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What are we going to talk about?

1) What is CAPE? 
2) Climate Change and Environmental Justice
3)Hydraulic Fracturing (Fracking in BC)



What is CAPE?



Social and Ecological Determinants of 
Health



Equality vs Equity



● Populations of lower economic status are more likely to live in areas with higher exposure 

to contaminants by economic necessity (8). This can be especially problematic for 

children in inner cities.

● When the general health, wellbeing, and neurological development of children is 

compromised by environmental determinants, it diminishes the ability of those children to 

excel in school and form solid social bonds, which diminished their chances to break the 

cycle of poverty. Additionally, chronic diseases in adults which are associated with or 

exacerbated by pollution, such as diabetes, heart disease, cognitive function, and 

depression decrease productivity, on the individual, family, and community level, and 

decrease ability to work, provide food, or participate in other activities which contribute to 

society in a meaningful way ). These chronic conditions are likely to be exacerbated by 

intergenerational trauma experienced by Indigenous peoples.





Canadian 
(and US) 
Climate 
Change



Global Health/ Climate Change
What is “Climate Justice?”

• More than 2o of warming from the pre 
industrial level to the end of the century 
will result in run away climate change

• The wealthy elite have caused most of the 
emissions in the atmosphere

• The most adverse effects of these impacts 
will fall upon the majority that is poor

• Generally, those who are least responsible 
and most effected are also least capable of 
dealing with the effects.





Risks to Small Island-States

O Coastal flooding

O Amplified storm surges

O Damaged coastal infrastructure (roads, etc.)

O Salination of island fresh-water (esp. subterranean 
cells)

O Impaired crop production

O Population displacement: diverse health risks 
(nutrition, infection, mental health)





Baseline 2000
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Modelling Malaria Transmissibility in Zimbabwe. I



Baseline 2000 2025
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Modelling Malaria Transmissibility in Zimbabwe. II



Baseline 2000 2025 2050
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Further, many Indigenous people living in urban centres live in sub-optimal conditions and are twice as 
likely to be poor as non-Indigenous people, increasing their risk of living in substandard housing or 

homelessness, likely living in more polluted areas or on the street.





Fracking in BC
Hydraulic Fracturing: 
“Fracking”





Methane (natural gas)
Carbon dioxide

Nitrogen oxides (NOx)
Volatile organic compounds 

Hydrogen sulfide
Naturally occurring radioactive material (NORM)

Particulate matter

Nitrogen Oxides (NOx) + 
Volatile Organic Compounds 
(VOCs) + 
Sunlight = Ozone
Ozone + Particulate Matter = 
Smog









An Exploratory Study of Air Quality 
near Natural Gas Operations

• Finger Print

(Colborne et al, 2014)



What is an endocrine disruptor?

The mimic hormones – and hormones control everything: 
Development (prenatal development is critical; disruption can be permanent
thyroid, immune system, intelligence, behaviour, metabolism, etc
Cancer

1 in a TRILLION 



Polycyclic Aromatic 
Hydrocarbons (PAHs)

• Present in oil and gas products, as well as produced 
water; incomplete combustion. 

• Attach to very small particles; can travel long distances
• Can go from lungs directly into blood stream, can also 

be ingested
• Are carcinogens 
• Are endocrine disrupting chemicals

Benzo[a]pyrene

Naphthalene



Fracking produced water has 
androgenic/ estrogenic 

properties

• Much higher 
concentrations 
compounds able to 
act like (or inhibit) 
hormones were 
found in samples 
from test sites than 
controls.

(Kassotis  et al. 2013)



Chemicals in Garfield County air with effect 
prenatal health

Chemical  % Detects

Naphthalene 100%

Phenanthrene 76%

Fluorene 52%

Benzo[g,h,i]pyrene 33%

Benzo[a]pyrene 24%

Benzo[k/b]fluoranthene 24%

Chrysene 10%



Effects of Prenatal Exposure to PAHs
At birth

– premature, low birth weight, and smaller skull circumference
(Perera et al. 2004)

At 3 years old
– lower mental development scores (Perera et al. 2006)

At 5 years old
– lower IQ scores (Perera et al. 2009)

At 7 years old
– attention and behavioral problems, metabolic problems  and obesity (Perera et al. 2012; 

Rundle et al. 2012)



May have cardiovascular effects on 
infants

• In Pennsylvania, babies born within 2.5 km of 
a well had low birth weight and increased 
cardiac dysfunction.

• Worse for kids with low socio-economic status 
(Hill et al, 2013)

• In Colorado, maternal residence proximity to 
wells increased risk of congenital heart defect 
(McKenzie, 2014)



BC Context:
• No new wells drilled or facilities 

constructed within one kilometre of 
a school or community centre, and 
residents 1.5km from residents’ 
homes. 

• The Government promised an 
additional km safe management 
zone.

• “University of Victoria 
Environmental Law Centre study 
using GPS technology reported that 
seven schools in the Peace River gas 
field have sour gas wells, capped 
wells, proposed wells or pipelines 
within the safety buffers first 
announced more than three years 
ago but never enacted.”

• a small pilot study of women in Northeast BC, the most 

highly fracked region in BC, found participants had 3.5 

times more benzene byproducts in their urine than the 

average person in Canada, while nearly half the 

participants, 14 of them Indigenous women, the levels 

were six times higher.



The cumulative effects of intense resource extraction, including “two large-scale hydroelectric dams, 11 mines 

(gold-copper, coal), 8,000 oil and gas well sites, eight wind farms, various support facilities, 10,000 pipelines, 

numerous power lines, and smaller uses such as agriculture and guide-outfitting” erode Indigenous rights, mental 

health and traditional ways of life and culture (4,5).  

Most recently, a small pilot study of women in Northeast BC, the most highly fracked region in BC, found 

participants had 3.5 times more benzene byproducts in their urine than the average person in Canada, while nearly 

half the participants, 14 of them Indigenous women, the levels were six times higher (6). W

hile the results do not show causality, it does give cause for concern.



Poverty and Decision Making 

Communities, both urban and rural, have better health and poverty outcomes if they are empowered and part of the decision making processes; 

therefore, any development near indigenous and/ or impoverished communities should include meaningful consultations and community consent.



1) Fracking BC -

a) What could we do to elevate the health conversation on 

fracking?

2) Identify a health equity concern in your community. 

a. What evidence and/or values underlie this concern? 

b. Does this concern lend itself to a universal, targeted, targeted 

universal or proportionate universal approach? 

c. If you were to design an intervention to address this concern, 

where would you start? What evidence or tools would you gather to 

help you develop an intervention?

Discussion Questions:



Educate yourself and Get Active!

IPCC Reports

Thank you!

Climate Witnesses


