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tis estimated that 17.6 million peo-
I ple in the United States live within
one mile of oil and gas development.
In Canada, the province of British
Columbia alone currently houses
35000 oil and gas wells, of which ap-
proximately one third are unconven-
tional wells. Unconventional wells use
hydraulic fracturing, which involves ver-
tical and horizontal drilling for several
kilometers under fresh and saline wa-
ter aquifers. Unconventional oil and
gas extraction has been rapidly
expanding in both countries over the
past decade: hydraulically fractured
wells now produce between 65% and
80% of US natural gas and crude oil. In
northeastern British Columbia, resi-
dents can live with up to 368 unconven-
tional wells within 10 kilometers of their
home, which makes us ask how
“unconventional” the practice truly is.

Hydraulic fracturing is a well stimula-
tion technique that injects pressurized
fluid to fracture rock formations to ex-
tract fossil fuels such as natural gas.
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The wastewaters generated during this
process contain a variety of toxic com-
pounds, including chemicals used in
the hydraulic fracturing fluid (biocides,
friction reducers, scale inhibitors, sur-
factants, acids, corrosion inhibitors, gel-
ling agents, etc.), heavy metals, volatile
compounds, and radioactive elements
naturally occurring in the rock formation,’
potentially contaminating the environ-
ment through spills and wastewater
evaporation. Oil and gas development
can resultin air pollutant emissions,
including, for example, volatile organic
compounds.?® Other important emis-
sion sources include machinery and gas
flaring.

Many chemicals used in the hydraulic
fracturing fluid are known toxicants.
Toxicological studies using human cells
or rodents have shown deleterious
effects, such as endocrine disruption,
cytotoxicity, carcinogenicity, behavioral
changes, and metabolic health disrup-
tions. This evidence of “biological
plausibility” is aligned with the growing

epidemiological literature pointing to
the various adverse health effects asso-
ciated with living near oil and gas
development.

Earlier this year, we published a re-
view of 52 studies examining the health
outcomes of people living close to un-
conventional wells, and the results are
less than reassuring.” Perinatal out-
comes were most often studied, and of
these studies, the majority reported ad-
verse neonatal outcomes among preg-
nant people living nearby these sites,
including preterm birth, low birth-
weight, impaired fetal growth, and con-
genital malformations. Other studies
found that living near these sites was
associated with higher risk of asthma
exacerbations, adverse cardiovascular
outcomes, childhood cancers, and
overall mortality, among other health
issues.?

In the United States and Canada,
there is also consistent evidence that
unconventional oil and gas operations
disproportionately affect systematically
and structurally disadvantaged commu-
nities. A 2019 analysis of sociodemo-
graphic characteristics of people living
close to drilling and hydraulic fracturing
operations in the states of Colorado,
Oklahoma, Pennsylvania, and Texas
found strong evidence that minorities,
especially African Americans, dispro-
portionately live near unconventional
wells.®> Additionally, biomonitoring stud-
ies in northeastern British Columbia
that our group has published demon-
strate that exposure to trace elements
and volatile organic compounds is
higher among cohorts of pregnant
individuals than among the general
population; this exposure is also
higher among Indigenous than non-
Indigenous participants.®®

In the September 2024 issue of AJPH,
Willis et al. discuss their study in which
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they recruited participants who an-
swered questionnaires on their mental
health (i.e., perceived stress, major de-
pression symptoms, use of medications
for anxiety, depression, and sleep dis-
orders) and evaluated the associations
between proximity and density of active
oil and gas development sites within

20 kilometers of the participant’s
address during preconception (a critical
window of vulnerability) and perceived
stress, symptoms of depression, and
the use of psychotropic medication in
women living in the United States and
Canada.’ The study adds to the litera-
ture by using a large study across the
United States and Canada that deployed
social media to recruit a large sample of
women during the preconception peri-
od. The authors used national oil and
gas databases to assign each individual
a series of exposure metrics based on
the proximity and density of active or
new oil and gas wells around their resi-
dence and at various preconception
time windows. Willis et al. observed that
oil and gas development intensity was
associated with moderate to high per-
ceived stress, moderate to severe de-
pressive symptoms, and psychotropic
medication use. Notably, associations
with perceived stress and depressive
symptoms were strongest among those
living closest to oil and gas development
sites, further highlighting the impact of
oil and gas development on the health
of local communities.

Hypothesized pathways for the ob-
served associations include the docu-
mented increase in noise, vibrations,
light pollution, traffic, crime, and
stressed infrastructures, which may
cause increased psychosocial stress
and loss of community cohesion, as
previously documented in regions un-
dergoing oil and gas booms.'®"" Com-
munity members may experience

increased stress and anxiety related to
concerns regarding the pollutants re-
leased from the oil and gas operations.
A direct chemical effect is also plausi-
ble: air pollution, for example, has been
linked with adverse mental health out-
comes."? Furthermore, increased
chronic stress before and during preg-
nancy is known to contribute to nega-
tive birth outcomes, such as low birth
weight.

The study by Willis et al., along with
the accumulating evidence from multi-
ple other studies, generate an urgency
to act. Just as Finkel and Law commen-
ted in the pages of this journal 11 years
ago,"® we must consider exercising the
precautionary principle when it comes
to this industry. US President Biden has
announced a pause on the permitting
of all new liquefied natural gas exports,
which will help decrease the number of
people exposed to these industrial
activities, and this is a policy we encour-
age our Canadian government to emu-
late. However, there remain thousands
of communities currently living near
these developments that we must pro-
tect. We suggest that governments con-
sider the following.

First, setbacks for homes, schools,
and daycares need to be informed by
the best available evidence. Setbacks
are the minimum distances allowed be-
tween homes and an oil extraction site.
In their publication, Willis et al. reported
an association between adverse mental
outcomes and residential distance to
the industry of 2 to 18 kilometers.”
They further highlighted the wide range
of setbacks across jurisdictions from as
low as 100 meters (as is the case in
British Columbia) to up to 970 meters
in California. Our current understand-
ing indicates that setbacks need to be
further defined by the number of active
wells in a given spatial boundary in
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addition to the distance between a site
and an infrastructure.

Second, the same evidence that
informs setbacks needs to be uniformly
adopted across states and provinces
so that one area doesn't become a
“sacrifice zone" for industry expansion
owing to lower standards. Third, report-
ing of all chemicals in hydraulic fractur-
ing fluid should be mandatory, without
exceptions for trade secrets. Reporting
the use of these chemicals should also
not be limited to the hydraulic fractur-
ing phase and needs to include all
phases of the industrial process.

Finally, there should be mandated in-
dustry funding for credible and inde-
pendent third-party environmental
monitoring to prospectively measure
the quality of air, water, soil, and human
health outcomes of communities living
near this industry. This process should
include meaningful participation of the
exposed communities in the monitor-
ing process consistent with environ-
mental justice principles. Likewise, the
industry should fund remediation of
significant pollution when identified.

Given the growing evidence of hu-
man harm associated with this industry
including that which Willis et al. show, it
is time for public health policymakers in
alljurisdictions to work together to in-
crease oversight, protect human
health, and minimize environmental
harm. 4JpH
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