





the brown or green bottles we use originally contained beer and are subject to the NY State
deposit law (how these are processed and recycled will be discussed in a later issue).

All the glass bottle manufacturers (such as Ardagh) are located in the NY metropolitan area
because the weight of glass results in high transportation costs. At the manufacturer, this
recycled flint can be combined with sand, soda ash and limestone, then heated in a furnace to
about 2700 deg. F, turning the mixture into a molten liquid that is then molded to make new
bottles.

METAL:

Metals can be recycled repeatedly without losing any of their basic qualities. For the sake of
simplicity, we'll only consider steel and aluminum, which constitute most metal in the
household waste stream.

Steel includes cans as well as other large and small objects. More than 80 million tons of steel
are recycled each year in North America, including the steel used to build the Sims MRF. After
the glass is separated out, a large rotating magnet and a vibrating conveyor are used to pull out
metals containing steel or iron (called "ferrous metals"), which fall onto a second conveyor
below.

The ferrous metals then pass through a contraption called a Trommel, which is essentially a very
large cylinder with 8-inch circular holes in its sides. Steel cans and other smaller pieces of
ferrous materials pass through these holes and are then compacted into large bales.
Approximately 300 tons of baled tin cans are shipped out weekly by rail and barge from the
Sunset Park MRF to Sims Glass Plant in Jersey City, from where the bales are transported by
train directly to steel mills (such as Nucor), most of which are located in the Midwestern U.S. At
the mills the bales are de-tinned, then fed into furnaces and heated to 2800 deg. F. At that
temperature the metal becomes molten and can be molded into new products through casting,
hot rolling or cold rolling.

Chunks of ferrous materials too big to fit through the Trommel's 8-inch holes, including large
items like refrigerators or car parts, proceed on the MRF's conveyor line to be loaded later onto
barges and shipped to Sims in New Jersey; here they're passed through a huge shredder that
can actually shred an entire car in ten seconds! Much of this second stream of steel is
transported by train to domestic markets or to Port Elizabeth, from where it's shipped overseas.

Aluminum (cans, foil, miscellaneous): After glass and ferrous metals have been removed from
the mixed recyclables, non-ferrous metals and plastic proceed on the conveyor to other eddy-
current separators, which induce a magnetic force in the non-ferrous metals and allow them to
be pulled from the waste stream. Any other non-ferrous metals and large chunks of aluminum
are later removed from the conveyor belt by hand, then loaded on barges along with iron and
steel, and shipped to Sims Glass Plant scrap yard in New Jersey.

A baler compacts aluminum cans and foil, which are then picked up by trucks and brought to
domestic smelters in states such as Indiana, Missouri and Tennessee, or sent to Port Elizabeth
for shipping to overseas processors. At the smelters the aluminum is heated to 1350 deg. F,
converting it to a liquid. (To do the same with bauxite, or aluminum ore, requires a much higher
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September/October 2016

To receive the UWSR Eco Letter, which includes commentaries about recycling and other
environmental issues, as well as listings of local environmental events, please email us at
Jjtwine@synerjy.com.

COMMENTARY:
WATER QUALITY

Our Drinking Water

The New York City Water Supply System is quite extraordinary: Every day it provides one billion
gallons of safe drinking water to more than 8.5 million residents of New York City as well as
another 110 million gallons a day to about one million people living in outlying counties. In all,
the New York City Water Supply System provides nearly half the population of New York State
with high-quality drinking water.

Ninety percent of that water supply comes from six large reservoirs in the Catskill/Delaware
watershed, which extends 125 miles northwest of the city and covers over one million acres; the
rest comes from the Croton watershed in Westchester County. Two main water tunnels (or
aqueducts) from the Catskill/Delaware system plunge far underneath the Hudson River in what
is essentially a huge siphon, then join the Croton system at the Kensico Reservoir.

Because these tunnels were built a century ago, the City is now constructing a third water
supply tunnel; when this is completed maintenance can be done on the first two. The City plans
to spend $3.4 billion over the next five years for this as well as hundreds of other projects to fix
water infrastructure.

The city's water main system is a 6,800-mile-long network of pipes, some of which are large
enough for a man to stand inside. There is at least one water main underneath almost every
street in New York City. Buildings in the City are then connected to the municipal system
through smaller pipes called service lines.

As water travels over the surface of the land or through the ground, it can pick up a variety of
potential contaminants, including dissolved naturally occurring minerals, microbial
contaminants, inorganic contaminants, pesticides and herbicides, organic chemical
contaminants, and radioactive contaminants. Therefore, the NYC Department of Environmental
Protection (DEP) carefully tests the water in the distribution system, in upstate feeder streams,
and in reservoirs and wells. Certain water quality parameters are monitored continuously as the
water enters the distribution system, and the DEP regularly tests drinking water quality at nearly
1,000 water quality sampling stations throughout New York City.
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To receive the UWSR Eco Letter, which includes commentaries about recycling and other
environmental issues, as well as listings of local environmental events, please email us at
jtwine@synerjy.com.

COMMENTARY
SOLAR ENERGY UTILIZATION

Introduction:

The same solar heat that can burn your skin at the beach radiates a daily average of four to five
kilowatts of energy on each square meter of the earth's surface. Taken as a whole, our planet's
surface receives quadrillions of kilowatts of solar energy each day, far more than we need for all
our energy needs. It's impractical to capture all this energy, and there are conversion
inefficiencies that reduce the amount available, but there's still plenty left. This solar energy can
be used directly to heat water or building spaces, but today it's most commonly converted into
electricity via photovoltaic (PV) cells. It can also be utilized indirectly in the form of wind or
water power since both of these result from solar thermal processes. In this commentary we'll
discuss only the direct uses of solar energy.

Because they were initially quite expensive, PV cells were first used in remote locations - where
other sources of electricity were not readily available - for applications such as water pumping,
highway lighting or signs, weather stations, maritime signals, and forest lookouts. As their cost
decreased, these cells proved to be practical in small scale applications, such as powering
watches, calculators, radios and other electronic devices. PV cells can also be assembled into
modules or arrays of modules to produce domestic electricity or charge electric automobiles.
Over the last 30 years or so, the cost has steadily declined while the efficiency of solar cells has
risen. These days large PV power plants (composed of arrays of dozens or even hundreds of
modules) are now cost-competitive with fossil fuel or nuclear generation of electric power.

Solar energy has been utilized to heat water primarily in residences or commercial buildings in
more southerly regions. However, even in New York's relatively cold climate, solar water heaters
can help provide hot water year-round. The economics of solar water heaters depends largely
on the available incentives and on the type of fuel being replaced. Also, passive solar design has
been increasingly employed around the country. Passive solar architecture includes placement
of buildings to take the greatest advantage of solar energy, advanced window systems, use of
thermal mass for heat storage, strategically located overhangs or setbacks, as well as other
construction methods that increase or decrease the absorption or blocking of solar heat,
depending on the season. These methods are intended to minimize outside energy usage for
heating, cooling or lighting.
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To receive the UWSR Eco Letter, which includes commentaries about recycling and other
environmental issues, as well as listings of local environmental events, please email us at
Jjtwine@synerjy.com.

COMMENTARY:
WASTE REDUCTION / ZERO WASTE

On Earth Day 2015, Mayor de Blasio announced the city's first Zero Waste plan, an effort to rein
in the costs and risks associated with disposing of the more than 10,000 tons of discards
generated each day in New York that are exported -- at great expense -- to out-of-state landfills
and incinerators. Since about 40% of all fossil fuel usage and its climate impact result from the
production of goods in the first place, we need to fundamentally change our consumption, re-
use and repair habits so we reduce the volume and toxicity of the waste we generate. Reducing
waste should be our first course of action - it's simpler and less expensive than the overall
process of recycling, and it also gives us significant environmental and health benefits.

FOOD WASTE

Retailers and consumers discard about 140 billion pounds of food waste each year in the United
States. Locally, about one-third (by weight) of the New York City residential waste stream is
composed of organic material, mostly food waste. As this waste food rots in our landfills, it
releases methane, a powerful greenhouse gas. But, even before food reaches our tables, its
current production and distribution require consumption of large amounts of fossil fuel; animal
manure lying in fields releases a significant amount of methane gas. These and other related
factors contribute even more greenhouse gas to our atmosphere. If we consider the whole farm-
to-landfill cycle, the food waste generated on our planet releases more greenhouse gas to the
atmosphere than any single country other than the U.S. and China.

This cycle also creates additional air and water pollution and depletes nutrients from our soils.
Furthermore, it's an economic issue: On average, a family of four in this country spends about
$1,500 a year on food that they don't eat. Thus we have a sobering scenario in which 40% of our
food is wasted at the same time that millions of poor people are going hungry in our own
wealthy country.

Instead of being thrown away and becoming a source of global warming and pollution, this
"waste" can be put to good use. In order to do this, we need to create incentives to reduce food
waste and to utilize it for other purposes, such as animal feed or compost. We should also make
sure that landfill owners capture the emitted gas and utilize it for energy, rather than just
allowing it to be released into the atmosphere.
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like much, but the rise in temperature is already having a number of adverse effects,
some of which might become irreversible.

e A greater greenhouse effect will warm the oceans and melt glaciers and ice sheets,
thereby increasing sea levels. Ocean water will also expand as it warms, contributing
further to sea level rise.

e  Warmer conditions may lead to increased evaporation and subsequently more
precipitation overall. Thus, it is likely there will be more extreme precipitation events.
However, individual regions will vary, some becoming wetter and others drier.

e  While some crops and other plants may respond favorably to increased atmospheric
CO2, plants in other areas will be adversely affected. Of particular concern in the United
States are the large food-producing regions in the Southwest and in California, which
climate models predict will become hotter and drier.

2. Evidence for Climate Change

e Most of the above-mentioned global warming has occurred since the 1970s, during a
period of greatly increased global usage of fossil fuels. The 20 warmest years in
recorded history have all occurred since 1981, with the 10 warmest taking place within
just the last 12 years.

e Global sea level rose about 17 centimeters (6.7 inches) during the past century. This
rate, however, has nearly doubled in only the last decade.

e The Greenland and Antarctic ice sheets have decreased in mass, recently losing about 15
to 20 cubic miles of ice per year. The future rate of this melting is uncertain, but there is
significant evidence that it is happening at a faster rate than was previously predicted.

e Glaciers are also disappearing at an alarming rate. The glaciers and snowpack in the
Himalayas are of particular concern, since they, along with the annual monsoons, supply
almost all of the water in South-Central and Southeast Asia, home to about one-third of
the world's population. The high Himalayas receive relatively little precipitation,
meaning that the ice will regenerate at a slow rate.

Ninety-seven percent of climate scientists now agree that climate-warming trends over the past
century are very likely the result of human activities. It seems useful to apply a benefit/loss
analysis to this situation. Who benefits most from continuing to burn fossil fuels at the current
rate, instead of accelerating a transition to renewable energy and energy conservation?
Primarily the tycoons of the oil and coal industries. Who loses? All of us, particularly the billions
of people living in low-lying coastal areas or those dependent on spring snow or glacial run-off
for much of their water supply. And we will all suffer to a greater or lesser degree because of
the probable effects on agriculture.

3. How Climate Change Will Likely Affect NYC

While climate change is a global issue, it is felt on a local scale. Heat waves, heavy downpours,
and sea level rise pose growing challenges to many aspects of life in the Northeast.
Infrastructure, agriculture, fisheries, and ecosystems will be increasingly compromised.

The climate of the New York City metropolitan region is changing as well - average annual

temperatures are hotter, heavy downpours are increasingly frequent, and the sea is rising. For
example, mean annual air temperature has increased at a rate of 0.3°F per decade (a total of
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3.4°F) from 1900 to 2013 in Central Park, although the trend has varied substantially over
shorter periods. Mean annual precipitation has increased at a rate of approximately 0.8 inches
per decade (a total of 8 inches) from 1900 to 2013 in Central Park. Year-to-year (and multi-year)
variability of precipitation has also become more pronounced, especially since the 1970s.

These trends are projected to continue and even worsen in the coming decades, increasing the
risks for the people, economy, and infrastructure of New York City:

e Current mean annual temperatures are projected to increase by 4.1-5.7 °F in the 2050s;
and by 5.3-8.8°F in the 2080s. Heat waves are also very likely to increase in intensity.

e Total annual precipitation will likely increase.

e The frequency of extreme precipitation events is also projected to increase.

A vivid example of an extreme weather event in our area was Hurricane Sandy in October 2012.
In the last 100 years no hurricane-strength storm has come into the NYC area on a track from
east to west. Although it cannot be said with certainty that global warming was a cause of
Sandy, it may have created circumstances where events like this are more likely to occur. At the
very least, Sandy was a dramatic reminder of the extreme vulnerability of populations living in
coastal and low-lying areas.

4. Solutions (Mitigation or Adaptation)

Because we have already experienced some degree of climate change, responding to future
climate change involves a two-pronged approach, utilizing both mitigation and adaptation:

The first, and most desirable, is mitigation, which consists of reducing the amount of heat-
trapping greenhouse gases streaming into the atmosphere, either by limiting the production of
these gases at their sources (primarily the burning of fossil fuels to generate electricity or
produce heat; or the use of gasoline for transportation). We can also mitigate climate change
by accelerating our usage of renewable energy sources and energy conservation measures. A
third course of action is to facilitate greenhouse gas absorption by "sinks" that accumulate and
store these gases (such as the oceans, forests and soil). Mitigation also includes schemes such
as carbon sequestration, which some regard as a primarily stop-gap measure and at least a
partial capitulation to the fossil fuel industry

Adaptation involves adjusting to actual or expected future climate. The goal is to reduce our
vulnerability to the harmful effects of climate change (like sea-level encroachment, more
intense extreme weather events or food insecurity) rather than trying to reduce the emissions
of the greenhouse gases themselves.

Many states and cities are beginning to incorporate climate change issues into their planning. In
response to these climate challenges, New York City itself is developing a broad range of climate
resiliency policies and programs as well as the knowledge base to support them.

5. What You Can Do to Help

Each of us, by making small changes in our daily lives, can have an impact. Taken collectively,
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