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Striving for a low-waste lifestyle

ur world is overloaded with trash, garbage, and waste. We

have major problems with sewage, paper waste, plastic
waste, nuclear waste, electronics waste, wasted food, petroleum
waste products, runoff of fertilizers and pesticides, and a host of
other waste types and materials. As materials researchers, we are
complicit in this problem in at least two ways.

First, we, too, are consumers. Some of us always upgrade to
the latest cell phone, laptop computer, tablet, television set, sound
system, or automobile along with many other usual consumer
products. Some of you are probably objecting to my screed at this
point, thinking that you recycle and reuse what you can, com-
post materials when possible, carry reusable tote bags instead
of either plastic or paper bags from the stores you frequent, and
take other steps to maintain a small ecological footprint. I used to
think of myself that way. I knew that [ wasn’t as environmentally
conscious as I needed to be, but I thought that I was exceeding
community norms. Then I saw an article about Lauren Singer,
who has a goal to produce zero garbage. Her entire collection of
waste from four years fits inside one Mason jar.! She is extremely
careful about what she buys. She recycles, reuses materials, and
composts. And what is left fits within a single 16-ounce jar. Four
years of it! [ have no clue how she manages this, nor how I could
duplicate that result.

Second, for many of us, our research on materials has enabled
the development of new products in these same areas of the con-
sumer market or the rapid integration of new materials into products.
Some of you may also object to this if you are helping to develop
materials that are less toxic, are more biodegradable, or work in
some other way to reduce our impact on the environment. However,
most of us don’t have the habits of Lauren Singer, and don’t work on
materials that reduce our impact on the environment. On average,
Americans generate 4.4 pounds of trash daily per person, equiva-
lent to 254 million tons of trash per year.? This includes 22 billion
plastic bottles. In 2012, the amount of trash generated worldwide
was 1.3 billion tons.* Obviously, the amount of trash generated in
the United States is significantly higher than what is generated by
other nations, but think of the total waste. One of my brothers used
to refer to me as the incredible bulk. I’ve weighed about 250 pounds
for many years, although more of it was muscle many years ago.
The amount of trash generated world-
wide each year is more than the weight
of 10 billion people of my size.

I recently moved from Hermosa Beach, Calif., to Fayetteville,
Ark. In addition to furniture, I had almost 300 boxes of household
goods shipped including clothes, dishes, pots and pans, electronics,
and books. Lots of books! Most of my belongings were packed in
cardboard boxes surrounded by packing paper. Lots of packing
paper! Now in Arkansas, as I begin to unpack, I’'m having to deal
with the solid waste issue. The city allows me two small bins for
recyclable materials and one larger bin (9.6 cubic feet) for waste. [
place them by the curb on Wednesday evening, and they are picked
up on Thursday. I’'m having to learn all over again what this city
considers recyclable and what is not. The cardboard boxes and
the packing paper can be recycled. Other types of paper are not
recyclable here. Clear plastic bottles and metal containers can be
recycled. Other kinds of plastic cannot be recycled here. If T put
materials in the wrong bin, it gets left behind.

The amount of packing paper left over from my move far exceeds
what the trash service will pick up during a week. Fortunately, there
is arecycling center 1.4 miles from my house. I made a visit already
with 10 extra-large garbage bags filled with packing paper. Alas, the
paper can be recycled, but the plastic garbage bags cannot be recy-
cled here. So, the garbage bags that I had so carefully filled were
torn open, the paper deposited in the appropriate bin, and the gar-
bage bags were taken home to be disposed of as waste. At this rate,
I think it will only take me about 20 more special trips to the recy-
cling center to unload all of the recyclable material from my move.

Once plastics were invented, research into plastic materials
boomed. We use a tremendous amount of plastic products, and
it’s causing major environmental problems. Plastics used in many
products are not easily or quickly biodegraded. Estimates are that
the world has produced more than 9 billion tons of plastic products
since its invention, and that almost 7 billion tons have wound up
as waste, with less than 10% of plastic waste winding up in recy-
cling bins.> Much of the plastic waste ends up in our rivers, lakes,
and oceans. An area of the Pacific Ocean midway between Cali-
fornia and Hawaii is now being referred to as the Great Pacific
Garbage Patch, covering about 600,000 square miles. This is an
area twice the size of Texas, twice the size of Pakistan, and more
than three times the size of Spain. It contains an estimated 88,000
tons of garbage, much of it plastic. The plastic in our rivers, lakes,
and oceans is an ecological disaster, threatening the existence of

many aquatic species. There is a significant amount of research
into making plastic bags that biodegrade much more quickly,
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but this has done little to solve our problems.’® Recently, the EU
proposed an initiative to eliminate many plastic products.’ Even if
that is successful, we will still need robust research efforts toward
lessening the environmental impact of plastics.

About half of the trash generated worldwide is organic trash,
including wasted food from humans and animals as well as horti-
cultural trash.? Even though I’ve known about this for some time,
it still shocks my tender sensibilities that we waste so much food
in parts of the world, particularly considering how many people
in other parts go hungry. I confess that [ am a party to this as [
waste a significant amount of food, whether it’s uneaten food
from my plate or food from my refrigerator, freezer, or pantry
that goes bad before I can eat it. I resolve to do better. There are a
number of organizations worldwide that attempt to recover food
that would otherwise go to waste and distribute it to the hungry.'

Much food waste occurs because of short shelf life. Chilling
food has long been known to increase its useful life. Pasteuriza-
tion is another process that extends the shelf life of foods such
as milk."" Materials research in food science has produced other
methods to extend shelf life, including the development and use
of preservatives, specialized packaging, vacuum packing, pack-
ing in gases other than air (e.g., modified atmosphere packaging
using nitrogen, carbon dioxide, and limited amounts of oxygen),
and incorporating small containers of materials containing oxy-
gen scavengers in the packaging.'

In the 1960s, it seemed the landscape teemed with automotive
waste. Every community had junkyards containing a seemingly
endless collection of rusting hulks of ancient automobiles. Sim-
ilarly, large fields contained mountains of automobile tires.
Sometimes these tires would catch fire and burn for months or
years."* Later, many of the junkyards disappeared because the
economics of steel production began favoring recovery. Rust-
ing automobiles could be collected, shipped to Japan, and the
recovered steel shipped back to the United States cheaper than
new steel could be produced. In the years to come, automotive
waste will likely include battery materials, unless their econom-
ics favors the recovery of rare-earth materials. I suspect some of
you are already involved in research efforts to recover valuable
materials from batteries'* and other automotive waste.

I am a heavy user of consumer electronics. I am working on
my fifth Kindle eReader and my fourth iPad. I’ve purchased sev-
eral desktop computers and numerous laptops. My use of these
and other electronic devices has likely contributed more than my
fair share of electronic waste to the world’s waste piles. Over the
years, [’ve attempted to rationalize this with my desire to be envi-
ronmentally responsible by reminding myself that the devices have
allowed me to significantly reduce the number of print products
(newspapers, magazines, books) that I purchase, and thus signifi-
cantly reduce my contributions to paper waste. [ must admit that
I’ve done no analysis of the tradeoff between the two kinds of
waste to assess whether or not this is a fair trade. If I’'m completely
honest, that may be because I’m so happy with these elec-
tronic devices that I don’t want to know the answer.

I haven’t even touched upon nuclear waste or sewage in this
short article. Part of this is because there is not enough room to
do justice to all of these topics. Part of it also is because I’'m way
too squeamish to discuss sewage (yuck!) in the graphic manner
that would be required. As for nuclear waste, we know what a
terrible problem it poses. My fervent hope is that we, as consum-
ers and materials researchers, will develop approaches to end or
at least mitigate these waste problems.

Moving into my new home has exposed me to a new form of
trash that [ had not previously experienced. My backyard is across
the street from a golf course. I find three to four golf balls per
week in my yard. It makes me wonder how many golf balls end
up as trash each year. Given their structure, they may last longer
than plastic products. Soon the world may be awash in lost golf
balls. As T.S. Eliot wrote: “And the wind shall say: ‘Here were
decent Godless people: Their only monument the asphalt road.
And a thousand lost golf balls.” !>

Steve Moss
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