
You're Probably 
Standing On Sand 

How sand is the most important solid 
substance known to humankind 
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By: Samuel Cabrera Valencia 



SAND GETSON 
EVERYTHING 
Though you take It for granted, 
sand lets you enjoy a lot of 
modern comfort. 

1. The concrete of every building 6. Underwear uses sand 
around you is 70-75% sand 2. derived silicone, to stay on 
Asphalt that paves all of our roads your body 7. Transistors, 
Is composed of 90% sand 3. Sand and all other silicon stuff In 
is the basis the glass, lenses, and all of your devices comes 
screens you see 4. Water you drink from the silica found In 
Is purified In part with sand 5. sand 8. Toothpaste contains 
fracking uses an immense amount silica attained from sand to 
of sand to get us oil whiten your teeth 



We use 50 Billion tons of 
sand a year. 
That is twice the amount produced 
by every river in the world. 
Because of this, we might be 
running out. 
This might sound ridiculous. After 
all we have sand In every continent, 
giant deposits like the Sahara 
that cover vast swaths of land are 
accessible and readily available. 
How could we run out? 
Overall sand is usually defined as a 
solid material composed of loose grains 
with a diameter between 0.625-2 mm. 
In terms of concrete (which is by far 
the largest sand consumer) we need 
specific sand that has been eroded by 
water. Although this is fairly abundant, 
it is a lot less easy to obtain compared 
to desert sand. For glass, mirrors, 
silicones, and silicon, the sands must 
have a high level of silica, which makes 
them even rarer. In fact, desert sand 
which is by far the most accessible is 
nearly useless, as wind erodes it too 
harshly, making it too round in shape. 

So, we can't Just take sand from 
the Sahara. 

There Is a lot of 
money burled In 
all this sand. 

Simply the extraction 
of sand is a $70 Billion 

industry. Not to 
mention the trillions 
of dollars wrapped in 
all of the sand derived 

industries. 

Marine Sand 
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High-Silica Sand 
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CONCRETE AND ASPHALT 
The building blocks of modern life and Its 

insatiable demand 
Concrete Over the Ages Concrete Renaissance 
Though primitive forms of in the 20th Century 
concrete can be found through 
a lot of history,used by the After the fall of the Romans, 
Mayans, Egyptians, and others, concrete was lost to history 
it was the Romans that really until the early 20th century. 
pushed it to new heights. The breakthrough came when 

inventor, Ernest Ransom found 
that reinforcing concrete 
with steel gave it both tensile 
and compressive strength. 
Reinforced concrete is what has 
enabled us to build skyscrapers, 
amazing architectural pieces 

Rome was Built on Sand like the Guggenheim, and most 
importantly, a majority of the 
modern living spaces we inhabit 
every day. 

Still standing 
Mayan proto 
Concrete 
pillars 
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With concrete they built their 
still-standing aqueducts, 
bridges, the Colosseum, and 
the Pantheon (which is still 
the biggest concrete structure 
without steel). Concrete 
enabled the Romans to create 
strong infrastructure that 
pushed their civilization to the 
greatest regards 

ooooooooooegg 

Without Concrete, feats llke 
the Guggenheim would be near 
Impossible. 

The Pantheon [_.i {3, 
still stands f; 
after almost [! 
2000 years -------- 
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After Oxygen and Water, Concrete Is the 
Most Consumed Substance in the World. 
The industry alone is worth 
over $37 billion, and it employs 
more than 2 million people in 
the United States. About 10 
billion tons of concrete are 
produced every year. 
That's Like Building 80,000 
Empire State Buildings a year 

The Global Demand 
This is why concrete takes 
up around 70% of the sand 
consumption worldwide. Though 
the U.S. doesn't use it as nearly 
as much as in the 20th Century, 
developing countries like China 
and India are using it at an 
extreme rate as their cities 
boom. Just from 2011 - 2013 
China use more concrete than 
the entirety of the U.S. during 
the 20th century. These are 
numbers that seem extreme, 
but are alarmingly common. 
Projects of artificial islands all 
around the world, or activities 
like expanding land into the sea 
like Singapore (which makes it , 
the largest sand importing city) 
put an even bigger stress on the 
consumption. 
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Asphalt 
Similar to concrete, 
asphalt primariy 
of sand usually 
around 90% of its 
compostition. Asphalt 
covers a majority 
of the roads in the 
U.S. and along with 
concrete is the 
foundation for the 
amazing interstate 
highway system we 
have. Enough sand 
was used to make the 
interstate highways to 
go from the moon and 
back, twice, that is 
1.5 Billion tons of the 
sand. With asphalt, 
we have connected a 
country. 



GLASS 
AND 
LENSES 
Sand lets us see, study 
and bring light to an 
otherwise dark world 
Glass as a Technology 
Similar to concrete, the 
impact of glass is a incredibly 
powerful technology that is 
taken woefully for granted. 
There ls glass everywhere, 
in every window you look 
through, screen you look at, 
fiber-optic cable you get your 
Internet from, the bottles 
and cups you use to drink, 
and the mirrors that you 
look at yourself with, we are 
absolutely surrounded by 
glass. Not the mention all the 
technologies that glass items 
have advanced. 

A Special Sort of Sand 
Though most sand contains 
in majority Silica (Si0,), the 
sand required to make glass 
has to be a certain threshold of 
purity of the substance, usuall 
around 95%. Glass is made fro 
around 70% this sort of sand, 
and other additives to give It 
various properties. Despite 
High silica sand being mined 
1 Ox less than Its construction 
counter part In the U.S., the 
national market for high silica 
ls 8.3 Billion compared to 7 .5 
Billion for construction sand. 
A Concrete Demand 
Again similar to concrete, 
the demand for glass has 
skyrocketed as more and more 
countries develop a middle 
class. In 2003 China Spent 1.9 
Billion dollars on flat glass, 
ten years later, they spend 22 
Billion. All the new buildings, 
cars, monitors, and more 
require glass. 

Glass has also 
been used as 
the medium for 
beautiful and 
radiant artwork 
through time. 



THE TRANSISTOR AND 
SILICON CHIP 

The Silicon Revolution was founded on sand ... 
The Silica found in Sand is the basis for the near pure Silicon 

Needed in transistors, which in turn create all the digital 
technology we enjoy. At any given time, we are literally carrying 

sand with us. 

Transistors and their 
inventions over the years 

# of Transistors 
~ Invention of the 
~ 1950• Silicontransistor 
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Inventions 

Transistor Radio 

Integrated Circuit 
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Digital Clock 

Apple II 

First Laptop 

Wold Wide Web 

Powerful Computer GPUs 

Smartphones 
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We Need Sand. The collection and refinement of sand is 
the fundamental source for all an Innumerable amount of 
commodities we enjoy. Different to other resources like oil, 
finding replacements for sand is instantly viable, which makes 
the demand can only go up. What does this mean for the world? 



SAND AND INFRASTRUCTURE 
Society Is built on Infrastructure, and Infrastructure is 

built on sand 

Concrete and Glass SIiicon Chip 
Asphalt Glass is the The Silicon chip 

Concrete is the technology that and the revolution 

material that most enables vehicles to it has begotten 

of the modern be able to observe has impacted 

bridges, dams, and react to the infrastructure 

tunnels, airports, outside world deeply by making 

nuclear cooling from the inside systems that are 

towers, electrical while keeping the less reliant on 

plants, water elements out. In people and more 

cleaning plants, addition to this, reliant on close- 

natural disaster Glass protects loop technology. 

shelters, and many from cold and rain We are dependent 

other physical and brings light on Silicon chips to 

structures are in. Because of this keep track of things 

all reliant on glass can be seen as like the purity of 

the tensile and both a decoration our drinking water 

compressive and quality-of- and the conditions 

strength of life improvement of nuclear plants. 

concrete. Asphalt on many public More and more of 

connects most of infrastructure our infrastructure 
America and the projects. Glass's Implements 

rest of the world versatility enables control systems 
' it to be molded into paving millions of to improve safety 

roads reliably and thin strands which and efficiency. The 

cost-efficiently. leads to fiber- Internet was also 

These materials optic cable which born out of the 
are fundamental connects the world Silicon Chip, which 
for most physical to the Internet. is also supremely 
infrastructure Important 



THE SOCIETAL IMPACT OF SAND 
Sometimes Sand-Money is Blood-Money 

The Sand Mafias 
Sand has already been discussed to be an immensely lucrative 
business, and where there is money, there is usually violence. 
Like many other industries, the insane demand for sand, in 
addition to the regulations that governments have attempted to 
impose on its mining, has created a booming underbelly of sand 
mining. 

The Sand Black Market 
There are two types: 

-Legal Buisness 
overtesteping their permits 

• 2003 California 
Sued Hansen 
Aggregates for 

Mining Sand from 
SanFran Bay 

* <f 
CALIFORNIA REPUBLIC 

2015 NY authorities 
fined a contractor 

700,000$ For illegally 
dredging sand near to 
Hicksville, and then 
filled the pit with toxic 

waste 

-Outright Unlicensed and 
Unsupervised Organizations 

%, 
Claimed to be 
the second 

largest criminal 
organization in 
the country, 

Morrocan sand 
mafias provide 

50% of the 
reasource for 
the country. 

Kenyan mafias 
have been known to 

coax minors to 
drop out of school 
to mine sand. At 

least 9 people have 
been killed at the 
hand of these 

mafas. 

In India, illegal sand 
mining accounts for 2.5 
Billion dollars a year. 

These gangs have hurt 
and killed hundreds in the 

last 15 years. 

Sand Mining and Chlld Labor 
It is known that sand mines all over the 
world employ minor labor. These Include 
Morocco, Ghana, India, Uganda, and Kenya. 
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SAND AND SUSTAINABILITY 
What Is Sustainability? 
The EPA defines sustainability as "Sustainability is based on a 
simple principle: Everything that we need for our survival and 
well-being depends, either directly or indirectly, on our natural 
environment. To pursue sustainability is to create and maintain the 
conditions under which humans and nature can exist in productive 
harmony to support present and future generations." 

So. Is Sand Sustainable? 
We are projected to consume an ever increasing amount of sand 
over the next century. Not only are there massive societal and 
environmental implications, but the more we use sand, the harder 
and more destructive sand mining becomes. Similar to oil and 
tracking, mining harder to obtain sand has already showed a lot of 
problems. We can't not use sand, at least for the foreseeable future, 
but we need to become more mindful of how important this resource 
is and what alternatives we could use. Regulating its mining at a 
global level is quintessential in reducing its footprint 

From, "The World In a Grain" by Vince Beisner: 
In the twentieth century, concrete, asphalt, and glass utterly 
transformed the built environment for countless mil/Jons In 
the Western world. Armies of sand brought us skyscrapers and 
suburbs, windows and bottles for everyone, and the paved roads 
the automobile depends on. In the twenty-first century, the sand 
based way of life is spreading with blinding speed across the entire 
world. In this new era, the sand armies are taking on even more 
world changing missions. Sand is now being used to build entire 
lands, to pull oil from previously Inaccessible pockets of the earth, 
and to create the digital devices that permeate our lives. A century 
and a half ago, sand was a useful accesory, a handy tool for a 
handful of purposes. Today our civilization depends on it. 



r Based on Vince Beisner's 
'The World in a Grain' 
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