Landfill in Boise,
Idaho

Polystyrene Paper
cup cup
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_ Polystyrene Cup Paper Cup

Positives

Negatives

Holds heat & cold
temperatures better
Use more than once
They are light weight
Cheaper

Rarely people use
more than once
Unable to decompose
Uses petroleum
Health - chemicals
leach into beverage

Compostable

Uses Petroleum
More energy is
required to make.
Bleach & Dioxin
More waste material
Heavier — cost more
to transport & more
energy.



Warm up, pg. 64
Do the Math Workst
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1. Describe “planned
obsolescence” and how it
relates to our throw-away
society

2. Explain the difference
between open and
closed-loop recycling?
3. Describe the features
to a modern sanitary
landfill?




Until a society becomes wealth= generates little
waste

m Every object that no longer has value for its
original purpose becomes useful

m 1900: Almost everything recycled
o Ex:7?
After WWII:

» Able to purchase things that could be used and
thrown away

m The design of a produce so it will need to be
replaced within a few years

m EXx:?
m | eader of “Throw Away Society”
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//"Ef
Benzene and Carpet fibers
other petroleum
raw materials

Collectlon
and recycling

Closed-loop recycling

Figure 16.8a
Environmental Science
© 2012 W, H. Freeman and Company

Open - Loo
Recycling:

Petrochemical PET bottle Consumer COIIectmn is
raw material manufacture use (landfill)

&

Petrochemical Fiber Consumer
raw material manufacture use

Open-loop recycling

Flgure 16.8b
Environmen tal Science
€ 2012 W H. Freeman and Compary

Waste recovery
and processing
e ——




Sanitary landfills- e
designed to hold M

Discarded
54%

Combustion with
energy recovery
13%




A modern Sanitary Landfill.
leachate collection system, t

- e e

S

to landfill. f

compacted by / '
a specialized :
machine.

@ Solid waste is transported | y

@ Landfill is capped and

covered with soil and
then planted with
vegetation.

Garbage truck

Clay liner —\\

Leachate
collection

Groundwater
monitoring well

Methane
extractio
system

\©

-

@ Leachate collection system
removes water and contaminants

and carries them to a wastewater b

treatment plant.

|
'Figure 16.14
Environmental Science
2012 W. H. Freeman and Company

@ Methane produced in
closed cells is
extracted and either
burned off or collected
for use as fuel.
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Figure 16.15
Environmental Science
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Warm up, pg. 66
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Do the Math, pg. 67
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1. Describe the three Rs?

2. What is hazardous
waste, and why it is hard
to dispose of?

3. Pick a vocab
word/concept for
Pictionary Review, come to
me with word!




REVIEW

Reduce, reuse, recycle |
Lifecycle analysis Modern sanita
Incineration

Planned obsolesce

Integrated waste manageme

E waste

VOCs

Manure lagoon
Leachate

Waste stream
Septic system
Input and output
Primary and seco
Asbestos ‘
Particulate matter
Thermal pollution
MSW .

Photochemical smog
-



#1 Reduce- waste
minimization or
prevention

#2 Reuse- reusing something
like a disposable cup more
than once

#3 Recycle- materials are
collected and converted
into raw materials and
then used to produce n
objects




Liquid, solid, gaseous,

that is harmful to hur
By-product of industrie
textile production, cleaning
manufacturing puter e
= Also generate

® Dry cleaners
farms

= Also g_eneré ;




More expensive and more difficult to dispose
of than MSW

Collection sites for hazardous waste must be
staffed with specially trained personnel.

Hazardous waste must be treated before
disposal

Must make it less environmentally harmful,
must usually be altered through a series of
chemical procedures



Resource Conservation and Recovery Act
(RCRA)-
Main goal is to protect human health and

environmental integrity by reducing source
hazardous waste

Designed to reduce or eliminate hazardous waste.
Also know as “cradle-to-grave” tracking.

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



Figure 16.18
Enviranmental Science
© 2012 W. H. Freeman and Company
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Hawaii
To

L

Status of NPL sites

® Proposed
e Finalized




- Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA)-
also know as “Superfund”.

- Puts a tax on the chemical and petroleum
industries. This revenue is used to cleanup
abandoned and nonoperating hazardous waste
sites where a responsible party cannot be found.

- Requires the federal government to respond
directly to the release of substance that may pose
a threat to human health or the environment
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Jemical

-------- An elementary school &
\housmg development were
Y. 5 constructed on top of large
quantltles of hazardous
chemlcal waste site. Chemicals
such as: Benzene,
trlcwloroethylene, were found
‘b ¢ In the basements of homes

&* resulted in a large # of
. 7 | % Billnesses. The site was listed
" 8 55 a superfund site, and
""""""""""""""""""" inhabitants of the area were




fields

Contaminated ind
that may require enx
they can be redevelope

Old factories, industrial a
dry cleaners, g ons, lar
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The Draper family is looking at ways to reduce
its solid waste footprint. Each of the four
members of the family produces 3 Ibs. of solid
waste per day. If the Draper Family decides to
compost all organic materials (food scraps,
yard waste, etc.) they would reduce their solid
waste footprint by 20%.

(a) Calculate the amount of waste the Draper
Family produces in one year.

(b) Calculate the total solid waste after
implementing composting.



(a) Calculate the amount of waste the Draper
family produces in one year.

(3.0 Ibs./ person)(4 people)(365 days/year) =
4,380 Ibs./year Draper family.

(b) Calculate the total waste after
implementing composting. Find compost
waste in Ibs.

(4,380 Ibs./year)(.2 percent composted) =
876 Ibs. solid waste composted.

4,380 Ibs./year — 876lbs.composted = 3,504
Ibs./ year



(2) Annual precipitation at a landfill in the own of
Fremont in 100mm per year, and 50% of this water
runs off the landfill without infiltrating the surface.
The land fill has a surface area of 5,000 m?.
Underneath the landfill, the town installed a leachate
collection system that is 80% effective. Any leachate
not collected by the system enter the surrounding soil
and groundwater. This leachate contains cadmium
and other toxic metals.

(a) Calculate the volume of water in cubic meters(m?3)
that infiltrates the landfill per year.



100 mm/year -
0.1 m/year x 5,00

So the volume of leachs
treated per y h

250m°> x 8




(3) Suppose that 200 CFC molecules entered the
Stratosphere.

(a) If one Chlorine atom destroys 100,000 ozone
molecules/year, how many ozone molecules would
be destroyed by 200 CFC molecules/year?

(b) If the same # of CFC molecules entered the
stratosphere each year for the next 30 yrs. How
many total ozone molecules would be destroyed?



(a) (200 CFC/ yeal
molecules/ CFC) =
molecules /year.

(b) (2.0 X 107
years) =
destroyed c




Wednesday night: Rain, mainly after 10 p.m. Low around 58. Windy,
with a southeast wind 20 to 25 mph increasing to 31 to 36 mph in the
evening. Winds could gust as high as 49 mph. Chance of precipitation is 80
percent. New precipitation amounts between a quarter and half of an inch

possible.

Thursday: Rain, with thunderstorms also possible after 10 a.m. Some of
the storms eould produce heavy rainfall. High near 61. Windy, with a
south-southeast wind 32 to 36 mph, with gusts as high as 60 mph. Chance
of precipitation is 100 percent.

ORTHERN VALLEY SACRAM ENTO AREA SIERRA NEVADA

i : (Redding, Chico, Oroville) (Sac, Yuba City, Vacaville, Stockton) (Grass Valley, Placerville, Blue Canyon)
Thursday night: Showers. Low around 50. Breezy. Chance of | [ '

precipitation is 100 percent. | |

Friday: Showers likely and possibly a thunderstorm. Cloudy, with a high ekl = | RANGE OF POSSIBLE — ™ RANGE OF POSSIBLE
TOTALS g 509 RAIN TOTALS o RAIN TOTALS

near 57. Chance of precipitation is 70 percent. o
Friday night: A chance of showers. Mostly cloudy, with a low around 44. '

Saturday: Partly sunny, with a high near 56.

IMPACT LEVEL IMPACT LEVEL

MODERATE
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Figure 14.10
Enviranmental Science

oA cid mine drainage =

Figure 14.14
Enviranmental Science
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http://video.nationalgeographic.com/video/env-freshwater-whycare
https://www.youtube.com/watch?v=dd_ZttK3PuM
https://www.youtube.com/watch?v=mA608GJ-EzM

4/22 The throw away society CH 16
Obj. TSW learn about the impacts of creating so

much waste. P. 30 NB

Figure 15-5 Number of people living in countries with air quality
concentrations above the level of the primary national Ambient Air
Quality Standards (NAAQS) in 2006.

OO —
Lead —
NO, —
Ozone (8-hour) —
PM,, —

PH.. (annual and daily) —

Use Figure 15-5. In 2006,

o

0.2

0.0

14.7

669

S0, (annual and daily) — 0.3

Any NAAGS —

773

the total population of the
U.S. was approximately
300,000,000. What percent
of those people lived in
counties where carbon

monoxide levels exceeded
the NAAQS?

1056 a 0.2%

]

20

| ' |
40 &0
Millions of People

I ' I
a0 100

120 b 0.7%
c 2%
d 20%

e 70%



http:/ /www.zerowasteamerica.org/Landfill

s.htm p. N B
Modern Marvels: Trash
What are some components to landfills?
How are new landfills designed better?
What are some concerns about landfills?
Research Superfund Sites — What, where, Why?
Brownfields, What are they, where is our closest one?
Love Canal, New York Why is it important?

Explain how life-cycle Analysis in important to waste
management.

Explain some ways to reduce waste.
How are health issues related to waste management?
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Inputs Outputs

/—% /—.%
5 ) Material that can be

Raw materials, recycled or disposed of

enersy q ﬁ Waste energy
.‘ Use (and reuse)

of a product

~ Figure 16.1
Environmental Science
© 2012 W. H. Freeman and Company
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This efficient,
hardworking
insect has the
right idea! He’'s
using Elephant
waste as a
resource. They
live on the
energy and
nutrients.
et Humans are the
only organisms

A nradirica wacka




val Solid Waste
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municipalities from

1
»
=)

Total MSW generation
Per capita generation

T
.
tn

200

househo [
- 2.5
busine =1 ..

instituti
schools,
municip

]
-
(%]

U
o
1
I
-
o

I
e
wi
Per capita generation (kg/person/day)

100 -/
0

| 1 | I
1960 1970 1980 1990 2000 2010
Year

o

Total MSW generation (million ﬁetric tons)



Figure 16.4
Environmental Science
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Municipal solid waste.

The fraction of paper in t
decreasing, less than a
goods: last for years (

goods are disposable (n
telephone books, clothing,
Compostable are made up o
decompose under the proper

" ater i a I—'-po ¢
3

‘\\
o(qa
Wood
7%

- Nondurable
goods
Rubber, leather, 25%
and textiles 8%
Plastics
[+)
1z Metals
8%

Other 3%
Glass 5%

(a) Breakdown of MSW by composition (b) Breakdown of MSW by source

Figure 16.5
Environmental Science
© 2012 W. H. Freeman and Company




of Municipal
id Waste

31% - paper
33%- organic materia
scraps, Woo

12%- plasti
18%- dura




Electronic waste (E-waste) televisions, computers,
cell phones contain toxic metals. Comprise 2% of the
waste stream. A woman in China does not wear
protective gear or a respirator, sometimes children
are part of the recycling workforce.

.~ ./ M E - waste can contain 1

s D o — 2 kg of heavy metals

like Lead, Mercury and
Cadmium. Much e -
¥ waste is exported to
~ _ China where people
: ' separate valuable
metals from other

. materials using fire and
| acids.

Environmental Science



#1 Reduce- waste
minimization or
prevention

#2 Reuse- reusing something
like a disposable cup more
than once

#3 Recycle- materials are
collected and converted
into raw materials and
then used to produce n
objects




Total weight of MS
recycled in US over

80

70

Total MSW recycled
Percent recycled

60 -
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- 30
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0

Total MSW recycled (millions of metric tons)

0 I

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Figure 16.9

Environmental Science
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Year

Percent of MSW recycled
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Compost- organic material that has
decomposed under controlled conditions to
produce an organic-rich material.




@ Waste is dumped in | _ @ Compostable and _ @ Noncompostable
tipping area. noncompostable mate- g e material is removed
' rials are separated. pr to landfill.

Orgamc waste: Newspaper : ,
“leaves and grass, food scraps, . -~ e s :
woody materials, etc. 2 :E@%iw @ Compostable material is
T aerated and turned one
v or more times
(to speed up aerobic
respiration) for a period
of 30 days to 1 year.

Finished compost

@ Finished compost is
transported for use.

Composted material
is allowed to cure.

Figure 16.12
Environmental 5cience
© 2012 W. H. Freeman and Company




Incineration-
the process of
burning waste
materials to
reduce its
volume and
mass and
sometimes to
generate
electricity and
heat.

= 2 ® Crane moves material
from bunker to hopper.

Waste is
burned in
incineration

chamber. |

dumped into
refuse bunker.

@ Ash is collected
and removed
from plant.

Ash bunker

@ 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
Environmental Science
© 2012 W. H. Freeman and Company




10BN asteEcColIection
SCaLH 6, WA

Figure 16.17
Environmental Science
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ated Waste

fanagement
A method that se
as possible, to red

cost.
Reductior 0
Incinerat S 1
Disposal—Incineration
or landfill
Changes in package design Changes in purchasing habits Remvery for recycling
Changes in manufacturing practices Backyard composting Composting
Increased reuse
N J
v
Source reduction
\ J
Waste r;duction
Figure 16.20

Environmental Science
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Throw away society & waste
Planned Obsolescence
Decomposition — microrganism

_andfill Structure - clay liner, methane
collectors, leachate collection

Global Warming
BMP - Best Management Practices
Carbon Sink/ Carbon Flux & Carbon Cycle




Ocean Acidification
Point & nonpoint Sc

Ozone Layer? (Affect
COy)

Remediation
Agricultura
Industrial Re
Photosynth
Sustainabili




Methane Produc
Fossil Fuels
Biological Assimilatic

Waste Mana ant
Leaching
Anthropog

Septic Tank

Meta 0 I

b




Treatment Plant
Aerobic & Anaerobic
Oxidation

Sewage Treatment
Biodegradable 2rial
Biofiltration
Natural & C
Greenbelts
Treatment P

Riparian Arez




Weorkine FToutife
Susainzinilisy

Recycling E -







