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Background:
What Is UOGD?
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Chemicals & substances reported in higher levels 
in the air, water and soil near UOGD activities

• Volatile organic compounds (VOCs)

• Heavy metals (Barium, Strontium)

• Polyaromatic hydrocarbons (PAHs)

• Pollution - Particulate matter (PM2.5, PM10.0), Ozone (03)

• Radioactive elements naturally occurring in the rock formation 
(NORMS)



Potential Health Hazards from 
Shale Gas Exploration and Exploitation: 
Drinking Water and Ambient Air.
Carrier 2012: Presented to Health Canada1

Background: 
What are the health 
concerns related to UOGD? 



How do these substances escape into the 
environment?

Agent/ Chemical Described exposure routes through air, soil and/ or 
water

Volatile organic compounds (VOCs) (benzene, 
toluene, etc.)

frack fluid spills, disruption of pipe casing, 
wastewater spills, wastewater ponds

Heavy metals frack fluid spills, disruption of pipe casing, 
wastewater spills

Polyaromatic Hydrocarbons (PAHs) disruption of pipe casing, truck traffic and 
compressor station engines, venting and flaring

Pollution (PM2.5, PM 10.0, 03) truck traffic and compressor stations, venting and 
flaring

Naturally occurring radioactive material (NORMs) disruption of pipe casing, wastewater spills



Potential Health Hazards 
from 
Shale Gas Exploration and 
Exploitation: Drinking Water 
and Ambient Air.
Carrier 2012: Presented to 
Health Canada1





Main Objective

Conduct a scoping review to identify the extent 
of epidemiologic research assessing UOGD 
chemical exposure-related health impacts 



Summary of selected studies included in scoping review  
January 2000 – December 2022

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Records identified from: 
25 Reviews (n = 195) 
MEDLINE (n = 1,793) 
Embase (n = 4,122) 

Records removed before screening: 
Duplicate records removed 
Reviews (n = 107) 
MEDLINE (n = 502) 
Embase (n = 1,521) 

Records screened 
(n = 3,980) 

Records excluded 
(n = 3,788) 

Reports sought for retrieval 
(n = 194) 

Reports not retrieved 
(n = 0) 

Reports assessed for eligibility 
(n = 194) 

Reports excluded: 
Irrelevant (n = 108) 
Exposure (n = 3) 
Model (n = 2) 
Toxicology (n = 17) 
Biomonitoring (n = 2) 
Outcomes (n = 1) 
Other (n = 3) 
Duplicates (n = 4) 

Studies included in review 
(n = 52) 

Identification of studies via databases and registers 
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Number of studies w/ 
significantly harmful 

effect
11/15 7/8 6/11 9/14 3/3 0/4 2/4 4/5 5/7 2/2 22/24

Number of unique 
settings

6 5 6 7 2 3 3 4 5 3 8

UOGD activity and maternal/ infant studies grouped by similar outcomes:



Study Results – Overview

• A majority (n=27) used retrospective and case control designs

• Almost half (n=24) focused on birth outcomes with a majority 
reporting one or more significant association(s) between UOGD and: 
low birthweight; small for gestational age; preterm birth; and one or 
more birth defects



Study Results - Overview

•73% of studies published after 2017

•Consistency

•Biological plausibility



Environmental Justice: a look at
whose voices/experiences were 
missing in the analysis?

▪ Deployed community-based methodologies and/or other 

strategies anywhere in their research processes

▪ Measured exposure distribution by systemically 
disadvantaged  populations

▪ Measured differences in health outcomes associated 
with UOGD by structurally and systemically excluded 
populations.

Systemically disadvantaged populations defined as: 
Indigenous, racialized, rural, and lower income communities 
within the study population of a given study.



Overall Summary:

➢An accumulating weight of evidence of exposure to UOGD and 
health harms in relation to adverse birth outcomes

➢Researchers need to do better with integrating environmental 
justice approaches into this research 
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