Lecture 26:Anthrppogenic_ nges: Resources

B.C. by Johnny Hart

WHO CAN GIVE ME AN EXAM A CORD OF WOOD SPLIT UP
OF A ‘Fossf FU:L 'N? s BY A 9O-YEAR-OLD MAN .

1) sum your HW points (e.g. 22 +17.5 ....)
2) Divide by 4
3) add the points for each test (e.g. 5.5+5.0+4.5+...)

4) add extra credits . . .
>) —— student stories — submit by Friday!

compare to grade scale on geowiki
Some ‘current-standing’ numbers on Canvas announcements

(with test #10 pending and HW? sfill in grading, perfect score = 90)

there is no cumulative final exam!
& = please participate in SET
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Renewable and N Renewable Resources
non-renewable:
resources that take a long time to form with resp. to human life span
B i = T \ i
mineral and fossil fuel resources
form over GEOLOGIC times !
Fossil fuels from organic matter.
Nuclear power is non-
renewable but not a fossil fuel

renewable:
resources can be replaced in a short tim
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Energy Generation: Fossil'Fuels

FOSSIL FUEL: = - ol
Burnable material of organic matter £ - natural gas (by-product)
that was formed a long time ago. - codl

B.C. 'bv Johnny Hart

WHO CAN GIVE M EXAM A CORD OF WOOD SPLIT UP
oF A 'WQSIEFUZ(,A’N? . BY A QOYEAR-OD MAN .

50 CHLAToRS STNNATE

ENERGY CONSUMPTION:
85% comes from fossil fuels (US 2020 79%)
53% from oil and gas (US 2020 69%)

TR
US consumption doubled from 1265 to 2000
plateau (slight decline) since then
2020 dip only temporary

SIO15 2024: Topic 26 - Anthropogenic Changes: Resources &= 3 !

3 £
Total energy consumpt y end-use sector, United States (2010-2050)
quadrillion British thermal units
45 history ' projection projection range industrial
40 across all casggx— sector
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source: [EA
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US- Energy Consumption By Source
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1850 1900 1950 2000 source:Wikipedia, IEA
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fossil fuels

Million BTU per capita

pre 2020
renewables have increased but as fast as
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. Natural Gas
Coal
Fission

. Wind
Hydro

. Solar

Biomass
Petroleum
Geothermal

plateau since 2005
natural gas ‘skyrocketed’
coal declined




Fossil'FUels = SUmmary
Lifetime: FOSSIL FUELS ARE NON-RENEWABLE!
- cheap oil reserves exhausted within 50 years (US: 20 years)
- “cleaner” gas reserves probably within 100 years (US: 35 yrs)
- coal reserves probably within 300 years (US: 300 yrs)

burning fossil fuels
- accelerates greenhouse effects
- pollutes environment (air/ground)

burning coal
- causes acid rain
- releases mercury

SIO15 2024: Topic 26 - Anthropogenic Changes: Resources 22

RENEWABLE ENERGIES:
-hydroelectric (droughts?)
-geothermal

-wind

-solar

N NUCLEAR POWER:
¥| - long-term storage of used fuel rods
(half-life of some material 25,000 yrs)
- accidents/earthquakes
.| - Pu production and civil security

... Electric cors???
Where do lithium batteries/power come from?
Stable distribution grid?

2 o | . [’ e
... Th-based nucleare2? I ; i ,
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Fossil'FUels = SUmmary

fuel-efficient car (electric?)

public transportation from fossil fuels
keep your car out of landfills

replace old-fashioned lighting

hydrogen (fuel cells): vs green hydrogen
current capacities not significant
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veryola- On‘d,Q,ld_’,FQ?Ei,O“ed LigntBulios

iuprescerﬁ and CFLs (Compact Fluorescent Lamp)

F g -§

sunMaster
*

F7ITI2

Photo: Christian Taube, wikipedia
Photo: wikipedia & l = i ii' \k

» more energy efficient than

incandescent: incandescent light bulbs
most of energy BUT

used up fo heat > contfain mercury; cannot go to dump
fungsten wire » city slow to take them back

BEFORE » Home Depot2 — not anymorel!
any light is ! 7

e o I
produced i o L Photo: wikipedia

—
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Light Bullos - LEDs

-use > 90% less energy
-light-emitting diodes
-more expensive

-but last longer!
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Pollen Analysis
-one of most remote islands on planet i
-subtropical rainforest climate z § -lush forest with palm trees
-first settled by Polynesians in 400AD = -800AD first signs of
-used trees for boats, houses, fire & f! decline
-population thrived and increased e
-building moais (frees for transport)

k Waste Disposal Piles

-porpoises, fish

l i
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Easterisland: Human Impact or Natural' Climate Change?

Rapa Nui
Easter Island)

* Moais

i =L S Pollen Analysis
-one of most remote islands on planet & / | .
-(sub)tropical rainforest climate g | -lush forest with palm trees
-first settled by Polynesians in 400AD : -800AD first signs of decline

-used tfrees for boats, houses, fire ~f. -last tfree gone by 1400AD

-population thrived and increased P

-building moais (trees for transport)

-10,000 by 1400AD . .

I Waste Disposal Piles
e &

‘ -porpoises, fish
| -shellfish, snails, bird eggs

'/’
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V,Eos’relr Island: HOmMan Impact or Narural I»irmo’rew(»jhongee

.j‘

Rapa Nui
€aster Island)

=t e { - ¢ e
e . o . * Moais
o Zesland ‘ . ; : oais
£ i

P CRMEIE Pollen Analysis
-one of most remote islands on planet & | :

-(sub)tropical rainforest climate £= -lush forest with palm frees
-first settled by Polynesians in 400AD ; -800AD first signs of decline
-used trees for boats, houses, fire o -last free gone by 1400AD
-population thrived and increased 4

-building moais (trees for fransport) >
-10,000 by 1400AD E k
Waste Disposal Piles

L B & :
___| -porpoises, fish
== -shellfish, snails, bird eggs
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Moais

g5 Pollen Analysis

-one of most remote isIoans on planet -lush forest with palm trees
-(sub)tropical rainforest climate : : :
first settled by Polynesians in 400AD -800AD first signs of decline
-used trees for boats, houses, fire = By -last free gone by 1400AD
-population thrived and increased

-building moais (trees for transport) .

-10,000 by 1400AD \

| Waste Disposal Piles

-porpoises,fish
~— -shellfish, snails, bird eggs

=
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Mineral Resources — Non-mertallic

source: Marshak “Earth: Portrait of a Planet"”

source: wikipedia

- building stone (e.g. sandstone) : = -

- gravel and sand & . mineral resources

- gypsum for drywalls Ak are non-renewable
- phosphate and others for fertilizer . ’

- salt :

—
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i

native copper ! ‘:

sE =

source: Marshak “Earth: Portrait of a Planet” g source: wikipedia

= HESY 1
Native metal: Metal ores:
naturally occurring metal metal in a rock or chemical compound

e -

e.g. copper, gold, silver : e»-ggiror‘/lq!ymimum
» deposits through long, special processes ‘ X
« extraction can be

expensive, complicated, toxic mineral resources
are non-renewable
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Main supply countries
for imports
South Africa, Russia,
Turkey, Albania

; Canada, Russia,
icka! New Caledonia, Australia
Australia, Canada, Zaire,
Brazil, Chile

Platinum South Africa, Russia, Canada

Chromium

Tantalum

Brazil, Gabon, South Africa,
Australia

Tin Malaysia, Thailand,
Indonesia, Bolivia, Brazil
Canada, Peru, Mexico,
Australia

Canada, Peru, Chile,
Zambia, Zaire

25 75 100

Percentage Percentage aluminiu
imported produced in USA

Manganese

Silver

Copper

strategic metals: Manganese (95%); Cobalt (95%); Chroriium (100%);

Platinum (95%)
other raw materials 100% import: arsenic trioxide, bauxite, bismuth, graphite,
strontium, thallium, thorium, gemstones (99%)
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Lifetimes of Ore Supphes (iIn Yeors)

mineral resources
are non- renewoble

. i
TABLE 15. 4 Llfetlmes (|n years) of Currently

Known Ore Supplies

"

Metal World U.S. Resources,
Resources

2013 Sverdrup et al.
Silver:

Iron 120
Aluminum 330
Copper 65
Lead 20
Zinc 30
Gold 30
Platinum 45
Nickel 75
Cobalt 50
Manganese 70
Chromium 75

: worldwide - exhausted by 2240

2018 Mohr et al.
¥ peak production
Lead: 2025
Zinc: 2031

less than 1 e
“lead supplies will decline slowly

_ post-peak due to recycling”

less than 1

Source: “Earth, Portrait of a Planet” by Marshak -2003 !
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Alumlmum -USs. Llfe’rlme 2 yrs — m 2003

> glass ond Al relo’nvely
/§ easy to recycle
» recycling uses less
lenergy than mining
I

[t |

BIRCH AQUARIUM (2011 vanished since then):
-every 2 months, Americans throw away enough aluminum to build
our entire commercial air fleet

-average American
100,000 pounds by

generates 4.4 pounds of waste per day;
age 65

-over the next 10 years, Americans will throw away 26 Mio tons of
recyclable waste (Al, glass, office paper, newspapers)

->WE MUST RECYCLE MORE!

= TRl S e T

* ThIS info used fo be ovonoble at fhe B|rch Aquorlum but no longer s *
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Wos’re of' Resources
= e
Two of the enwronmen’rolly most damaging metals mined
‘ S

25%
unmined
reserves

35% in
Use

200 Mi;ons total

> use Hg fo extract Au & > Cuwasted in landfills instead
> 30% of Au locked away of recycled
> only 25% unmined > increasing price of Cu may lead
to more recycling?
> Thmk again! -> Cu fheft instead

Data: World Watch Institute < < l i
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Chi‘nq’s‘Rore EaQrth Produc_’rion

S

Element Atomic No.[Commercial Use -~ Rare earths: plentiful in Earth’s
Scandium |21 Stadium lights crust but not in economically
Yitrium > [Lascrs = ~ exploitable form
Lanthanum 57 [Electric car batteries
Cerium 58 [Lens polishes
Prascodymium|[59 [Searchlights, aircraft parts ko
Neodymium |60 High-strength magnets . :::::g:
Promethium |61 [Portable X-ray units £ 100,000
Samarium |62 (Glass 2 e
Europium 63 (Compact fluorescent bulbs § 70,000 [@other @USA @China |
Gadolinium |64 Neutron radiology % :Zﬂg:
Terbium 65 [High-strength magnets @ 42,000
Dysprosium |66 High-strength magnets 20,000 [ ——
Holmum |67 (Glass tint 10000
Erbium 68 [Metal alloys 1938 22
Thulium % [Lasers Monazite-placer Mountain Pass Chinese era —> ?
Ytterbium 70 Stainless steel A S
Lutetium 71 [None ZUSGS
S, 'M...Sn“’l’?.'n’m“TIE3%1?,‘52;’5‘;‘;22‘3?,L'ﬁ\"ﬂixl."in’é'“um5333 oy Cetom US4 Grph fom D, orter (15, Geolgest

mining produces toxins § Source: USGS/Wmed.q o

and radioactivity _ = :
can lead to economical

and political furmail
i ]
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Chm‘o S Rore Ecr’rh/Tere — 12/4/24

Exports '[ e =
\ egin to ban export of some
Of rarc minerals to U.S.

mlnerals some used for weaponry and semiconductors
gallium, germanium, antimony (*“military use”)

banned .  halted immediately
by China graphite -> stricter review

fungsten (for armor-piercing ammunition)
reactionin NV: “we are moving quickly to

open own mine” in 3 years

U.S. restrictions on
technology prompt
retaliatory move

By David Pierson, Keith
Bradsher & Ana Swanson
THE NEW YORK TIMES

HONG KONG — China said

Tuesday that it would begin

banning the export of several rare

minerals to the United States, reqasons.

an escalation of the tecl_l war = £ & 4 = T

betweenthe worlds twobiggest IR higher tariffs (experts: “tariffs never a good option™)
Rt -+ recent advanced tech embargo

the Biden administration tight-

: 5 i iffs22
e ot ol .... planned higher tariffse¢

The ban signals Beijing’s will- s '
ingness to engage in supply chain = =
warfare by blocking the export =

of important components used

to make valuable products, like

weaponry and semiconductors. I
Sales of gallium, germanium, Source: SD UNION TRIBUNE
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CelllPhones/Taplets/Laptops: REUSE not RECYCLE!

¢ contain rare ore called coltan (columbite-tantalite)
B« as of 2013 68% from Africa
| ¢ increased mining in D.R.C. destroys gorilla habitats
™« wildlife reserves suffer from (illegal) mining
* contain hazardous chemicals,
e.g. arsenic, antimony, cadmium, cobalt, copper,
lead, zinc

average cell phone used
11-18 months

Eco-Cell recycles/reuses cell phones

12



Fraction of
recycled
- metals:
- AU (45%)
- Pt (45%)
- Al (45%)
™ Recycled metals = - Eb ((76%?;))
-Cu ()

0 L ! L . L - Fe (56%)
1960 1965 1970 1975 1980 1985

B (o3 (o]
o (o] (=]

Million metric tons

ol
o

- primary mefals have noft difficult to come by but

- recycled material increased  § l more recent numbers
o |
decreasedl!! see next slide!

->WE MUST RECYCLE MORE! ~ e-waste VERY

: problematic!!
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Mfe"r‘qlw!?ecyc_;li_p —.S. |

4,500 — 3 .
U. S. flow of raw materials by weight 1900-2014.
wwl  The use of raw materials in the U. S. increased 5
dramatically during the last 100 years (modified g
as{  from Wagner, 2002).
£ 3,000
%
% 2,500
§ 200,
-
200 | crushed stone,
é 'sand, and gravel
2 1500
8
= 1,000 )
/Industrial minerals
Recycled metals
500 ./ Primary mefals
["-Nonrenewable
organics
0 : : : ; - : : ; : : | foncurel ond
F & P E LSS P S

= — recyclingis NOT increasing!
%= infact, has decreased 112211

SIO15 2024: Topic 26 - Anthropogenic Changes: Resources &2
39
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I\/\Qdem Metal'Recycling Rates - 2071

& End of life recycling rates A

Cd: Cadmium < 25%
Hg: Mercury < 10%!

i

y
%(h P~ U Np

SIO15 2024: Topic 26 - Anthropogenic Changes: Resources &2 3 : Source: UNEP

Tne'White'House, China'and San'Diego Recycling

Chinese tariffs on U.S. recyclables go into effect

ared Paben and Colin Staub

This story has been corrected.

The U.S. and China have fired their latest salvo in their
ongoing trade war, and this time tariffs have been applied to
a number of additional U.S. recyclables.

On Aug. 23, each country began imposing new rounds of
penalties on $16 billion worth of each other’s goods. Among
the hundreds of categories of products, this latest round
included China’s 25 percent tariff on OCC, recovered paper,
scrap plastics and various recovered metals. Chinese
authorities released the list earlier this month.

10/25/18 £

oeslrEeycling Wage dispute may force closure of
becomes less

IRASAORIBTINE - San Diego's Miramar recycling
center

SIO15 2024: Topic 26 - Anthropogenic Changes: Resources &2
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Pre-Sorting to'Reduce Recycling Costs
T eg—
> sorting recyclable material ash can at German frain station
(Iobovr/mochine costs)

T T T
e |

> trash separation at the
frash can
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Trash'Separatfion at the Trash €an

Poland 4[ ;, : elelilelale!

source: wikipedia

SIO15 2024: Topic 26 - Anthropogenic Changes: Resources 2%
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enetfits (2015)
Material Energy saving Air Pollution savings
Aluminum 95% 95%
Cardboard  24%
Glass 5-30% 20%
Paper 40% 73%
Plastics 70%
NEE] 60%

/1 =
source: wikipedia I I i!lL D=
s B t

"I y
USGS 2003: Al recovered from scrap has decreased from 2000
S

paper recycling no
longer lucrative
—
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GIoss/Ffoper Recycliﬁrlg —U.S. Vs Wovrzld

e

{us. recycles less than other countries!!

% of apparent
consumption
% United States 9 Japan % Finland %07 Germany
80 80 &0 804
0 70 0 704
60 80 &0 601
50 50 S0 504
0 40 40 04
30 / 30 Ed £ R
20 / 20 20 204
10 10 10 10
0L - - v v 0 0 ol - - - v
1980 1985 1990 1995 2000 1980 1985 1990 1966 2000 1980 1985 1960 1995 2000 1960 1985 1990 1995 2000
Seurce: OECD, 2002.
% Ireland L) Italy L Portugal Recycling Rat‘?s
% o ®© for selected OECD countries
70 n n e Paper
60 @ & m— Glass
50 @0 0
40 40 40
30 0 0
20 20 0
10 10 10
0 0 + v - 0L -
1960 1985 1990 1995 2000 1980 1965 1900 1995 2000 1980 1965 1960 1995 2000
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~Local Recycling

meanwhile local neighborhood recycling centers close
; ) =3 E t i f 1
> CRV Cadalifornia Redemption Value

some recycling has
= Ugly side-effects:
e.g. commercial out-of-state
" recyclers exploit high CA
CRV

folks working here are paid s
below-minimum wage
... but they have a job, so

. Switzerland has NO CRV on
support/respect their work!

glass/plastic!

= | They STILL bring bottles back!
SIO15 2024: Topic 26 - Anthropogenic Changes: Resources 22

Plastics - ane Hﬂe?rolded

$

Plastic is Made from Pefroleum

— e

» 84% of petroleum is used to make fuel
%@ > petroleum is a non-renewable resource
N\ > plastics are not biodegradable

U c*/ﬂ

12/4/24
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Plastic Recycling
: e =—_—
> plastics are hard to recycle CLOTHING - all plastic
» only small fraction (3.5%) is recycled Nylon Polyester
»complex composition/coding confusing Acrylic microfiber
»ends up in ocean and in food chain

] + more available than cotton
+ softer
+ doesn’t cling when sweating

* more flammable than cotton
* added fire retardant toxic?e

B
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Consumerlsm Slde Effec’rs

: a plastic boHIe takes 450 years To degrode
Basler Zeitung

11/25/22

Ein Haufen Miill, ein Haufen Probleme: Unser Lifestyle entwertet und entwiirdigt die produzierten Giter.
Foto: Ron Levine/Getty Images

"A pile of garbage, a pile of problems:
our life style devalues and degrades produced goods”

SIO15 2024: Topic 26 - Anthropogenic Changes: Resources &2
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WL v
a plastic bottle takes 450 years
to degrade

5

Litter from the Tijuana River

..in S$.D. Smugglers Gulch
(SD Union Tribune, Dec 2, 08)
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Local'Recycling - UCSD

meanwhile local neighborhood recycling centers close
3 ] e i 8
E & g ;5 | o ~

we have 40,000 students
< get informed/active/involved

<-demand better recycling/dedicated center for CRV items
<-UCSD Green New Deal/Sustainability Programs
< g g N, &
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