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Contamination and Pollution

This section discusses air pollution and soil and water contamination. The difference between
“contamination” and “pollution” is very subtle. Both processes are linked to each other, and the
words are often used to describe either process.

Air pollution and soil and water contamination have harmed the natural environment with
chemical, biological, metallic or other substances harmful to humans, animals and plants.

Resources are available to assist you in completing this analysis in the Risk Analysis Resources
section.

Air Pollution - Natural and Human-caused
Definition

Typically, air pollution, or smog, is considered a by-product of large cities due to traffic and
industrial activities. Small, rural and remote communities are not usually affected, but sometimes
pollution, or smog, is carried by winds outside of larger cities. Smog is not just a summertime
concern and it can also occur in the winter, often in communities where wood is used for home
heating. Air pollution in rural and remote communities can also occur as a result of smoke from
forest fires.

Discussion

Air quality in a number of remote, rural sites across Canada is checked through the Canadian Air
and Precipitation Monitoring Network. However, most of rural and remote Canada is not well
monitored.

Air pollution can have a negative effect on your heart and lungs, and depends on:

e the length of time you are exposed to bad air;
e your health status;
e your genetic background;
e and the amount of pollutants in the air...
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Polluted air can make it harder to breathe, irritate your lungs and airways, and worsen chronic
diseases such as heart disease and several lung diseases. Negative health effects increase as air
pollution worsens. Studies have shown that even small increases in air pollution can lead to more
emergency room visits, hospital admissions and deaths. Small increases in air pollution over a
short period of time can make existing illnesses worse.

The Canadian Air Quality Health Index gives the following risk levels:

e levels 1 to 3 are low health risk;

e 4 1to 6 present a moderate health risk;

e 7to 10 a high health risk; and

e over 10 a very high health risk. Even healthy people should limit outdoor activities.

It Happened Here...

In 2020 Victoria was the most affected since smoke from Washington State and Oregon drifted
north. Visibility has been affected over a week.

The B.C. wildfire season in 2018 eclipsed the previous year's as the worst recorded in provincial
history. Smoke choked the province again that summer, compounded by additional plumes
drifting north from similar fires in Washington state. The Lower Mainland was stuck under health
advisories for 22 days in a row. Flights at several airports in the Interior and West Kootenay
regions were cancelled because pilots couldn't see. As was largely the case in 2017, only B.C.'s
north and part of the western coast were spared.

The thick smoke also created air-quality problems for much of Alberta, Saskatchewan and
southwestern Manitoba, as winds drove the haze eastward. The smoke even reached Atlantic
Canada and as far as Ireland.

In 2017, the destructive wildfires displaced thousands of British Columbians and burned more
than 1.2 million hectares. More than 1,300 fires engulfed the province between April and
November, costing B.C. more than $564 million. Multiple air quality advisories were also issued
as a blanket of smoke covered parts of B.C. and people were urged to avoid strenuous outdoor
activities. By the start of August, Metro Vancouver had already seen the longest air quality
advisory in its history at 10 days. Kamloops set a new record for the most hours spent with low
visibility in 2017, with 18 smoky days and the air quality reached an extreme 18 out of 10 rating
on the Air Quality Health Index. Williams Lake and Penticton weren't far behind with 14 days,
while Abbotsford had 10 days.

On August 6, 2010 the Members of the Tl'etinqox-t'in First Nation near Alexis Creek in central
British Columbia rushed to move people out of the area as heavy smoke from forest fires blanketed
their community. About 130 people — mostly elders, children and people with health issues —
were moved to Williams Lake.

In May 2010, over 50 fires burned in north Quebec and acrid smoke drifted over much of central
Canada and the northeastern United States. About 100,000 acres of forest had burned since a May
25 thunderstorm ignited a series of fires. Over 1,300 people from the Wemotaci First Nation
community were evacuated. In some cases, the evacuees were taken by bus to locations as many
as four hours away.
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L1 ) [ ) Has your community experienced air pollution in the past?
Industries such as factories or coal-fired power plants can cause air pollution.
L] [ ) ) Are there any smokestacks near your community and does wind blow in your
direction?
In Canada smoke from wildfires can cause significant air pollution and can
][] [] [ cause breathing difficulty. Temperature inversions (warm air overlaying
cooler air) can increase the smoke. Is your community affected by wildfire
smoke in the summer and do you have summertime temperature inversions?
0000 Smog can occur in communities where wood is used for heating. Do a lot of
homes in your community use wood for heating?
Air pollution is more likely to linger in communities that are sheltered from the
00 00 wind and there is little wind to disperse airborne particles from wood smoke,
traffic and road salt. Is your community in an area which is sheltered from the
wind?

Soil Contamination Human Induced

Definition

Soil contamination can be classified as biological, chemical, radioactive, or metallic in nature. The
soil is considered contaminated when it is harmful to humans, animals or plants.

Discussion

Soil contamination can result from industrial activities such as oil and gas exploration and
production. It can also arise from mining and mineral processing, saw mills and paper mills, and
power generation. There is also increasing concern regarding the use of pesticides and fertilizers,
and the effect on the soil and plants.

The Government of Alberta, Ministry of Environment, states the following regarding soil

contamination:

Negative environmental impacts caused by chemical substances can be
very difficult or even impossible to remedy. Below follow some examples of
how soil contamination can be dealt with:

hydrocarbons (fuels like gas and diesel) can be removed thermally or
through bioremediation;

effects of sulfur can be remediated by neutralization;

salts (for example, road/ de-icing salts) can be removed by washing;
and pesticides can be removed by deactivation or bioremediation.
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In most cases, substances are only partially removed, unless extreme and
expensive removal efforts are used.

Some substances have a direct toxic effect on essential life processes of plants
and soil organisms. For example, chlorides found in road salt or salt water
produced during oil and gas production are toxic to plants and organisms. Salt
and hydrocarbons can also create water deficits by limiting water movement
through soil, and uptake by plants and organisms.

It Happened Here...

In 2019, the Nova Scotia government announced it will spend $48 million to clean up two of the
province’s most toxic former gold mines: Goldenville, near Sherbrooke on the Eastern Shore, and
Montague Gold Mines, in Dartmouth. The sites were extensively mined from the 1860s to the
early 1940s. Miners used liquid mercury to extract gold from crushed rock, and the leftover
material, called tailings, was simply dumped in the closest body of water. Arsenic, which occurs
naturally in rock, was released as part of the mining process.

In 2009, the Department of National Defence will begin to clean up the contamination that has
forced residents in 11 low-income rental homes on a former radar base in Sydney, N.S., to find
another place to live due to soil contamination caused by buried oil tanks. The tenants were offered
$1,500 to help with moving costs, a reimbursement of their final rent payment and assistance in
finding another place to live.

In 2006, soils at eight sites in northwestern Quebec were found to be contaminated with lead within
the area surrounding the Horne Copper smelter in Rouyn-Noranda.

In the 1980s, diesel fuel was discovered in the crawl space of a school, and the area was
contaminated with polychlorinated biphenyls (PCBs). The buildings and infrastructure were
affected—many had to be demolished, and the people in the community of the Mathias Colomb
Cree Nation in Manitoba had many health issues.
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Soil Contamination
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mliinlinlin Irrigation for agriculture can contaminate soil by increasing salt content. Has
there been a long history of irrigation in/near your community?
0000 The application of pesticides in agriculture can cause soil pollution. Do farms
use pesticides in or near to your community?
mliinlinlin Are there old industrial sites in or near your community that have not been not

been properly remediated?

Resource extraction industries (such as gold, copper, oil or gas mining) can
cause soil pollution. Are there, or have there been, mining activities near your
community?

O
O
O
O

0000 Old underground (fuel) storage tanks can break and release contaminants into
the soil. Are there old buried storage tanks in your community?

Old live firing and military training sites can lead to the contamination of soils by
L1 ) [ ) explosives and metals. Is your community near an existing or previous
established military training site?

0000 Have Traditional Knowledge holders noticed a change in fauna and flora
habitats that could be related to soil contamination?

Water Contamination - Human Induced
Definition

Water contamination is a result of biological or chemical contamination of water systems.
Waterborne disease outbreaks in Canada have been caused by bacteria (such as Salmonella,
Shigella and Campylobacter), protozoa, or Enteric viruses (such as Norwalk and Hepatitis A,
which are virusses that affect our bowel-system). Waterborne outbreaks create human health
hazards as drinking water and recreational water suplies may be affected. Outbreaks also pose
threats to agriculture, aquaculture, aquatic ecosystems and biodiversity.

Water contamination can also occur as a result of algae blooms in lakes and streams used for
recreational use, fishing or drinking water.

Water sources in Canada have been contaminated by variety of chemicals including those
leaching from mining tailings, polyfluoroalkyl substances or PFAS which are found in fire fighting
foam, and a variety of poisons including mercury, and arsenic.

Discussion
It is estimated by Environment Canada that 90,000 people become ill and 90 die from acute
waterborne infections in Canada each year. Waterborne disease outbreaks can lead to beach

closings.This negatively impacts local communities that rely on the recreation and tourism
sectors.
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There has been increasing concern with blue-green algae (actually called cyanobacteria) and
commonly found in lakes, ponds and wetlands. Water bodies which have been enriched with
plant nutrients from municipal, industrial and agricultural sources are particularly susceptible to
dramatic increases in algae blooms which are toxic to humans, livestock, wildlife and pets. The
most common occurrences of blue-green algal poisoning concern cattle, but humans can have
fever, dizziness, stomach cramps, vomiting or sore throat may persist for several days.

Additional concerns continue to be raised about contamination from fire-fighting sites and
abandoned mines.

It Happened Here...

On July 22, 2021 an Ottawa judge has certified a class-action lawsuit launched by a group of
Mississippi Mills homeowners who say National Research Council (NRC) of Canada lab polluted
their drinking water and devalued their homes. The NRC admitted its facility was the source of the
toxic compounds.

In October 2020, the Regional District of North Okanagan in British Columbia had to change the
source of drinking water for the community of Vernon due to unusually high levels of algae in
Kalamalka Lake

In February 2020, residents near the Edmonton Military base were warned of possible water
contamination as the Department of National Defence found poly- and perfluoroalkylated
substances (PFAS) in the soil, groundwater and surface water at the 3rd Canadian Division
Support Base Edmonton (CDSB Edmonton), formerly known as CFB Edmonton, and surrounding
wetlands during environmental testing.

In July 2019, the Northwest Territories’ Chief Public Health Officer updated residents and visitors
regarding the steps they needed to take to avoid exposure to elevated arsenic levels found in
some of the lakes around Yellowknife. People needed to avoid swimming and fishing in more
than ten lakes including, David Lake, Fox Lake, and Frame Lake.

In June 2018, algae blooms killed around 250,000 fish at two BC fish farms in Jervis Inlet. The
fish were killed by blooms of the Heterosigma algae in extraordinary high concentrations. The
blooms are believed to be linked to climate change.

In October 2017, Lake Erie in Ontario turned green as a result of a deadly algae bloom which had
spread to covering over 700 square miles of Lake Erie. The current bloom was related to
phosphorus which had leaked out from local industrial and agricultural area. In 2014, the toxicity
from a previous algae bloom was so high that residents could not use their drinking water for
three days.

In November 2016, well water was contaminated by toxic runoff following a fire in the community
of Smith Falls, Ontario

In 2014, the Mount Polley mine tailings spill sent more than 24 million cubic metres of mine waste
into nearby waterways and continues to impact lakes, rivers and aquatic ecosystems, according
to a new study. Researchers have been monitoring Quesnel Lake since the spill, which is
considered one of the largest environmental mining disasters in Canadian history. Though
samples taken one year after the spill showed the lake waters had potentially returned to their
pre-spill state, new information from a 2020 study revealed that is not the case; elevated levels of
copper and fine sediment have been found in the lake in both the spring and fall.

In 2012, leachate from Teck Coal Limited’s Fording River Operations and Greenhills Operations
coal mines deposited selenium and calcite into the upper Fording River. On March 26, 2021,
Teck Coal Limited was ordered to pay a total of $60 million in fines and monetary court orders
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after a guilty plea was entered on two counts of unlawfully depositing a deleterious substance into
water frequented by fish, contrary to s. 36(3) of the Fisheries Act.

In August 2003 the community of Anglemount, British Columbia’s (population 300) water supply
was contaminated with fecal coliform levels above acceptable provincial standards. The
contamination lasted three weeks. There were no injuries reported.

Problems with drinking water wells in the First Nations community of Little Salmon Carmacks,
Yukon (population 426) date back to 1991. The community lacks proper wells that can serve the
entire community. Many of the small, private wells were contaminated with E. coli and fecal
bacteria. The drinking water conditions were so severe that Elder Johnny Sam had to be airlifted
to a hospital in Vancouver. He suffered from a bacterial infection and had to remain in the hospital
for 4.5 months. The doctors linked his illness to his water consumption.For five years the
community remained under a boil water advisory. The contaminated wells were slowly repaired.

Eight hundred members of the First Nation community Kashechewan, in Northern Ontario were
evacuated in October/ November 2005. The community had lived on a boiling-water advisory for
the past 2 years, as the E. coli bacteria was found in the water supply system. The contaminated
water had led to many skin conditions in the community.

Between 1962 and 1970, the Dryden Chemical Paper Mill dumped ten tonnes of waste mercury
into the Wabigoon-English River, approximately 320km upstream from the
Asubpeeschoseewagong Nitam-Anishinaabeg (Grassy Narrows First Nation) community. Fifty
years on, the First Nation is still feeling the effects, and awaiting appropriate government action.
A study published on April 27t 2020 by the Université du Québec a Montréal (UQAM) and
TELUQ University found a correlation between the early mortality of Grassy Narrows First Nation
People, and exposure to higher levels of mercury as a result of freshwater fish consumption from
the river. Mercury exposure was almost five times higher for those who died before the age of 60,
in comparison to their counterparts who lived beyond the age of 60.
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Water Contamination

Hazard
Rating

] Yes

No
[ ] Need More

[ ] Not

High Risk ~ [J Low Risk

0 Need More Not
Info Applicable

FACTORS

Is there a current “Do Not Consume” or “Boil Water” Advisory in place in your
community? (Check Risk Analysis Resources — “Do Not Consume” and “Boil
Water” Advisories)

Agricultural runoff, such as pesticides or fertilizers, can cause water pollution.
Is your community located in or near an agricultural area?

Improperly treated sewage (domestic and industrial) can contaminate water
supply. Does your community lack sewage treatment capability?

O O 00
O O O] 0
O O O] 0
O O 00

O
O
O
O

Landfill sites can leak dangerous compounds into the water table. Do landfill
sites in and near your community have adequate bottom-lining?

Resource extraction industry such as mining can lead to water pollution. Are
there, or have there been, mining activities near your community?

Industrial waste water can contaminate water. Do polluting industries such as
pulp and paper mills operate in or near your community without adequate
environmental controls?

O

O

Without proper water treatment, drinking water can become contaminated.
Does your community lack a water treatment facility?

Animal fecal matter can cause contamination if it gets into water. Does your
community have livestock located near water sources?

Abandoned and/or improperly sealed wells can contaminate ground water.
Does your community have any abandoned and/or old wells?

Fire fighting foam can be the source of perfluoroalkylated substances (PFAS)
and sites which are used for training of fire fighters or military can leach PFAS
into water sources. Is there a fire training or military site near your
community’s drinking water intake or community wells?

Does your community have fish farms which could be affected by toxic algae
blooms?

Have Traditional Knowledge holders noticed a change in fauna and flora
habitats that could be related to water contamination?

Does your community have lakes which are the source of enriched plant
nutrients as a result agricultural or industrial practices or sites? These can be
the source of blue-green alge blooms that can kill or cause illness in wildlife,
livestock or humans.
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Risk Analysis Resources

Algae Watch is an educational program in British Columbia for citizen science data
gathering. Its goal is to help people recognize and identify algae blooms in B.C. lakes. It
provides information about algae, how to recognize algae blooms and how to submit your
observations.

Key Words: Algae Watch, Environmental protection and sustainability, water quality.
Environment and Climate Change Canada lists short term and long term drinking water

advisories that are in place on First Nation communities on reserve located south of the 60
degree parallel in Canada (all provinces, except British Columbia):

Key Words: Environment and Climate Change Canada, drinking water advisory, First Nations

First Nation communities in British Columbia should consult with their local Chief about
drinking water advisories. They can also talk to their local Environmental Health Officer (EHO).
A list of EHO’s (including telephone numbers and email), as well as general information, can be
found on the website of the First Nation Health Authority (FNHA):

Key Words: British Columbia, First Nation, drinking water advisory, environmental health officer

The Journal of Pollution Effects & Control is an open-source journal that includes hundreds of
articles dealing with pollution, the introduction of contaminants into the natural environment that
causes adverse changes in the form of toxicity of environment, damage to ecosystem and
aesthetics of our surrounding. This journal covers areas like Environmental toxicology,
Bioremediation, Public health and Toxicogenomics.
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