promote greater efficiency, safety and security. Other objectives of the
proposed routing and scheduling changes include providing consistent frequency of ser-
vice to all areas, improving on-time performance, and maximizing route efficiency.?®

One innovative Transit proposal involves securing bike racks to the front of buses to trans-
port bicycles. Twelve racks would be purchased each of which can hold two bicycles.
Passengers wonld be responsible for loading and unloading the bicycles themselves
and would pay regular fare. This proposal supports ‘active transportation’ which the Yukon
Sport and Recreation Branch defines as “getting Canadians to drive less and find active,
alternative means of getting around such as transit, walking, biking, or skiing”.
Furthermore, these activities create little or no air emissions.

To promote active transportation, participants from across the Yukon attended a two-day
workshop in April, 1997 on “Transportation and Trails: The Healthy and Active
Alternative” in the City of Whitehorse, This event coincided with the opening of the Trans-
Canada Trail and provided information on transportation alternatives and their health
and environmental benefits. Actions and options which support active transportation were
identified. It was hoped that these discussions would foster comumunity ownership and

responsibility for transportation and health choices.




3.0 ONE LAYER DEPLETION

3.1 Why is it Happening?

Unlike ozone near the earth’s surface, which is a harmful pollutant, ozone in the stratos-
phere (15 to 35 kilometers above the earth’s surface) provides a protective shield from the
sun’s damaging ultraviolet rays. Emissions of industrial chemicals containing chlorine
and bromine have been released over the past several decades and have been transport-
ed into the stratosphere where they attack and destroy the ozone layer. These harmful
chemicals are known as ‘ozone-depleting substances’ (ODSs) and are used in air condi-
tioners, refrigerants, foams, aerosols, solvents and fire extinguishers. Chlorofluorocarbons
(CFCs) account for more than 80 per cent of all ODSs.3!

Global Mean Concentration (ppf‘) e :;

s CRC-12
e CFC 1

CFC-11 and CFC-12 are the most commonly used chlorofluorocarbons. They account
for half of the ozone-depleting chlorine in the atmosphere. Since measurements began
in 1977, global atmospheric concentrations of CFC-11 and CFC-12 have been increas-
ing (Figure 3.1). However, growth rates have decreased significantly since 1989 showing
the impact of initiatives at the international level (Section 3.4.1). If trends continue, total
CFC levels in the atmosphere are expected to peak by the end of the decade and then begin
to decline slowly. Recent information suggests that the reservoir of CFCs will persist in

the atmosphere for up to 50 years.>?

3.2 More UV-B Radiation is Cause for Concern

Depletion of the ozone layer means that living organisms are exposed to harmful ultra-vio-
let radiation (UV-B) which can cause serious damage to living tissue. For humans,
increased UV-B exposure has been linked to suppression of the immune system, prema-
ture skin aging and increased occurrences of sunburn, skin cancer and cataracts. Elevated
levels of UV-B radiation can also decrease the vield from agricultural crops such as wheat,
rice, corn and soya beans. In addition, growth rates of forests and aquatic life near the sur-
face of the ocean may be disrupted by a change in the amount of this type of radia-
tion.??> No research directly related to UV-B radiation has been conducted in the Yukon.

Chapter 3 vu SF THE ENVIRONMENT
Figure 3.1
Globol atmoespheric concentration of

oxons depleting substances

*ppt: parts per trillion {1012
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Notes:
a) Measured by Brewer ozone spectropho-
tometer from the ground 1994 measvrements
use date from January fo August.

b) This graph represents long-term trends in

Canadian strataspheric ozone levels. The effect
of shortterm season variotions and quasi-bienni-

al oscillations of stratospheric wind patterns
have been largely removed by statistical
smeothing.

Source:

Atmaspheric Environment Service, Environment
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Canada, 1994c.

3.3  Measuring Ozone Layer Thickness and UV-B Radiation

Up until recently, there has been no monitoring of the ozone layer or UV-B radiation in
the Yukon. However, in 1997 the weather station at Sheep Creek in lvvavik National Park
was outfiited with an UV-B sensor. This station was established as part of the Parks
Canada monitoring program and data are transmitted directly to Environment Canada
via satellite.’* These data should prove useful for future Yukon state of the environment
reporting, Until more data are available, it is helpful to examine Canada-wide trends and
monitoring data from stations that are ¢closest to the Yukon.

Environment Canada measures the annual average thickness of the ozone layer over
Canada. The thickness of the ozone layer is reported in ‘Tobson units’ One hundred
Dobson units represents a quantity equivalent to a 1-mm thick layer of ozone at sea level,
Since 1979, there has been a decrease in the amount of stratospheric ozone over the entire
globe, There was a 4-6% decrease per decade in mid-latitudes and a 10-12% decrease per
decade in higher latitudes. In 1994, Canadian levels were quite high compared with the
previous eight years which scientists attribute to meteorological variation. In 1995
these levels dropped and the *hole’ over the Antarctic was one of the longest lasting ever
recorded. For the first eight months of 1996, total stratospheric ozone levels were 5.1%
below pre-1980 values.*

420
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00l .. ... ... e e e mm e m e
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\q'.z 4 m 4 %,
% Toronto 43° 47'N
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Total ozone {Dobson units)

Edmonton 53° 33' N

300
1955 1960 1965 1970 1975 1980 1985 1990 1995

The World Ozone and UV Data Centre of Environment Canada in Downsview, Onlario
collects data from stations across Canada .*¢ The closest of these stations to the Yukon
is Edmonton, However, since latitude is the most important determining factor for
total ozone levels, Edmonton is more representative of South Yukon, whereas Resolute
is more representative of North Yukon.*” Figure 3.2 shows a general downward trend in
total ozone levels for Resolute, Toronto, and Edmonton from 1955 to 1995 which s con-
sistent with Canadian and global trends.
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3.4  Ozone Depletion: What Are We Doing About I?

3.4.1 International Cooperation

Evidence that CFCs were depleting the ozone layer prompted the United Nations
Environment Programme to reduce the global production of CFCs through the Vienna
Convention for the Protection of the Ozone Layer (1986), and the Montreal Protocol on
Substances that Deplete the Ozone Layer (1987).% To date, 155 countries have signed on
to the revised international agreement under which they committed to phasing out all
CFCs, carbon tetrachloride and methyl chloroform by January 1, 1996, Production
and import of halons ceased on January 1, 1994 and will be phased out by the year 203041,
On September 16, 1997 representatives from across the world gathered in Montreal under
the theme “Renewing Our Commitment: Celebrating Our Progress” to mark the 10th
anniversary of the Montreal Protocol.*? A study commissioned by Environment Canada
and released at this meeting announced that the anticipated outcome of meeting the
requirements of the Protocol to protect the ozone layer will produce about $224 billion
in net economic benefits by the year 2060. Furthermore, it was estimated that the pro-
toco] will save almost a third of a million lives over the same period by reducing the inci-

dence of sun-induced skin cancer.®

Thybean
The thinning of the ozone layer over the
Antarctic has been well dacumented. in the
1995 Yukon State of the Environment
Report®® it was reported that the rate of
ozone depletion in the Arctic is-much stow-
er than that occurring in the Antarctic,
However, new scientific data is suggesting
otherwise.

In the Spring of 1997, Enviranment Canada
announced thot ozone values over the
Canadian Arctic were the lowest ever
recorded for March. Data from U.S. sotellites
and Canadda’s ground skations and balloon-
borne ozone sensars showed that ozone
values were as much as 45 per cent below
normal {pre-1980 cverage). The ozone
layer over the Arctic in 1997 was below 3.0
mm, while the acrmal value for the layer
should be 4.5 mm. For some days, the con
centration in the 1224 km cltitude range at
Eureka and Alert on Ellesmere isiand was
more than 60 per cent below normal.
Scientists believe thot the thinning of the
Arclic ozone layer was due to unusual
spring wind potterns in 1996 and 1997
which create conditions necessary for ozone
depletion. I is not clear whether the untsu-
ol wind patterns are connected with global
warming or are rare notural events,3?

13
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3.4.2 Yukon Ozone Depleting Substance (ODS) Regulations

The Yukon’s Qzone Depleting Substance Regulations came into effect on February 27, 1996,
These laws govern the release, possession, purchase, servicing and disposal of ozone deplet-
ing substances and equipment containing them,

Release into the environment of ozone depleting substances from equipment such as air
conditioners, refrigerators and fire extinguishers is prohibited. Those who work with these
substances or equipment must hold a registration permit issued under terms and con-
ditions set by the Minister of Renewable Resources. Records must be kept and the ser-
vicing of air conditioners, refrigerators and fire extinguishers must meet performance stan-
dards and Codes of Practice referred to in the regulations. The ozone depleting substance
must be recovered before this type of equipment is disposed of. An alternative is to take
the equipment to a waste disposal site operated by the Yukon government or by a
municipality which has made special arrangements for storage and disposal.

Contravention of these regulations results in penalties ranging from $50 to $200 for less
serious offences. For more serious offences that result in court actions, maximum
penalties under the Environment Act range from $200 or six months in jail to $3, 000,

000 or a five year jail term.**
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4.1 Contaminants found in the Canadian Arctic

In the 1970s and 1980s scientists wanted to compare contaminant levels in polluted south-
ern areas to ‘pristine’ areas such as the Canadian Arctic. To their surprise, contaminants were
found in the air, water, animals, plants and people in the North. To address the issue of Jong
range transport of contaminants, the Arctic Environmental Strategy Northern Contaminants
Program was begun in 1991. This program was developed through consultation with the sci-
entific community, northern aboriginal organizations, government departments and north-
ern communities, A final report was released in 1997 and has important implications for the
Yukon.

4.2 How Do Contaminants Get to the Arctic?

Contaminants are transported to the Yukon and the Canadian North by air, oceans, ice and
rivers. Transport by air is the most important of these pathways, One group of contaminants
transported by air are human-made chemicals calted ‘organochiorines’. Some well-known
examples of this type of contaminant are PCBs and pesticides such as DDT. Sources of
organochlorines within the Canadian Arctic are considered very minor. The way in which
these contaminants travel by air has been called the ‘Grasshopper Effect’ In warm temper-
atures, organochlorines evaporate, move in the air to colder places, and then condense and
fall to the earth. Since major air currents tend to move toward the Arctic, these contaminants
eventually reach the Canadian North. In the absence of warm temperatures, the contami-
nants become ‘trapped’ since there is little opportunity to evaporate, Once in the Arctic,
organochlorines can fall on the land, ocean, lakes and rivers, directly from the aix, or in rain
O $1OW,

4.3 Contaminants in the Food Chain

When organochlorines reach water or plant surfaces they can enter the food chain. They have
several properties which make them dangerous to living organisms. First, organochlo-
rines are not easily changed to less harmful forms in the environment (they are persistent);
second, they can can be stored in living tissue; and third, they are not easily broken down
ar removed once in an animal’s body. If an animal continues to eat foods with organochlo-
rines, contaminants levels will build up over time. This effect is known as ‘bioaccumulation’
In addition, concentrations of contaminants increase with each step from prey to predator
in a process called ‘biomagnification’. An animat at the top of a food chain, such as a polar
bear, would end up with higher concentrations of contaminants than the marine mammals
and fish that it eats. Different kinds of animals have different levels of contaminants due to
several factors which include feeding habits, migration, age and fat content.

15
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4.4 Differences Among Areas, Changes Over Time

Organochlorines are evenly distributed across the Arctic. This uniformity is a result of
the contaminant transport route which is mainly by winds coming across the North Pole
from Russia in the winter and from the south in the summer. Lighter contaminants trav-
el faster by air than heavier contaminants and therefore arrive in the Arctic first.

Some studies suggest that the levels of organochlorines in the Canadian Arctic are like-
ly lower than other industrialized parts of the world. For instance, belugas from the 5t.
Lawrence have 12 times more PCBs than Arctic beluga, 3 to 4 times more of the pesti-
cides toxaphene and chlordane, and almost 30 times more DDT. Not enough data have
been collected over a long enough period of time to say anything definite about how con-
taminant levels in wildlife are changing over time. However, it is possible to look at ice,
snow and sediment cores to see changes in the amounts of contaminants being deposit-
ed in the north. Changes in the levels of these contaminants are usually linked to
changes in production and use of contaminants in other parts of the world. For exam-
ple, examination of glaciers shows no evidence of PCBs until after the 1960s, Given that
PCBs ondy became widely used during the period of 1950s to 1970s, and the time [ag asso-
ciated with the transport of the contaminant to the north, the glacier record makes sense.

4.5 What About Humans?

Contaminant levels in people vary according to their diet. People whose diets include ani-
mals higher up in the food chain tend to have higher contaminant levels than people
whose diets consist mainly of plants and plant-eating animals. People who consume high
quantities of marine mammal tissue tend to be exposed to higher levels of organochlo-
rines than people who eat land animals and fish. In the Yukon, only the Inuvialuit eat sig-
nificant quantities of marine mammals.*® However, it is generally thought that the
benefits of traditional/country food outweigh the possible risks of long-term, subtle effects
associated with current levels of contaminants in these foods. For aboriginal communities,
traditional/country food represents a way of life and contributes to cultural, spiritual and
mental well-being, In addition, this food is the most economical and healthy diet avail-
able to people in the North.

4.6 What Are We Doing About It?

International cooperation is the key to stopping the release of contaminants throughout
the world and eliminating food chain contaminants in the North. Currently eight Arctic
countries (Canada, Denmark, Iceland, Norway, Sweden, Finland, Russia, and the USA)
cooperate under the Arctic Environmental Protection Strategy to examine and act on envi-
ronmental issues in the North, As part of this strategy, the Arctic Monitoring and
Assessment Program deals with contaminants. In 1996, the Arctic Council was formed
which allows Arctic countries to work together on common issues of concern, one of
which is the environment. Canada has also been working with countries in the southern
hemisphere to find ways to stop their use of contaminants. This type of work will also
be combined with international laws at the global level. Negotiations will begin in 1998
and should take about three years to complete.
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5.1  Whitehorse Urban Air Quality

5.1.1 Public Perception

Information about public perception of air quality is sometimes valued as highly as sci-
entific measurements of air pollution. Results of the 1996 City of Whitehorse Citizen
Survey indicated that most residents are concerned about air quality. In the survey, 384
respondents across Whitehorse were asked “What do you thinl is the biggest environ-
mental issue in Whitehorse?” ‘Air quality’ was cited more often than ‘water quality/con-
servation’ and ‘green space protection) and was second only to ‘waste management’’

5.1.2 National Air Pollution Surveillance Station in Whitehorse

Whitehorse ambient air quality is monitored through the National Air Pollution
Surveillance (NAPS) program. The Whitehorse monitoring station, operated jointly
between the federal and territorial governments is part of a network of air monitoring
stations across Canada designed to monitor and assess ambient air quality in urban
regions. [n 1993, the operation of the Whitehorse monitoring station was transferred from
Environment Canada to the Yukon government in an effort to harmonize with other juris-
dictions. With the station now located at the Andrew A. Philipsen Law Centre in down-
town Whitehorse, Renewable Resources provides equipment calibration, maintenance,
data retrieval and compilation. Environment Canada provides the equipment and con-
ducts analyses. The downtown Whitehorse station monitors concentrations of carbon
monoxide {CO), nitrogen dioxide (NO, )}, nitrogen oxide (NO}, total suspended par-
ticulates (TSP), particulate lead and sulphate.*®

5.1.2.1 Llead

Measures to control lead in vehicle exhaust have proven to be very effective. Lead addi-
tives in gasoline were phased out of use in Canada between 1974 and 1990. As a result,
the lead contained in air particles has shown a dramatic decline across Canada and in the
Yukon (Figure 5.1). In 1994, the average particulate lead level in the air in downtown
Whitehorse was so low that the sensitive instruments could detect no lead. This is the low-
est annual mean since 1978.
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*Data were unovailoble for 1992.1994.
During this peried, operation of the NAPS
Whitehorse air monitoring station was frans-

ferred from Environment Canado o the Yukon
Government, 1995 data are being compiled in
Ottawa and will be availuble in 1998, 1996
data were compiled by Renewable Resources,
Yukon Government for this report [ppm) is ports
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per millicn.

5.1.2.2 Nitrogen Dioxide and Carbon Monoxide:
High Events and Seasonal Variation

Carbon monoxide (CQO) is a common air pollutant and is usually present in the atmos-
phere at low concentrations. At higher levels, this colourless, odourless gas can represent
an acute health risk. Any combustion process where carbon-containing organic mater-
ial is burned without sufficient oxygen will produce carbon monoxide. Motor vehicles,
especially poorly tuned ones, are the major source and account for three-quarters of these
emissions. Other sources include the use of fuel for generating electric power and home
heating with firewood.

Nitrogen dioxide (NO,} is a reddish-brown gas that people can smell. At high concen-
trations, this pollutant can affect human health, vegetation, materials and visibility.
High temperature combustion of fuel from transportation accounts for more than half
of the total emissions of nitrogen dioxide (NO,), while more than 30% is derived from
stationary fuel combustion such as in homes, businesses, factories and power plant5.49

Both of these parameters vary seasonally within the City of Whitehorse {Figure 5.2 and
Figure 5.3). Elevated concentrations of these two pollutants are experienced in the
mid-winter (CO) and late winter (NQ,}. In the winter, warmer air above the city often
traps the colder air at the ground level for hours or days. During these temperature inver-
sions, gaseous pollutants and particles {rom heating and transportation sources gener-
ally build-up in the air untit winds increase and blow them away. It is not clear why there
were high concentrations of NO, in the month of May.

Monthly Average {ppm)
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Of interest is how the levels of these pollutants compare to the National Ambient Air
Quality Objectives. These objectives were developed by the Canadian government and
are based largely on considerations of human health. During 1996 there were no ‘high
NO, events’ or periods where the air quality objectives for NO, were exceeded. High NO,
events are 24-hour periods when NO, levels put air quality in the ‘poor’ range as
defined by the National Air Quality Objectives. The 1995 State of the Environment Report
noted that a number of high NO, events occurred during 1989 and 1991, However, instru-
ment error may be the cause of these unusually high readings.

5.1.2.3 Airborne Particles

As mentioned earlier, the Whitehorse air monitoring station measures total suspended
particulate (TSP) which is the name given to airborne particles which include smoke,
fumes, dust, and pollen. These particles can range in size from 0.1 to 100 microns. In
Whitehorse, the major sources of TSP are woodsmolke, transportation and incineration.
Natural sonrces include windblown dust and forest fires, Particles in the air can reduce
visibility, cause soiling of buildings, clothing, etc., and can affect human health (see page
21).

The annual average level of TSP in Whitehorse has declined steadily since the 1970s
{Figure 5.4). However, there are occasional 24-hour periods when TSP levels exceed the
national air quality objectives. These events are usually related to woodsmaoke, vehicle
exhaust, and ground-based temperature inversions which result in air stagnation. In
Whitehorse, highest TSP levels occur in the early spring when dust is blown through the
city streets just afler the snow has melted.”® No recent TSP data from the Whitehorse sta-
tion were available for this report. The data gap for 1992-1994 reflects the transfer in oper-
ation of the Whitehorse air monitoring station from Environment Canada to the Yukon
government. The 1995-1996 data are currently being analyzed and summarized by
Environment Canada in Ottawa.

*Data were unavailoble for 1992-1994.
During this period, operation of the NAPS
Whitehorse air monitoring station was frans-
ferred from Environment Canada lo the Yukon
Government. 1995 dala are being compiled in
Ottawa and will be available in 1998. 1994
duta were compiled by Renewable Resources,
Yukon Government for this report. Ppm is parts
per million.
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5.2 Woodsmoke

In the Yukon, the use of wood as principle heat source is much higher than other parts
of Canada. In the 1986 Census, 43 % of the Yukon population indicated that they use
wood as the principle method to heat their homes (36.2 % higher than the Canadian aver-
age).”! Although Statistics Canada no longer collects information on heating methods,
data taken from wood cutting permits suggests that the use of wood as a heat source was
rising steadily between 1982 and 1988. During this period, wood’s share of all Yukon ener-
gy sources rose from 3% to 7% , effectively displacing part of o0il’s share in the residen-
tial space heating market. Since that time, the amount of wood being used for home heat-
ing has been falling. The reasons for this trend may be related to cost. Lately the price of
wood has been rising while the cost of oil has been falling. New advances in heating tech-
nology have also created energy efficient systems that are capable of producing more heat
with less fuel making this heating option more attractive to some home owners.

Wood burning results in the release of a number of pollutants into the atmosphere includ-
ing carbon monoxide, nitrogen oxides, organic gases, and airborne particles.*? Wood
smoke has been a persistent problem in the Riverdale subdivision of Whitehorse, main-
ly due to the occurrence of temperature inversions. In 1986, the City of Whitehorse enact-
ed a bylaw to prevent wood burning when total suspended particulate levels are high. No
burn periods are enforced when the total suspended particulate matter exceeds 110 micro-
grams per cubic metre, Between 1992 and 1996, the annual number of no burn periods
in Riverdale ranged from one to three, In January 1997, the City amended the bylaw to
require all wood stoves installed after March 1, 1997 to meet emission standards of the
United $tates Environmental Protection Agency and Canadian Standards Association.
Purthermore, the limit at which a no burn period is called was lowered from 120 to 110
micrograms per cubic metre.”*

Based on the Riverdale experience, the City of Whitehorse recognized that potential air
quality impacts of further residential development in the lower Porter Creek area was an
important consideration. For this reason, TSP monitoring was carried oul in upper Porter
Creek (Tamarack Dr.) and lower Porter Creek (Transportation Canada site) between
November 1995 and March 1996. Based on abserved TSP levels, this study concluded that
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there would be potential air guality problems if Lower Porter Creek was developed
without considering the impact of residential wood burning. Future considerations
could include the density of the new development, the type of heat sources to be used and

the retention of forest cover.54

5.3  Open Burning of Garbage

The Yukon remains one of the few areas in Canada where the burning of garbage is unreg-
ulated.®! Burning of garbage is a concern because it can result in air pollutants such as
dioxins, furans, metals, acid gases and carbon monoxide.* In the Yukon, the Yukon
Department of Community and Transportation Services (C&TS) operates approxi-
mately 20 waste siles, the federal Department of Highways operates five, while eight incor-
porated Yuken communities operate their own waste sites. Prior to 1997, waste from all
Yukon communities, with the exception of Whitehorse was either tipped into natural
depressions, burned and covered, or tipped into a trench, burned, compacted and then
backfilled. C&TS follows a set of guidelines for the management and operation of waste
disposal sites. On average, household garbage is burned once a week. Of those sites oper-
ated by C&TS, the Mt. Lorne site is the only site with a confinement structure, which was
erected for experimental purposes. C&TS found that while this structure provided a more
effective burn and better animal control, it provided no control of fumes.5?

In response to an inquiry on behalf of the Association of Yukon Communities regard-
ing municipalities’ position on open burning at landfill sites, the Whitehorse City coun-
cil voted against this practice.* The Yukon Government has also recently decided to pro-
hibit the practice of burning garbage at the Mt. Lorne site. Haines Junction and Dawson
have plans to phase out the burning of garbage as well.

W It is of inferest o nofe that diese! engines emit 30 to 100 times more fine particles than gaso-
fine-powered engines do. Source: The lung Association, Hamilion-Wentworth and the Hamitton-
Wentworth Air Quality Initiative. (1926} ‘Helath Effects of PM " No. 1996-08-31
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B Wy
BEvidence is mounting to suggest that wood smoke
is harmful 1o human health, Wood smoke can
cause o decrease in lung function, and con oggrar
valle heast conditions and respiratory ifnesses such
as asthma, emphysema, preumonia, ond bron-
chifis. Particulary susceptible are infants, children,
pregnant women, senior citizens and cigarette
smokers. 2

Whood smoke is a saurce of cithorne partices.
Within the fast few years it has become dear thot
fire pariides, those less than 10 microns in diam-
efer, pose a threat to human health. In 1995, o
researcher with the U.B.C. Depariment of Medicine
esfimated that increases in fine particles poflufion
cause B2 exira deaths in BC every year, and
146 hospitalizafions due to asthme, and lung and
heart disorders. 3 Some fine particles are relecsed
directty from sources info the cir while others are
formed from physical and chemical reactions
invalving gases.

Recently, there has been increasing inferest by
researchers in even finer parficles, those less than
2.5 microns in diometer. These partides are loo
smoall to be filtered by the nose and upper respira-
fory system, sc they wind up deep in the lungs.
Poisonous and concercausing chemicals often
enter the lungs by ‘piggybacking” onfo these tiny
particles” In light of these scientific findings, o
nefional air quality ohiective for fine parfides is cur
renfly being developed by Healh Canada and
Environment Canada.® As of February 1997, a
fine parfickes monitar had been instafled o the
Riverdale moritoring stotion in Whitehorse. This
monitor is on loan from Oftawa and began oper-
ating in the winter of 1997/98. Of porticular
interest will be establishing the relafionship betwean
levels of TSP and fine parfides at this location 57
Waitson Loke has also started conducfing its own
TSP sampling under the guidance of Environment
Conada.
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@ micren or micrometre (pmj - one-
millionth of a metre

a raindrep - abeout 2,000
micrometres in diometer

a period [] - about 500 micrometres
in diameter

PM1g- 10 micrometres and smaller
in diameter

bacteria - about 0.3 to 10
micrometres in diameter

PM, 5 - 2.5 micrometres and smaller
in diameter

5.4  Proposed Air Emission Regulations

Regulations are one effective tool that can be used to manage air pollution. The Yukon
Department of Renewable Resources has developed Draft Air Emission Regulations
under the Yukon Environment Act. The regulations propose to control the release of air
contaminants from sources including motor vehicle exhaust, opening burning of wastes,
and large indastrial boilers, burners and engines. These dralt regulations have undergone
stakeholder review and are now being reviewed by the public before they become law.®*
Solid Waste Regulations developed under the Yukon Environment Act, also expected to
be finalized by the end of 1998, may include requirements for the burning of garbage.




Figure 2.1 and 2.2

Data provided by Liu, 8. Environment Canada (Vancouver). Greenhouse gas emissions

inventory estirates in the Yukon from 1990 to 1995,

Figure 2.3
Yukon Bureau of Statistics, Annual Statistical Review, (1987-1996).

Figure 2.4
Data provided by Liu, S. Environment Canada (Vancouver). Greenhouse gas emissions
inventory estimates in the Yukon from 1990 to 1995.

Figure 2.5
Data provided by Yukon Weather Centre. This graph appears under the Northern
Yukon Ecological Knowledge Co-operative website: hitp://www.taiga.net/coop

Figure 2.6
Data provided by C. Stolte of Whitehorse Transit. Ridership for period 1981-1996.

Figure 3.1
Environment Canada. (1996) SOE Technical Supplement No. 96-7. Spring,

Figure 3.2
Graph from Environment Canada. Arctic Ecozones, 1996 SOE Report. Draft.

Figure 5.1
Data available from Environment Canada National Air Pollution Surveillance (NAPS)
Network Annual Summaries for period 1985-1994,

Figure 5.2 and 5.3

Monthly means for the period 1985 to 1991 were available from the Environment
Canada National Air Pollution Surveillance (NAPS) Network Annual Summaries.
Monthly means from 1996 were provided by Environmental Protection and Assessment
Branch of the Yukon Department of Renewable Resources.

Figure 5.4
Data available from Environment Canada National Air Pollution Surveillance (NAPS)
Network Annual Summaries for period 1978-1991.

Figure 5.5
Data available from City of Whitehorse, Yukon Territory.
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