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Measuring
the Invisible

Air Quality, Health and-thEgii - ==
Case for an Air Pollution Index
in Trinidad, &Tobago

WATERLOO (Ruraf) =

Based on the study: Statistical Air Pollution Index (API)

for Trinidad and Tobago (Baboolal et al., 2019) £ NotebookLM



The Industnal
Paradox

Trinidad & Tobago is the most
industrialized nation in the Caribbean,
boasting a GDP of USD $16,310 i
(2019). This economic strength, driven = - AR
by petroleum and natural gas, comes §icy =
with a hidden cost. . '

3rd Highest

Global ranking for Greenhouse Gas
(GHG) production per capita.
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Successive governments have prioritized
large-scale enterprises (e.g., PLIPDECO).
While an economic boon, this resource
abundance has historically acted as a
disincentive for rigorous environmental
conservation.




Methodology: Quantifying the Air

A 15-month study (March 2015-May 2016) monitored pollutant levels Sampling Tech:
across four distinct land-use categories to capture the true air profile. Roboto Slab

e Particulates:

Urban Station Low-volume

(JDTI) modular sampler
> O L gan) (ISAP 1050e500)

compliant with EU
regulations.

Rural Station (Waterloo) | > ® Waterloo

e Gaseous Pollutants:
GASMET DX 4015.

» © Pt. Lisas

Industrial Station (Pt. Lisas)

» @ San Fernando

Mixed Background (SFTI)
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A State of Exceedance

Data revealed that PM2.5 and PM10 levels exceeded WHO guidelines
over 70% of the time at urban and industrial sites.

oA Fine (PM25s) Respirable (PMjg)
Exceedance Exceedance

Urban (JDTI) 23/35 23735
Mixed Background (SFTI) 19/35 20/35
Rural (Waterloo) 13/35 12/85

Industrial (Pt. Lisas) 25 / 35

Cocktail of Pollutants

@ » Nitrogen Dioxide (NO2): D#: » Benzene (C6H6): é@?@ « Carbon Monoxide (CO)

Most prolific gaseous pollutant. Known carcinogen. & Ammonia (NH3)
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Synthesizing Complexity: The Statistical API

To make complex data actionable, the study utilized Factor Analysis to
condense 11 variables into a single Air Pollution Index (API).

The 5 Factors (81. 8% of Variance) 1o

Combustion Products: Stacks
& Traffic (26.3%)

Dust: Various sources

VOCs: Traffic, Petrochemicals
Agri/Industrial Mix: CO2, NH3
Industrial Stacks: SO2

120 Air Pollution
Index (6)
Categories
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V.00 20.00 4000  60.00 80.00 100.00
Air Pollution Index (6)

Validated algorithm categorizing air quality from
Low to Very High.
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Atmospheric Chemistry 101:
The Invisible Reactions

Pollution is dynamic. It isn't just what comes
out of a tailpipe; it is what happens when
those chemicals cook in the tropical sun.
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Hydrocarbons

Chemical
Reaction

Primary Pollutants

Ultraviolet
rays

Photochemical
Smog / Ozone

Secondary Pollutants
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Particulate Matter: Size Matters

PM2.5 PM10 Human Hair
(Combustion particles) (Dust, Pollen) (50-70 pm)
<25um <10 um

R

PM10 Penetration

PM2.5 Penetration
& Bloodstream Entry

PM2.5 particles are roughly 30 times smaller than the diameter of a human hair, allowing them
to penetrate deep into the lung alveoli and enter the bloodstream.
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Systemic Toxicity: From Lungs to Bloodstream

Brain

e Stroke (26% of deaths
linked to pollution)

Ischemic Heart Disease
(20% of global air
pollution deaths)

"‘ Lungs

¢ Lung Cancer

(19% of deaths) .
System-wide
e COPD Oxidative stress &
(40% of deaths) Inflammation

|ARC Classification: Outdoor air pollution (PM) is classified as a Group 1 Carcinogen.
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Total number of deaths

Early Life Exposure & Lifelong Consequences

The Dose-Response
Relationship

Exposure during the first year of life
is statistically associated with
increased asthma incidence by
middle childhood.

Inequality
Higher risks are observed among

minoritized families living in urban
industrial communities.

Pollutant: . Ambient PMo 5 . Household air pollution ~ Ambient ozone
750,000
Significant Spike:
Early Neonatal
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Neonatal Impact

Global data indicates 20% of
neonatal deaths are attributable to
air pollution.
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The Lingering Threat: Persistent Organic Pollutants (POPs)

Beyond standard emissions: Plastics, Petrochemicals, and Pesticides.

The Bio-Accumulation Cycle

&P
- Human Body
Microplastics Small o

& Chemicals 3 Organisms 'I‘

Industrial Waste o | lnttercribech 4 -
. DDT .2. 0 ;
4 T
‘//l‘\\\ &fa oor % s:ca iver

Pesticide Spray Kidneys

~ - Unlil waste, man-made chemicals (e.g., DDT, Microplastics) do not break down. They
Plastic Debris  bio-accumulate in the liver, kidneys, and immune systems of living things.



The Climate Feedback Loop

Pollution acts as a thermal
blanket. GHGs trap heat,
fueling a cycle of

extreme weather.

Regional Impacts

More

.  Sea Level Rise: Projected 2ft
Moisture

by 2100.

* Hurricanes: Extension of the
belt and frequency of violent
storms.

« Megadroughts: Shift toward
hotter, drier climates.

Warmer Ocean Temps

@ Smog Grey
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Atmospheric Deposition

What goes up no further than the troposphere, must come back down.
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Dry Deposition *-*
(Acidic chemicals sticking
to dust/smoke)

I‘lf‘f

Wet Deposition
(Acid rain, mist, fog)

Anthropogenic Sources Forests

Receptors




Policy Implications: The Power
of a Unified Metric

The Air Pollution Index (API) translates 120 - e e

complex chemistry into a single score for Index (6)
Data Driven Decision Making.

i Politicians
y - Identify ‘hot spots’ for zoning
B
- e ™ s

and prioritize limited resources.

M Low Normal
High Normal

M High

Researchers

Track long-term climate shifts
and health correlations.

The Public

Real-time awareness for =

ﬁ;‘:ﬁﬁg’mﬁﬂ'ﬂffigglﬁf 0.00 20.00 40.00 60.00 80.00  100.00
' Air Pollution Index (6)
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Individual Action: A Checklist for Change

Reduce & Reuse
Take reusable cloth bags to

markets; demand biodegradable
takeout containers.

Recycle & Compost
Turn vegetable peelings into soil

support; repurpose containers.

Natural Pest Control
Replace harsh chemicals with Neem

oil, soapy water, or bay leaves.

v
v

Stop the Burn

Never burn trash or plastics. This
releases toxic fumes directly into
the local atmosphere.

Plant Life

Grow local flowering plants to
support bees and pollinators.
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The Urgent Need for Balance

The industrial injection of GHGs, POPs, and Particulates has disrupted
nature’s balance.

i 9 O @

We stand at a crossroads. Through tools like the APl and conscious reduction
of chemical dependency, we must assist nature in its attempt to re-balance.

The choice 1s between continued disruption or proactive management.
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