Waste Management &
Environmental Science

Chapter 15

What types of waste do you generate?

What happens to each of those waste types?
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Just because
people throw it |
out and don’t |
have any use for A
it, doesn’t mean |
it is garbage.
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How could these words apply to waste...
* Efficiency
* Conservation
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Waste Ch. 15 Objectives:
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|dentify waste steams (up and down)

Learn about Waste management practices.

Explore recycling’s advantages and disadvantages/limitations.
Characterize its environmental and socioeconomic implications
Discover reduce, reuse, conserve, create/Habits toward zero waste.
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Collect data
—Earth science and other
information
—Background studies
—Existing land use
- transportation
— economic
— political
— social
—Land capability studies

Formulate plans
—Land use
—Watershed
—Natural resources
—Hazard mitigation
—Open space
-~Waste management
—Public facilities

Implement plans

—Zoning and subdivision regulations

—Erosion and sedimentation control
ordinances

—Building and housing codes

—Environmental impact statements

—Capital improvement programs

—Health and sanitation codes




MSW Generation Rates, 1960-2018
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Daily MSW Generation per Person
for Selected Countries, 2018-2020
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Solid waste

All discarded material in solid, liquid, semi-solid or
gaseous form.




Life-Cycle Assessment
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End of life

Hesources

An evaluation of environmental
impacts of every step involved in
making, distributing, using, and »

. : . Life Cycle
disposing of a good or service.
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Ocean Dumping
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Bacterial decomposition: Near O p e n D u m p S

the surface, in the presence of
oxygen, bacteria decompose
waste and release carbon dioxide.

Chemical reactions: Certain
chemicals either on their own or in

Volatilization: Beneath the H&E

surface, in the absence of  H*4 reaction with carbon dioxide,

oxygen, anaerobic microbes %gs methane, or other compounds can

decompose waste and vaporize, releasing hazardous

release methane. chemicals and volatile organic
compounds (VOCs).

Muellek Josef/Shutterstock



Smokey Mountain Dump
Philippines

National Housing
1993-1995
Slum — 30K people

1995-2017
Payatas Dump
Slum — 80K people |
2000 — 200 deaths P

Peter Charlesworth/LightRocket via Getty Images'



Cutaway View of a Capped Modern Sanitary Landfill

Monitor/Regulate/Protect

When the landfill is full,
layers of soil and clay
seal in the trash.

. Pipes collect methane Ca p

Leachate is pumped N gas to use as a fuel to
up to a storage tank ’ generate electricity.
for safe disposal.
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Protective Liner

Sand

Clay and plastic lining prevent
leaks; pipes collect leachate from
the bottom of the landfill.

Adapted from US EPA (2018b)



[sandstone or fractured limestone) - &7 -




Methane
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Solid waste

Sand & gravel
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Chemical waste
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chemica
on the surface wasle Water table

Unlined “lagoon’
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TABLE 151 Modern Waste Management Strategies

Waste Management

Strategy

Isolation

o Sanitary landfills

* Geologic disposal

+ Containment buildings

Benefits

Improvement over dumps

Caps and liners prevent waste from escaping info the
environment

Some strafegies allow waste to be moved and treated
af a later date

Impacts

Does not reduce the volume of waste

Requires a large area of land to be converted for this use

Caps and liners often leak

Can produce the greenhouse gas methane from decomposition
Risk of water pollution due fo failure of caps and liners

Incineration Reduces waste volume Requires high energy inputs to aftain extremely high
Does not require large areas of land femperafure for combustion
Less risk of direct water pollution Produces a wide range of air pollution and greenhouse gases
Harmful materials can remain in residual ash
Conversion Waste-to-energy conversion leads to some benefit Still uses landfills so has their associated challenges

from disposal, such as electricity or heat

Remediation technologies can remove certain toxins
from the waste

Requires precautions to prevent removed foxins from
contaminating the environment




Water vapor l

and cleaned “
flue gases

Al o

Turbine generates
electricity

Steam
turbine
generator

Trash
storage

Pollution 1 Nitrogen oxide ; 2 Scrubbers remove 3 Particulate ; 4 Pollution

control tests

control system removal system air pollutants removal

Adapted from US EPA (201
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“ 3 ' 300 to 500K miles, working on new system for 1,000,000
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Plastic
composites
8%

~~

Components of
California Plastic MSW

Plastic
packaging
containers
24%

In California, 75%
of plastic MSW
was packaging.

Components of US Municipal Solid Waste (MSW)

Other
1.56%

Food
a3 MEEIS
8.76%
Rubber,
1 leather, and textiles
Yard trimmings 8.96%

12.11%

. |
619% o
V_ 23.05%

Plastics
122%

Components of
California Paper MSW

Packaging

Other 56%
L4%

In California, 56% of paper
MSW was packaging, mostly
corrugated cardboard.

Adapted from US EPA (2018a) and CalRecycle (202



Percent recovery

Generally accepted

B Recovery as percentage Polyethylene
terephthalate

Soda/water bottles,

food containers

of generation by weight
™ Weight recovered

. . -140 - i
B Weight landfilled 130 :;?:;f:ﬂiﬁ
G ::128 :éii:;ng Ir:;'::’rfles

The US now recycles

T 100 Polyvinyl chloride
32% of its MSW and - 90 Shampoo and
window cleaner

recovers more than 95 - 80 bottles
million tons of waste. B -
ow-density
B 60 polyethylene
- 50 Squeeze
bottles

~
o
Weight (million tons)

Polypropylene
Yogurt
containers and
ketchup bottles
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Plastic Resin Codes Chart. Reprinted by permission of Recycling Resource Systems, Inc. (RRS)



Recycling — Waste as a Resource

* Primary
* Closed-loop
* E.g. Al-cans into Al-cans, 60days
* Secondary
* Open-Loop

* E.g. Plastic Bottles into clothes
or drain tiles




50%
recycled
plastic




Reuse, Refurbish, Repurpose, Upcyle



EU: Right to Know — Right to Repair

* Extended Warranty for Repairs Circular Economy Focus

* Right to Repair Outside A broader effort to promote
Warranty a circular economy, where

* Access to Spare Parts and products are designed for
Repair Information durability, repairability, and

* Transparency in Repair Costs  reuse
* Promotion of Repair Initiatives



Groundwater impacts _ 85%

Drinking water impacts
Soil impacts

Surface water impacts
Air impacts

Flora impacts (vegetation)
Animal life impacts

Human health impacts

"

) 50%
) 26%

11%

| "—

8%

7%

/3%
/2%

Contaminants

Heavy metals
Solvents

Organic chemicals
Municipal wastes
Inorganic chemicals
Pesticides/Herbicides
Paints and oil wastes
Radioactive wastes

Percent of sites
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50%
recycled
plastic
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Important decisions

We live on a dynamic planet and must make careful decisions
concerning where we choose to live and how we plan for sustainability.

Business as usual will not work for environment or humanity.

Risk management, Risk Aversion : Choices and Discussions
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