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Article 1: Utah Faces Unique Air Quality Challenges
The state has made progress in reducing air emissions, despite its growing population and
annual temperature inversions

By Casey Leins June 25, 2019

NESTLED IN THE MIDDLE of
the Wasatch and Oquirrh
mountains, Utah's Wasatch
Front – a string of cities running
from Nephi to Brigham City –
offers a picturesque view, with
the valley's skyline backed by
snow-capped peaks. The area's
natural beauty is one of the
reasons why Utah's population
has grown by more than 14
percent during the past decade.

But the area's unique
topography also poses a major environmental challenge. During the winter, the valley is
prone to temperature inversions, where high-pressure systems act as a lid over cold air
for days to several weeks. Pollution gets trapped in the stagnant, cold air, greatly
reducing air quality and posing health risks to the area's residents, who comprise about
80% of the state's population. The region also includes Silicon Slopes, which
encompasses Salt Lake City, Provo, and Park City, among other places.

These temperature inversions help explain why Utah's air quality stacks up so poorly
compared to the rest of the nation. In U.S. News' 2019 Best States rankings, the
Beehive State ranked second to last (ahead of Delaware) for its urban air quality, which
measures the average number of days in 2018 in which its Air Quality Index was above
what the Environmental Protection Agency deems a "healthy threshold.”

The state has invested significant resources in recent years – including $29 million this
year – to improve its air quality. And these efforts, which also stress the need for more
research to inform policy, have shown promising results, according to Utah's
Department of Environmental Quality Executive Director Alan Matheson. He says the
state has reduced air emissions by 38 percent during the past 15 years, despite a
population increase of 34 percent. Still, experts say the state needs to continue to ramp
up its air quality efforts to ensure a safe environment for its citizens.
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"While we know we're not out of the woods, especially as we continue to be either the
fastest growing or one of the fastest-growing states in the country, we've shown
progress," Matheson says. "I think it's one of those things where you say the efforts
people are making are paying off, now let's continue it and take the additional steps
necessary to make sure we're staying in compliance."

The state has improved its air quality in a number of ways, one of which has been
figuring out the area's main sources of pollution. Kerry Kelly, an assistant professor in
chemical engineering at the University of Utah who also served on the state's air quality
advisory board for eight years, has done research to better understand these pollution
sources. Kelly analyzed filters that capture particulate matter to see exactly where
pollution is coming from, and she found that wood burning is far more significant than
the state originally thought. In response, the state has implemented more efforts to
reduce wood burning during wintertime inversions through wood burning restrictions
and by providing incentives to entice people to switch from wood burning to natural gas
or electric heat.

Through her research, Kelly says she discovered something else unexpected: During
the inversions, there are big differences in neighborhood-scale pollution. Air quality is
significantly better higher up in the valley, such as Park City, which is typically
comprised of higher-income homes, compared to the air quality lower in the valley.

"So there's an environmental justice issue there," Kelly says.

In addition to an emphasis on research, which has allowed lawmakers to better
understand how to target the biggest culprits of air pollution, Utah has also worked to
educate the public on the sources of pollution and its role in addressing the problem.

Thom Carter, executive director of the Utah Clean Air Partnership, a nonprofit
spearheaded by Republican Gov. Gary Herbert, says the organization has reached the
public through online advertisements, television commercials and billboards. And
people seem to be processing the information.

According to Carter, in a 2019 poll of more than 500 people, 52% of respondents said
cars and other modes of transportation, such as planes and motorcycles, contribute the
most to Utah's air quality problem during the winter. This is correct: Mobile emissions
account for approximately half of the state's air quality problem. Five years ago, 54% of
respondents said industrial sources were the largest contributor.

"We felt really good that people were better understanding the problem, or at least
better understanding the emissions problem," says Carter, adding that respondents
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were also more likely to agree that the general public and individuals are responsible for
fixing the problem instead of placing the responsibility on the government.

Notably, Kelly says cleaner vehicles working their way onto the roads, replacing older
vehicles that cause more pollution, has been the biggest source of Utah's air quality
improvement so far. Because the Trump administration isn't pushing to tighten these
standards, she says the state will have to rely on other ways of reducing emissions if it
wants to continue to make progress in its air quality.

Additionally, three of Utah's five refineries are either currently using Tier 3 fuel –
meaning the fuel meets certain EPA standards – or will by 2020. When combined with a
Tier 3 car, this fuel reduces a car's emissions by 80 percent, according to Carter.

Carter says the state
is also encouraging
telework to reduce the
number of people on
the roads and,
therefore, cut mobile
emissions. In the
state's last budget,
the Legislature
devoted about $6.2
million to a
teleworking program
for state employees,
he says.

"They realize that before they do anything about mandating other organizations to
(enforce) telework, they need to lead by example," says Carter, who explains that
telework decreases the need for new office buildings and helps address the area's
housing density issue by allowing people in more rural areas to work for the state
government.
As Utah's population sustains rapid growth, Kelly emphasizes the importance of
maintaining these efforts.

"(Air quality is) going to continue to be a challenge," Kelly says. "There's a lot of
development on Silicon Slopes so we've got a lot of IT firms moving to this
neighborhood. The more people living here, the more burdens you place on this
constrained air shed."
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Article 2: A Voyage to Research Plastic Pollution

In 2007, Emily Penn was on a boat travelling from England to Australia to start a job as
an architect. With nowhere to shower on board, she jumped off the bow of the boat into
the water and came to the surface to find herself surrounded by pieces of plastic. This
was the pivotal moment, 800 miles from land and encircled by man-made waste, that
galvanised Penn into action.

Just a few years later after educating herself about the way in which our refuse finds its
way into the sea, she found herself on a trip around the world to study plastic pollution.
Penn visited the world’s five ocean gyres, currents that collect waste like a giant
plughole and what she found surprised her. Whilst some of the waste remained tangled
into floating islands so large they couldn’t pull them aboard the boat, much more was
breaking down into minuscule pieces.

Trying to clean these pieces up is almost impossible and their small size means that
they can end up in the food chain. A study published in the journal Environmental
Science and Technologyfound that we adults eat somewhere in the region of 50,000 of
these micro plastics each year in everything from salt to seafood to bottled water. Penn
was astonished and went for a blood test to check if chemicals used for things like
making clothing flame retardant were making their way into her body.
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“It turned out I had 29 of
these 35 toxic chemicals
inside my body,” she says,
“a lot of them were
endocrine disruptors,
something that mimics
hormones and stops those
important messages
moving around our
bodies.”

These endocrine
disruptors can be a big
problem for female
reproductive health, even
potentially being passed

on to children according to the US Institute of Environmental Health Sciences. As it was
likely that these endocrine disruptors were having an impact on women’s health, Penn
started to think about inspiring female ambassadors for change.

Sailing Through All Weathers

Penn’s first research mission took place in 2014 as she crossed the Atlantic with a crew
of 14 to find answers about how the health of the environment was linked to the health
of our bodies. Surrounded by a group of women from 10 different nationalities,
supporting each other through seasickness and the trials of the ocean, she began to
think that they might be able to help change the world. A few excursions to take water
samples, a voyage through the North Pacific gyre; Penn was drawing attention to this
all-female mission to spread stories of the ocean plastic problem.

She began to get requests to join these trips but knew the way they were currently
operating couldn't accommodate all of the inspirational women interested in taking part.
So, she decided to plan what would be eXXpedition’s most ambitious project yet.
Plotted in the small hours of the morning on a GPS device with her team she created
the route for a 730-day voyage around the world.

On the 8th of October, Penn and the first crew of 14 set off from Plymouth, UK on
number 1 of 30 legs which will eventually see 300 different female crew members join
the cutting edge scientific mission.
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Kirana Agustina is one of the team members for this first section of the voyage which
will see the 73ft vessel travel from the UK 1,200 miles out into the North Atlantic Ocean
to the Azores. A postgraduate student from Indonesia, she hopes that she can help
inspire action against ocean pollution in a country with incredibly unique waste
challenges. Made up of 18,000 islands, Indonesia sits in the Indonesian Throughflow, a
current through which 90% of all plastic found in the sea is driven. “Coming from an
island nation, we are very disconnected from the ocean,” she says at the launch of the
voyage.

As well as better connecting her own country with its oceangoing heritage, she hopes to
educate other outside of her homeland about the reasons for Indonesia’s ranking as the
world’s second-largest polluter, “We have an issue with the mismanagement of plastic
but Indonesia is also an importer of global plastic waste.”

Researching Ocean Plastic Waste

The voyage isn’t just about empowering women to lead others in tackling this
environmental crisis, though. Throughout the trip important research will be carried out
on both sea and land. Using a combination of surface trawling, sampling from the layer
just below this and sediment sampling the team hopes to build a more comprehensive
picture of how plastic has made its way into every part of this ecosystem.
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The samples taken by each team will then be used by researchers at eXXpedition’s
academic partner, University of Plymouth and around the world. Projects include an
attempt to map how marine plastics end up being dumped by currents in the gyres they
will be visiting by the mission's science lead, Dr Winnie Courtene Jones.

“Going around the world provides a really unique opportunity to get such a huge global
data set,” she says adding that they are hoping that taking samples both from the
surface and at deeper levels will help to paint a better picture of how our waste moves
and accumulates. "From that [data] we will be to work out where sources are and also
provide the evidence of how much there is to develop evidence based and effective
solutions to combat this.”

Data like this will be passed on to organizations such as eXXpedition sponsor, Tomra, a
Norwegian company that makes sensors that detect materials to make recycling as
effective as possible. This is just one of the potential solutions that are expected to
come out of this groundbreaking mission around the world.
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Article 3: Lights Out, Please!
Most birds migrate at night, when temperatures are cooler, the air is calmer, and
it’s easier to avoid predators. Birds also use the moon and stars to navigate.

The Chicago skyline at dusk

But there’s a modern-day problem for night-flying birds: brightly lit buildings. Birds
confused by lights can crash into windows or circle buildings until they’re exhausted.
Every year, more than 100 million birds die from hitting windows.

Lights Out urges cities to dim or turn off lights at night during spring and fall migration.
Since 1995, Chicago has saved more than 210,000 birds' lives this way. New York City,
Charlotte, North Carolina, and many other large and small cities across the U.S. are
now clicking off the lights.

Will you do your part for birds by turning out lights at night?
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Energy Production

Electricity is what we use to power things at
home or at school. You can probably look
around right now and see an electrical outlet or
two. Everything that we plug into one of these
outlets uses electricity. But where does this
electricity come from? Right now we have a
few ways to make electricity. Some are better
than others. There are some scientists who are
trying to find new ways to get electricity that are
better for the planet Earth.

Most electricity is generated by machines that
are run by steam. Making a lot of steam is the
hard part. Water has to be heated up so that it
boils and becomes steam. In the United States,
a lot of different things are burned to create this
steam. The most common things that are
burned are oil, gas, and coal. The United
States uses a lot of electricity, and so we burn
a lot of oil, gas, and coal. In 2012, the United
States of America used more oil and gas than any other country in the world and was
number two in the world for using coal.

The problem with using these things is that burning them can be harmful and damaging
to the earth. Also, there is only a certain amount of coal, gas, and oil in the world, and
they are running out very quickly. We can't make more of them. What happens when
they run out? How else can we get electricity?

There are some people who are trying to answer this question. There are many
scientists who are developing different methods of getting electricity. One of these
people is Jeff Chou, who is a scientist and researcher working on new ways of getting
electricity. Jeff works at MIT, which stands for Massachusetts Institute of Technology. It
is a university in Cambridge, Massachusetts. MIT is very well known, and people from
all over the world go to study there. It is one of the best colleges to learn and practice
science.
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Jeff is at MIT working as a researcher on electricity. He decided he wanted to be a
scientist in high school: “I happened to like the math and physics classes, so in college I
chose to focus on electrical engineering.” Electrical engineering is studying how
electricity works. This is helpful for knowing how things like computers work. In fact, Jeff
can build the computer chips that make computers run!

Jeff likes being a scientist because he can change the world. “I get to work on tough
problems that could help out everyone on Earth,” Jeff says. Jeff likes that he gets to try
to “come up with new solutions by thinking creatively. In fact, in science, wild and crazy
ideas are encouraged!”

Jeff has been working on how to get better solar power. Solar power, Jeff says, is
“converting the light we get from the sun into usable electrical energy.” You can feel
this energy yourself: the sun feels hot on your skin because it is sending out energy.
Solar power is different from oil, gas, or coal because it is what is called renewable
energy. This means that its source is not consumed when we use the energy, as
happens with gas, for instance, which burns away. Things like the wind, the sun, and
ocean currents are called renewable because they won't go away anytime soon.

At MIT, Jeff has been “working on new ways to convert solar energy into electricity.” He
made something called an absorber. It takes the heat from something hot, like the sun,
and turns it into electricity. Absorbers are very small. They are special panels made out
of silicon and other materials. These panels can “absorb and convert each photon
[from the sun] that comes in, into an electron.” These electrons can be used to make
electricity. This can power anything, like a toaster, or a TV, or even some cars.

Jeff's job as a researcher involves doing lots of experiments. Jeff says that experiments
are the heart of science. You have to take your ideas and test them to see if they work
or not. “Sometimes the ideas work and sometimes they don't, and that's science in a
nutshell,” Jeff says. These experiments involve lots of special equipment and
laboratories. Jeff does most experiments in a clean room, which is a room that has no
germs or dirt or anything that might damage his experiments. In the clean room, Jeff
made the tiny solar absorbers. Then he shined light on them to see how much energy
they could make. He took careful notes and measurements so that he could tell
everyone how good or bad the device was.

Jeff likes working with solar energy because it is better for the earth. “Solar energy is
very important because we can create electrical energy without polluting the earth,” Jeff
says. Older ways of getting electricity that use oil, gas, or coal are more harmful. They
“burn toxic chemicals and release them into the sky and Earth, which are harmful to
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you and me,” Jeff says. But the absorbers that Jeff built are cleaner. “All we have to do
is point our solar silicon panels towards the sun, and we get clean energy,” Jeff says.

For Jeff, his solar absorbers are very exciting because they can help us turn anything
hot into electricity. Jeff is hoping that if his panels are sensitive enough, anything hot
could generate electricity, not just the sun. He says, “There are a lot of hot things we
encounter every day; imagine if we can now use those to help power an entire city!”
This is the exciting part of science for Jeff. He is helping to make the world a cleaner
and better place through his solar panels. If scientists like Jeff are successful, the world
would be able to get all its electricity from clean, renewable sources. This would make
our world a cleaner and safer place to live.


