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tputs vs. Internal Changes

=cological System

In an Ecological System
INPUTS (Human inputs a

OUTPUTS include anything
products are called Waste

m Waste is a component of a ht
products are n
(waste of one

Inputs Outputs
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- > Material that can be
Raw materials, recycled or disposed of
energy —_— =l Waste energy
Plant material, Not useful or

nutrients, water...etc Use (and rause) consumed products

of a product

Since the early 1950’s with the upcoming of paper & plastic products (disposal
diapers) we are known as the ‘throw-away society” ....referred to as
- planned obsolescence — goods become obsolete and require replacing




yal Solid Waste (MSW)
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Durable
goods
18%

Nondurable
goods
Rubber, leather, 25%
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Other 3%
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(a) Breakdown of MSW by composition (b) Breakdown of MSW by source
e COmposition of Municipal Solid Waste
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Waste generation season of the year, socioeconomic (more $$
more waste), geographic location with the country

developed nations range from 1.8-4.8lbs/person




Electronic waste (E-waste) televisions, computers,
cell phones that contain toxic metals SuchrassHoNss
Cd (roughly 2% of waste stream but growing,
environmental effect is greater)

Incentive to recycle
these products;
however, cost more
to recycle than put in
landfill.




Sanitary landfills- engineered ground facilities
(holes lined with clay (impede water flow)
designed to hold MSW with as little contamination
of the surrounding environment as possible.

Leachate- the water that leaches throughthe solic
waste and removes various chemical compounds
with which it comes into contact.

Leach into aquifers, rivers, streams, drinking
water supplies & human habitation.

System of pipes is constructed below the landfill
to collect leachate

Cover of soil & clay (cap) is installed when
landfill reaches capacity.
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@ Leachate collection system @ Methane produced in
removes water and contaminants i e closed cells is

and carries them to a wastewater EELS RSl e extracted and either U
treatment plant. T, s burned off or collected EFE=
W, : for use as fuel.

Most important component is controlling inputs...materials
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destined for a landfill are those with least likely to cause
environmental damage through leaching.




Consegquences of Landfills:
« Take up space (locations — adjacent waterways)
Proximity to neighborhoods...most ignored factor!!!!

« Organic material is unstable — absence of oxygen, anaerobic
bacteria produces methane gas (much more potent greenhouse gas than
CO2, can be extracted to be burned off or used as fuel) proper ventilation
pIping (no trapped gases, highly explosive), Not enough moisture can
reduce decomposition; remains the same Size aiter capped

Improper lining and layering can lead into
leaching...groundwater contamination

Toxic material, such as household cleaners, oil-based paints,
anything containing substantial quantities of metals (Al, Cu),
automotive additives (batteries, antifreeze, motor oil...etc)
should not be in landfills...leaching

Alterative from landfills are the three R’s and composting...




e, Recycle (3 R’s)

Reduce- (most des1rable)
prevention

Input reduced=output reduced
resources are bei
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Benzene and
other petroleum
ravw materials

Collection ——
and recycling Carpet

/

Recycle product into same product,

Closed-loop recycling Ssomeadditional energy and raw
Froure 16.50 material is needed.
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Petrochemical PET bottle Consumer Collection
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Figure 16.8b



Compost- organic
material (vegetation
paper fibers, feces etc)
that has decomposed
under controlled
conditions to produce
an organic-rich
material that enhances
soil structure, cation
exchange capacity &
fertility (no meat &
dairy products, do not
decompose easily,

smell foul)

Figure 16.11
Environmental Science
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@ Waste is dumped in @ Compostable and
tipping area. . noncompostable mate-
rials are separated.

.Organlc waste: Newspap 1y %
leaves and grass, food scraps, =
woody materials, etc.

Finished compost

@ Finished compost is
transported for use.

@ Composted material
is allowed to cure.

Figure 16.12
Environmental Science
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Noncompostable
material is removed
to landfill.
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@ Compostable material is
aerated and turned one
or more times
(to speed up aerobic
respiration) for a period
of 30 days to 1 year.




Incineration- the
_——

process Of |~ @Crane moves material

i} o from bunker to hopper.
burning waste
materials to
reduce its volume
and mass (75%-

n @ Waste is
burned in

incineration

chamber.

- @ Waste is
dumped into i W -
refuse bunker.

90%) & sometimes fifmﬁ o
to generate e\ _—o0y.
electricity and g bunker @ shis colected

from plant.

heat (byproduct ash |
& air pollution in the
form of particular
matter and gas

} Ash bunker

R @ A baghouse filter helps
- clean air before it is

released through chimney.

@ Heat energy can be used to
create steam and generate
electricity (not illustrated).

Figure 16.16
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‘Consequences

Construction, operation, I
costs than landfills)

Release air pollution &
concentrated thus more tox

Difficult to burn all

Best choice is the
landfill or the Inci
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Resource Conservation and Recovery Act (RCRA)-
designed to protect human health & the natural
environment by reducing or eliminating hazarclous
waste.

Also know as ‘cradle-to-grave " tracking.

RCRA ensures that hazardous waste is tracked and
properly disposed of.

In 1984, RCRA was modified to federal

Hazardous & Solid Waste Amendments (HSWA) -
encourages waste minimization & phased out of
the disposal of hazardous wastes on land.

Increased law enforcement and punish violators



Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA)-
Also know as ‘Superfund Act".

Puts a tax on the chemical and petroleunmiinctstries
(Superfund money). This revenue is used to cleanup
abandoned and nonoperating hazardous waste sites

where a responsible party cannot be found (highest risk
to public health).

Requires the federal government (enforcement) @
respond directly to the release of substance that
may pose a threat to human health or the
environment

EPA maintains the National Priorities list (NPL),
contaminated sites (need to be rehabilitated before livable, Love
Canal) that are eligi
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NMaste Management

A method that seeks

as possible, to redt

cost in a more holis
(possibilities/solutions are endless)

Some M is 1

Reduction
Composting

Recycling
La I

1C




Preferred

Hierarchy of Preferred Paradigm Shift
Solid Waste Management Strategies for the 21st Century




