The Compound Threat: How Thermal Stress,
Agricultural Chemicals, and Socioeconomic Barriers
Correlate to Cardiovascular Mortality in Yakima County
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Disease
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Background:

Yakima County is one of the agricultural giants of Washington state, generating $2.2
billion from its world-renowned apple, cherry, and pear orchards which is 2" in the state to
Grant County ($2.6 billion) as of March 2024. Housing an area of around 2.75 million acres,
about 1 million acres are designated as farmland and the remaining 1.7 million acres are
primarily divided across 3 groups: the Yakama Nation (1,074,174 acres), U.S. Forest Service
(503,726 acres), and the Yakima Training Center (165,787 acres). A majority of the farmland is
concentrated into the low, well-irrigated river valleys of the Yakima basin. This is necessary due
to the unique topography of the region; unlike Western Washington’s lush rainforests and rainy
climate (~66 inches of rainfall a year), the high desert of Yakima County only gets 8-9 inches of
precipitation annually. As it is too expensive to pump water upwards, fields must be in the low
valley floor where snowcap runoff from the Cascade mountain range is directed down the Tieton
River, Naches River, and Yakima River which naturally irrigate fields.

Figure 1: Map of Used Farmland and Irrigation Projects in the Yakima River Basin as of 2025.
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Problem:

However, the immense economic success of the current agricultural system of Yakima
doesn’t provide the complete picture of the county’s unfortunate reality. For pest protection,
orchards require the application of several restricted-use pesticides for maintenance.
Additionally, much of the harvesting is done through intense manual labor to protect the fruit
with caution. Approximately 29,000 to 30,000 jobs are provided by agricultural employers each
year, which is almost 3 times as much as any other county in the state. Moreover, restricting farm
workers to working in low river valleys traps them in a geographical danger zone where
temperatures regularly exceed 100° F in the summer months which can lead to dehydration and
heatstroke. Furthermore, high temperatures can vaporize pesticide residue in farms and cause it
to collect in the Yakima Basin as it is surrounded by the Wenatchee and Cascade mountain



ranges. This topographic trap is compounded by socioeconomic disparities; much of the
agricultural workforce affected by these environmental disasters are predominantly low-income
and uneducated individuals who are marginalized by limited English proficiency, which
drastically limits their economic mobility and ability to advocate for themselves.

But what does this mean for the farm workers? Heart disease has been the leading cause
of death in the United States for the last 70 years and 2" highest leading cause of death in
Washington State over that period. In a recent study, several restricted-use pesticides, one of
which being chlorpyrifos, have been associated with acute myocardial infarction. Prolonged
exposure to certain pesticides can promote vascular inflammation, disable HDL cholesterol,
increase blood pressure, and produce arrythmias or heartbeat irregularities.

Figure 2: Age-Adjusted Map of Cardiovascular Disease Deaths per 100,000 for Washington
State Counties (top) and Age-Adjusted Map of Cardiovascular Disease Deaths per 100,000 for
Washington State Census Tracts (bottom) from 2016-2020 according to WTN data.
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According to figure 2, cardiovascular disease mortality has been disproportionately
higher in rural agricultural counties such as Yakima, Lewis, Pacific, Gray’s Harbor, Wahklakum,
Stevens, Whitman, and Columbia according to WTN data. This disparity is due to a lack of
proximity to specialty clinics and hospitals in those areas. For comparison, there are 12-15
primary hospital systems and organizations operating in King County (2,131 square miles) with



major facilities such as emergency rooms and overnight beds while there are only 3 hospitals of
such caliber spread across Yakima County (4,311 square miles) which is more than twice as large
as King County. However, while King County’s population is significantly larger than Yakima’s,
it is still alarming that there are only 3 primary hospitals in the entire county. This effectively
isolates much of Yakima’s farming population from any medical care in the case of emergency
without having to travel more than 20 miles.

Methods:

To observe the compounding effect of pesticide exposure and heat stress on
cardiovascular disease mortality, data was primarily extracted using the Washington Tracking
Network (WTN) Environmental Health Disparities (EHD) Map (v3.0) and the Information by
Location (IBL) tool. Analysis was conducted by isolating certain census tracts of Yakima County
in Washington State to measure the geographic overlap of environmental concerns, sensitive
populations, socioeconomic determinants, and population health outcomes. Further research was
conducted through visiting government sites such as the EPA, the Department of Ecology, and
several local news stations such as the Yakima Herald-Republic. Research on the causes of heart
disease was done through the Center for Disease Control and Prevention (CDC), PubMed, and
the National Institute of Health (NIH).

Evidence of Compound Disparities:

Globally, there are dozens of documented causes of heart disease. However, risk factors
such as heat stress and pesticide exposure are often overlooked as major determinants of
coronary failure. Although nascent technologies in the last 20 years such as cardiac
catheterization, CT and MRI imaging techniques, valve replacement, pacemakers, and heart
transplants have revolutionized how healthcare approaches cardiovascular disease, there are
certain perils in Washington’s environment that continue to persist in many of the rural counties
such as Yakima.

Figure 3: Pesticide Illness per 100,000 from Agricultural Drift only from 2021-2023.
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Figure 4: Pesticide Exposure Measured over Washington State Census Tracts Overlayed with
Former Orchard Lands that Utilized Lead Arsenate as a Primary Pesticide in 2019, the Red
Outlines are former Orchard Lands.
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There is an abundance of WTN data that reflects the suggested correlation between
cardiovascular disease mortality and occupational hazards. Figures 3, 4, and 5 directly illustrate
the widespread presence of pesticides across the state. In figure 3, Yakima and Grant Counties
are the only cases of pesticide illness spiking to 7.99 — 20.53 per 100,000 people in the state
(Okanogan, Adams, and Walla Walla are not reliable sources of data hence why they are
omitted). Additionally, Figure 4 shows the disproportionate spread of pesticide exposure across
the state, with more rural census tracts absorbing the most impact (9 and 10 on disparity index).
This data is not a coincidence; Washington’s unique valley geography heavily facilitates
pesticide vaporization and drift.

Figure 5: Average Minimum and Maximum Temperatures (in Celsius) of Each Month in Yakima,
Washington (2023).
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Figure 6: Age-Adjusted Rate of Heat Stress Deaths per 100,000 from 2002-2022 in Washington
State.



Heat Stress Deaths - Age-Adjusted Rate per 100,000

Interestingly, these chemicals cannot contaminate the air on their own. To comprehend
the severity of this occupational hazard for farm workers, the WTN Heat Stress data must be
layered over pesticide exposure hotspots. According to Figure 5, during the summer harvest
(June, July, and August) temperatures in the Yakima Valley regularly reach 32° C (89.6° F). This
extreme thermal stress acts as a compounding factor that intensifies the dangers of pesticides on
human health. This effect is so immense that “farmworkers have 35 times the risk of dying from
extreme heat compared with other worker populations, and growing evidence suggests that heat
will amplify farmworkers’ exposure and vulnerability to pesticides” (The Sacramento Bee on
California farmworkers facing dual threats from extreme heat and pesticide exposure).

When pesticides and other agricultural chemicals are subject to extreme heat, they
undergo physical changes or a process known as volatilization. High temperatures cause the
pesticide residue on leaves and topsoil to vaporize, transforming a controlled liquid into a highly
toxic plume of gas. If inhaled, these toxic vapors interact with alveoli in the lungs to directly
access the bloodstream, corrupting the blood cells and triggering vascular inflammation that
disrupts blood flow and the heart’s electrical system. For a farmworker, this means that 90° F -
100° F heat is not only causing heat stress (dehydration and exhaustion) but is actively forming a
localized cloud of contaminants in the valley capable of being fatal. Figure 6 shows the sharp
increase in heat-related deaths since 2017, possibly hinting at the destructive results of the
volatilization of pesticides.

Figure 7: Average PM2.5 Annual Concentration Across Washington State. Darker spots mean
higher concentrations and lighter spots mean lower concentrations.

"2y, ' L PR Trall Legend A X
ﬁ PM2.5 Annual Concentration
u >9pg/m3
® 819 pg/m3
_‘ = 7.1-8 ug/m3

v ® 6.1-7 ug/m3
5.1-6 ug/m3

Seattle Spokane 4.1-5 pg/m3
3.1-4 ug/m3

i -3 f 213 pg/m3

1.1-2 pg/m3

¥ Measure Name

Environmental Health
Disparities Rank

‘t

Rank

I 10 (mostimpacted)

Partiand | 4



Figure 8: Biological Pathways Associated with Particulate Matter (PM) and Cardiovascular
Disease (CVD).
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The sweltering heat of the Yakima high desert can create another equally perilous
cardiovascular threat: the formation of particulate matter (PM) in the air. High temperatures can
dry topsoil into a fine powder that can be fatal if collected in the air. This is quite common in
agricultural corridors where tractors and harvest activities can kick up preposterous amounts of
agricultural PM, which is consequently suspended in the air that farm workers inhale. WTN data
(Figure 7) supports this claim as it shows the spread of PM2.5 (in this variant of PM, each
particle has a diameter of <2.5 micrometers) in the state of Washington. The dark spots around
Yakima suggest extremely high concentrations of PM2.5 (>9 micrometers/m?). While there are
high levels of PM2.5 around Seattle, this is likely due to industrial air and gas pollution, not
pesticide drift as WTN loosely defines PM2.5 as “easily inhaled tiny particles including dirt,
soot, dust, smoke or unburned fuel, and aerosols suspended in the air”. Furthermore, the exact
effects of PM2.5 on cardiac health is elucidated in Figure 8.

While this high concentration of PM2.5 provides insight into the several occupational
hazards associated with modern agriculture, it becomes exponentially more dangerous when



analyzing the exact identity of the PM composition. This occupational hazard faced by Yakima’s
farm workers is not limited to pesticide use in the 21 centurys; it is a part of the soil beneath their
feet. According to the Washington State Department of Ecology, lead-arsenate pesticides were
frequently sprayed during the late 1880s to 1950s in apple and pear orchards to control coddling
moth populations. Since lead and arsenic are toxic heavy metals, they do not biodegrade in the
soil. Now, over a century later, legacy concentrations of these metals in the topsoil still threaten
the lives of the people who work in the fields.

Coming back to PM2.5, when the metals are released into the air, they are aerosolized
and become a major cardiovascular threat. Chronic exposure to aerosolized lead and arsenic
without proper personal protective equipment is a well-documented promoter of severe
hypertension and arterial damage. WTN data supports this correlation as Figure 4 shows
locations of former orchards dating back to the early 1900s relative to pesticide exposure. Clear
overlap, especially over the Yakima Basin, is visible and suggests that these “sleeping giants”
can be correlated with severe cardiac disability decades later. Thus, farm workers working in
these historic lands are not just facing contemporary chemical exposure, but a compounded toxic
legacy that can directly target and disable the cardiovascular system.

Equity Analysis:

Environmental hazards discussed in this report can only be translated into severe health
disparities if the population lacks the resources to face them. While the physical environment of
the Yakima Basin is extremely hazardous in the light of agriculture, the farm workers who face
this risk every day are constantly trapped by various socioeconomic barriers that exist in their
community.

Figure 9: Percent of Individuals Living Below the Poverty Level in Washington State Counties
(2015-2019).
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Figure 10: Assessment of Each County’s Capability to Provide Public Information and Warnings
during an Emergency in 2016, Darkest Color is Regions That Were Not Assessed.
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Figure 11: Number of Individuals of Age 5+ Who Have Limited English Proficiency by
Washington State Census Tracts (top) and Percentage of Individuals Without High School
Diplomas by Washington State Census Tracts (bottom) (2015-2019).



Population Age 5+ Speaking English Less than Very Well by Primary Language Group
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According to WTN demographic data (Figure 9), Yakima County suffers from crippling
economic immobility; the county falls into Washington’s highest disparity bracket for poverty as
15.6% to 26.5% of individuals live below the statewide poverty standard. The median household
income of Yakima County 2019-2023 was $68,015 while the median household income of the
state was $94,952, firmly placing Yakima in the bottom 12 of median household income by
county in Washington state. Because of this profound economic necessity in the Yakima
community, many farm workers may choose to endure the extreme heat and hazardous spray
schedules just to make ends meet as many of them are unable to afford unpaid leave or transition
to an indoor industry.

Furthermore, this economic immobility is aggravated by a failure in emergency
communication. Figure 10, the WTN Capability Assessment for Public Information and Warning
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Map, shows that Yakima County only received a score of “2”, indicating “some” capability to
effectively propagate public health information. This reveals that Yakima County’s baseline
emergency infrastructure isn’t optimal and is among the worst compared to other urban counties.
However, for the farmworker demographic, this fractured system undergoes a total meltdown
due to linguistic isolation. Figure 11, WTN maps of the number of individuals aged 5+ with
limited English proficiency and percentage of individuals of census tracks who lack a high
school diploma. The data reflects the socioeconomic barriers in play as the agricultural corridors
of the Yakima Valley are shown to be the most impacted in both maps. When an inadequate
emergency warning system is coupled with a workforce dominated by non-English speakers
(primarily are Spanish or tribal speaking populations), the result is a stark disconnect in safety.
Workers experiencing the tragic combination of thermal strain and pesticide-induced heart
conditions often receive no accessibility to warnings or safety posters which trap them in the
danger zone for an extensive period.

Ultimately, the agricultural workforce is left defenseless because of the failure of current
state regulations when it comes to addressing the synergistic nature of these occupational threats.
Washington regulates occupational hazards isolated from each other. For instance, the
Department of Labor and Industries enforces heat strain rules that mandate employers to provide
shade and water when temperatures rise above 80° F. Separately, the Washington State
Department of Agriculture (WSDA) keenly regulates when to spray pesticides and their re-entry
intervals. However, sitting under a tent or tree in the shade is ineffective when it comes to
protecting a worker’s respiratory and cardiovascular systems from volatilized pesticides, PM2.5,
or legacy concentrations of lead arsenate. While the current legislature might protect farm
workers from sunburn, it completely compromises their internal systems as they are regularly
exposed to the compound hazards of the agricultural corridors. A new, innovative policy is
required to bridge this gap between the socioeconomic and regulatory barriers of public health to
ensure representation of the agricultural workforce.

Policy Proposal:

To bridge the gap between regulating heat and chemical exposure, a new interdisciplinary
approach is of utmost importance. However, before delving into a new mandate, it is necessary
to evaluate alternative proposals and why they may fail under the unique, compounding
circumstances of the Yakima river valleys.

Firstly, the most common response to airborne hazards (PM2.5 and volatilized pesticides)
is mandating the use of personal protective equipment (PPE) such as N95 masks or respirators.
While they were extremely effective during the pandemic (reduced risk of testing positive for
COVID-19 by 83% according to CDC), the same cannot be said under the extreme heat in
Yakima County. Respirators drastically increase the work the body must do to breathe and can
trap heat in the mask which can aggravate airways and blood vessels. Mandating farm workers to
wear respirators during a heatwave can be detrimental to the body as it will increase core
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temperature and cardiovascular strain. This solution essentially solves the chemical aspect of the
crisis but exacerbates the thermal side.

Next, another seemingly effective solution to disrupt the threat would be to completely
ban pesticide use in the valley. While eliminating the chemical variable would technically
dismantle the hazardous synergy of heat and pesticides, the national economic fallout is too great
a drawback to ignore. Yakima County generates $2.2 billion in agricultural revenue, and its
current structure requires pesticide application to generate proper crop yields. Interdicting the use
of agricultural chemicals would decimate food production and cause other public health crises in
a chain reaction. An immediate drop-off in food supply would be expected as the rarity of fresh
produce would sharply inflate their prices. This would make a vital resource unaffordable for
low-income populations across the nation, especially in rural counties like Yakima.

Another option could be the complete stoppage of work once temperatures exceed a
certain threshold. While this would isolate farm workers from any chemical or thermal exposure,
it fails on a socioeconomic level. As established by WTN demographic data (Figure 9), a
significant majority of the population in rural counties like Yakima face extreme poverty.
Mandating unpaid work cessations during peak hours would only worsen their economic
vulnerability. Moreover, this solution is also flawed because harvesting must be done precisely at
the right time. If work during the season is paused, the fruit will spoil as the scalding conditions
would increase their rate of ripening.

While it seems impossible to address this issue with all the flaws of the policies, by
altering the environment rather than the labor itself, we can efficiently resolve the slew of
occupational hazards and decrease cardiovascular mortality while prioritizing worker’s rights
and economic output. All in all, this project proposes the Agricultural Compound Hazard Act, a
dual-pronged mandate policy tasked with protecting workers when the temperature exceeds 90°F
during harvest or spray periods in the season. This act works in two ways: mandating the use of
Mobile Filtration Recovery Units to create a safe atmosphere for farm workers to rest and
moving all work to nocturnal hours to mitigate the extreme heat of the day.

Current guidelines from The Department of Labor and Industries only require employers
to provide employees with outdoor shade and water to partially deal with the heat. The
Agricultural Compound Hazard Act would elevate this low standard by mandating that all
corporate agricultural operations provide mobile recovery trailers equipped with advanced HEPA
and carbon filtration systems capable of filtering out volatile pesticides, heavy metals, and other
types of agricultural PM2.5. This act would work in tandem with the current heat laws by
requiring workers to take their mandated breaks in these filtered environments to permit their
lungs and heart to recover from the compound hazards. By controlling the environment,
employers can reduce risk of complications with cardiovascular disease in Yakima’s vulnerable
agricultural populations. Commercial mobile filtration units equipped with advanced HEPA
filters would cost an estimated $25,000 to purchase, or $5,000 to $8,000 to lease every season.
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To protect the agricultural economy, a state-subsidized grant program, the $5 Million Micro-
Farm Resilience Grant, would be enforced to help approximately 600-1000 micro-farms (defined
by the USDA Risk Management Agency as earning up to $350,000 in revenue and/or employing
up to 10 workers) lease these filtration units. This grant system ensures regulatory compliance
and does not bankrupt micro-farms. As for corporate farms, a $5,000 seasonal lease would be a
negligible expense as it only represents a fraction of a percent of their annual revenue ($1+
million according to 2022 USDA Census of Agriculture data).

Secondly, in extreme situations, work can be postponed to colder nighttime hours to
ensure safety of the farm workers. While this is already being done on many farms across
Yakima, it is not being executed ideally. Firstly, since nocturnal shifts eliminate the thermal
threats, PPE (N95 and respirators) should be encouraged as air compromised with different
sources of PM2.5. Additionally, workers who work in these odd hours should be compensated
for their services outside of their sleep schedule. Currently, many farms deploy a nocturnal bonus
of $0.25/hour for workers. From an equity standpoint, this is nowhere near enough as an extra
$2.00 a day (for an 8-hour shift) isn’t even enough to offset transportation costs ($5.33 - $5.39
per gallon of gas in April of 2026) let alone the costs of overnight childcare and more. Instead, to
offset the disruption to their circadian rhythm, workers should be paid 10% - 15% more than
their base wage to provide a financial buffer to afford off-hour childcare and home-cooling
during heatwaves. These equitable shift differentials are getting increasingly common in
industrial settings (according to the U.S. Bureau of Labor Statistics a 10% to 15% premium is the
established national standard to compensate workers for off-hours labor in manufacturing,
healthcare, and industrial sectors) and should be applied in an agricultural context as well.

If this act is enacted by Washington State Legislature, it will be enforced synergistically
by The Department of Labor & Industries (L&I), The Department of Health (DOH), and The
Washington State Department of Agriculture (WSDA). Firstly, L&I will oversee the compliance
and enforcement of the act by updating the existing Outdoor Heat Exposure rules, specifically
WAC 296-307-097, to include the new mobile recovery system and nocturnal shift mandates.
The DOH will manage heat-index tracking data in databases like WTN that act as the trigger for
use of the two mandates. Lastly, the WSDA will administer the $5 Million Micro-Farm
Resilience Grant to subsidize the lease of Mobile Filtration Recovery Units for micro-farms as
well as monitoring pesticide exposure and lead arsenate concentrations in former orchard lands.

Public Health Impact:

The direct implementation of the Agricultural Compound Hazard Act will fundamentally
disrupt the WTN data trends physiologically and socioeconomically. To quantify the impact, this
policy would cover Yakima County’s estimated 29,000 to 30,000 agricultural workers. Because
extreme heat is a catalyst for volatilization of pesticides which causes cardiovascular strain,
bypassing the sweltering heat of the day via nocturnal shifts could eliminate up to 90%-100% of
acute occupational exposure during the 30 days of the year the valley exceeds 90°F. Based on the
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alarming upward trajectory of heat stress mortality shown in Figure 6, reducing these compound
occupational threats for 30,000 people in the summer months is projected to dramatically
decrease cardiovascular and heat stress mortality in rural census tracts and counties over the next
5-10 years.

From a biological perspective, this policy attacks the underlying cause of cardiovascular
disease mortality in Yakima County. Shifting labor to nocturnal hours during heatwaves
completely removes the thermal variable, extreme afternoon heat, from the compound equation.
Without this heat stress, the cardiovascular system no longer must kick into overdrive by dilating
blood vessels and increasing heart rate to cool the body, thus maintaining a safe and balanced
resting baseline. Furthermore, the Mobile Filtration Recovery Units suppress the lasting impacts
of air pollution on the heart. When workers encounter elevated chemical and thermal stress, this
mandate ensures that workers take their breaks in regulated HEPA and carbon filtering
environments to allow for their cardiovascular system to recover in periods from prolonged
exposure to PM2.5, volatilized pesticides, and legacy lead arsenate.

Beyond the biological benefits, the Agricultural Compound Hazard Act is a direct
intervention for combating the socioeconomic disparities highlighted in the WTN demographic
data. The agricultural workforce is in an extremely vulnerable position as limited English
Proficiency prevents them from accessing important public health information and warnings (as
evidenced by Yakima County’s score of “2” which indicates only some capability of
broadcasting public health warnings according to Figure 10). In addition, the extreme poverty
referenced in WTN maps (Figure 9) prevents workers from escaping from such a dangerous
profession. The Agricultural Compound Hazard Act ensures that farm workers will not need to
rely on poorly distributed health warnings or safety posters when under duress during an
emergency through mandatory nocturnal shifting of operations and filtered recovery units to
protect them systemically even when they can’t express their own voice. More importantly, the
nocturnal bonus shift differential will combat poverty by injecting necessary capital into the
community to offset travel, food, and childcare costs. This equitable pay raise will provide
workers with more financial mobility and elevate their quality of life while safely preserving
Yakima’s unprecedented agricultural output.

Reflection:

When exploring the WTN portal, I was initially drawn to the topic of agriculture because
of my heritage. In India, my grandparents owned and worked on farms in rural villages. They
would regularly be exposed to restricted-use pesticides and chemicals without knowing their
adverse effects on their health. In my youth, I used to witness their cardiovascular issues
involving the placing of stents and replacement of valves. While all of this happened long after
their days of living on the fields, I always had a feeling that maybe their interaction with
pesticides could’ve been the root of their health issues.
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While my family inspired the heart of this project, it was thoroughly influenced by
relevant public health research and environmental journalism. My understanding of the
compounding effect of heat on agricultural volatilization was shaped by the article that covered
this issue in California by The Sacramento Bee and publications from credible institutions that
bridged the divide between biology and labor laws. For example, The Impact of Fine Particulate
Matter 2.5 on the Cardiovascular System: A Review of the Invisible Killer from the National
Library of Medicine (NIH) was a groundbreaking synthesis of the effects of particles on the
cardiovascular system. Taking my family and scientific literature as my inspirations, I set out to
investigate whether the same issue was affecting the American population 50 years later. Initially,
I approached this project by analyzing only one variable at a time: either pesticides or
cardiovascular disease. However, as I used the layering function in the EHD and WTN
dashboard maps, it was obvious that there is a concrete correlation between pesticide use and
cardiovascular disease in rural counties. With further research and dozens of map overlays with
WTN resources, I realized that heat stress was a real issue and could possibly multiply the
dangers of pesticides. Clear evidence of heat stress in rural agricultural areas where restricted-use
pesticides were utilized revealed that this is a compound occupational hazard powered by the
synergy of heat, pesticides, and topsoil contamination (PM2.5). Furthermore, I fixated on Yakima
County due to its geographical and topographical position in the Yakima River Basin enclosed by
mountain ranges on all sides. Its isolated nature prompted me into diving into the several
socioeconomic disparities faced by Yakima residents such as poverty and limited English
proficiency.

The greatest challenge I faced during this project was designing an effective solution to
the environmental and socioeconomic woes of the Yakima workforce. While brainstorming [
thought of a few potential policies and their implications for society. First, I thought of
mandating the use of PPE to protect workers from the toxic chemical vapors propagated in the
air, but after investigating the adverse physiological effects of respirators and masks in extreme
heat, I was forced to scrap that idea. Then I looked to eliminate the problem entirely by
proposing work stoppages on hot days or prohibiting the use of pesticides. However, these
policies would decimate the state’s economy and worsen socioeconomic tensions in the
workforce due to unpaid days off. These challenges empowered me to think outside of the box
and eventually land on the Agricultural Compound Hazard Act. This policy directly fuses
existing legislature surrounding agricultural laws to alter the work environment rather than
stopping work for an extended period. After determining the mandates of this act, I also
deliberately tried to balance the outcomes of it by considering cost, expenditure, and worker’s
rights in the way it accurately addresses issues in the right way.

Science does not occur in a vacuum, and this project was molded by constructive
feedback. I received the bulk of my data from the Washington Tracking Network to whom I am
submitting this report to. External research was done through visiting the websites of official
government departments in Washington State such as the USDA, EPA, L&I, and others. I would
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like to thank my parents for assisting me with brainstorming the feasibility of certain topics and
solutions that would address them. Additionally, I used artificial intelligence (Google Gemini and
Claude Sonnet) in accordance with WTN Youth Science Contest rules and guidelines by using it
for brainstorming topics, existing policies, finding additional places with data or relevant
information, enhancing my grammar and conventions in the report, and naming and titling
aspects of my report.

To conclude, occupational hazards such as the combination of heat and pesticide
exposure are real problems in Washington State and must be addressed seriously by local
organizations and government. Through this collection of data and potential political reform, I
believe that our community can work together to produce better outcomes for the workforce who
work in environmentally and socioeconomically compromised locations to secure the physical
wellbeing of the entire nation.
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