
School Recycling Club SHIP 
(Supporting Home Instruction Program) 

 

Lesson Plan 3 
Grade Level:  9-12  

Lesson:   I.B.1—How Does Waste Affect Our Natural Resources? 

    Nonrenewable Resources   

Source:   3Rs of the Common Core 

  

Activity/Craft:  Soda Cap Containers  

 

Data Link:  The Latest Container Recycling Rates (https://resource-
    recycling.com/recycling/2020/02/14/data-corner-the- 
    latest-container-and-packaging-recycling-rates/?  
    utm_medium=email&utm_source=internal&utm_ 

    campaign= March+17+RR) 

 

Video Link:  Nonrenewable and Renewable Resources (https:// 
    www.youtube.com/watch?v=PLBK1ux5b7U) 

https://resource-recycling.com/recycling/2020/02/14/data-corner-the-latest-container-and-packaging-recycling-rates/?utm_medium=email&utm_source=internal&utm_campaign=March+17+RR
https://resource-recycling.com/recycling/2020/02/14/data-corner-the-latest-container-and-packaging-recycling-rates/?utm_medium=email&utm_source=internal&utm_campaign=March+17+RR
https://resource-recycling.com/recycling/2020/02/14/data-corner-the-latest-container-and-packaging-recycling-rates/?utm_medium=email&utm_source=internal&utm_campaign=March+17+RR
https://resource-recycling.com/recycling/2020/02/14/data-corner-the-latest-container-and-packaging-recycling-rates/?utm_medium=email&utm_source=internal&utm_campaign=March+17+RR
https://resource-recycling.com/recycling/2020/02/14/data-corner-the-latest-container-and-packaging-recycling-rates/?utm_medium=email&utm_source=internal&utm_campaign=March+17+RR
https://www.youtube.com/watch?v=PLBK1ux5b7U
https://www.youtube.com/watch?v=PLBK1ux5b7U


© 2016 Northeast Resource Recovery Association186    3R’s of the Common Core:  9-12

Le
ss

on
 M

at
rix

 G
ra

de
s 

9-
12

3R
’s 

of
 th

e 
C

om
m

on
 C

or
e 

 
 

Le
ss

on
Le

ad
in

g 
Q

ue
sti

on
O

bj
ec

tiv
e

Co
m

m
on

 C
or

e 
Al

ig
nm

en
ts

Sk
ill

s

9-
12

So
ur

ce
s o

f W
as

te
I.A

.1

Ho
w

 d
o 

w
e 

de
te

rm
in

e 
th

e 
am

ou
nt

 
of

 w
as

te
 w

e 
pr

od
uc

e?
Re

se
ar

ch
 th

e 
so

ur
ce

s o
f w

as
te

 in
 so

ci
et

y
Tr

ac
e 

th
e 

pr
od

uc
tio

n 
of

 w
as

te
 in

 in
du

str
y

G
ra

de
 9

-1
0

CC
.R

I.9
-1

0.
7

CC
.W

.9
-1

0.
7

CC
.H

SS
.ID

.1

G
ra

de
 1

1-
12

CC
.R

I.1
1-

12
.7

CC
.W

.1
1-

12
.7

CC
.H

SS
.ID

.1

An
al

yz
in

g 
Co

lle
cti

ng
 a

nd
 in

te
rp

re
tin

g 
da

ta
De

sig
ni

ng
Re

se
ar

ch
in

g

9-
12

Pa
ck

ag
in

g 
Pr

ef
er

en
ce

s
I.A

.2

Ho
w

 h
av

e 
be

ve
ra

ge
 c

on
ta

in
er

s 
ch

an
ge

d 
ov

er
 th

e 
ye

ar
s?

Ev
al

ua
te

 th
e 

en
vi

ro
nm

en
ta

l i
m

pa
ct 

of
 d

iff
er

en
t 

pa
ck

ag
in

g 
ty

pe
s

G
ra

de
 9

-1
0

CC
.W

.9
-1

0.
4

CC
.W

HS
T.9

-1
0.

7
CC

.H
SS

.ID
.1

G
ra

de
 1

1-
12

CC
.W

.1
1-

12
.4

CC
.W

HS
T.1

1-
12

.7
CC

.H
SS

.ID
.1

Ev
al

ua
tin

g 
G

at
he

rin
g 

in
fo

rm
at

io
n

G
ra

ph
in

g 
da

ta
Re

se
ar

ch
in

g

9-
12

N
on

re
ne

w
ab

le
 

Re
so

ur
ce

s
I.B

.1

Ho
w

 lo
ng

 w
ill 

ou
r n

at
ur

al
 

re
so

ur
ce

s l
as

t?
Co

m
pa

re
 e

sti
m

at
ed

 li
fe

 e
xp

ec
ta

nc
ie

s o
f s

om
e 

no
nr

en
ew

ab
le

 n
at

ur
al

 re
so

ur
ce

s
Un

de
rs

ta
nd

 th
e 

ro
le

 re
cy

cli
ng

 a
nd

 c
ar

ef
ul

 u
se

 p
la

y 
in

 m
ee

tin
g 

th
e 

de
m

an
d 

fo
r e

xt
en

di
ng

 a
va

ila
bi

lit
y 

of
 

th
es

e 
re

so
ur

ce
s

G
ra

de
 9

-1
0

CC
.L.

9-
10

.6
CC

.R
ST

.9
-1

0.
7

CC
.S

L.9
-1

0.
2

CC
.W

.9
-1

0.
4

G
ra

de
 1

1-
12

CC
.L.

11
-1

2.
6

CC
.R

ST
.1

1-
12

.8
CC

.S
L.1

1-
12

.2
CC

.W
.1

1-
12

.4

Ap
pl

yi
ng

 id
ea

s t
o 

so
lve

 p
ro

bl
em

s
Ex

pl
ai

ni
ng

In
te

rp
re

tin
g 

da
ta

Pr
ed

ic
tin

g 
ou

tco
m

es

9-
12

Sh
op

pe
r S

ur
ve

y 
I.C

.1

W
ha

t t
hi

ng
s i

nfl
ue

nc
e 

ou
r 

pu
rc

ha
sin

g 
ch

oi
ce

s?
 

W
hy

 is
 th

er
e 

so
 m

uc
h 

w
as

te
?

As
se

ss
 ty

pi
ca

l p
ur

ch
as

in
g 

cr
ite

ria
De

te
rm

in
e 

th
e 

in
flu

en
ce

 o
f p

ac
ka

gi
ng

 o
n 

co
ns

um
er

 
ch

oi
ce

s
De

te
rm

in
e 

if 
co

ns
um

er
s c

on
sid

er
 w

as
te

 d
isp

os
al

 a
nd

 
re

cy
cli

ng
 w

he
n 

m
ak

in
g 

pu
rc

ha
se

s

G
ra

de
 9

-1
0

CC
. S

L.9
-1

0.
3

CC
.W

.9
-1

0.
4

CC
.H

SS
.IC

.3

G
ra

de
 1

1-
12

CC
. S

L.1
1-

12
.3

CC
.W

.1
1-

12
.1

CC
.W

.1
1-

12
.4

CC
.H

SS
.IC

.3

An
al

yz
in

g 
G

at
he

rin
g 

in
fo

rm
at

io
n

Hy
po

th
es

iz
in

g
In

te
rv

ie
w

in
g

9-
12

G
ar

ba
ge

I.C
.2

N
am

e 
so

m
et

hi
ng

 th
at

 N
ew

 Y
or

k 
Ci

ty
 p

ro
du

ce
s m

or
e 

of
 th

an
 a

ny
 

ot
he

r c
ity

 in
 th

e 
w

or
ld

.

Re
ad

 K
at

ie
 K

el
ly

’s 
es

sa
y 

“G
ar

ba
ge

” 
to

 e
xa

m
in

e 
au

th
or

’s 
us

e 
of

 a
na

ly
sis

 a
nd

 p
er

su
as

io
n

Ex
am

in
e 

co
nt

in
ui

ng
 p

ro
bl

em
s o

f t
ra

sh
 v

ol
um

e 
an

d 
di

sp
os

al

G
ra

de
 9

-1
0

CC
.R

I.9
-1

0.
3

CC
.S

L.9
-1

0.
3

CC
.W

.9
-1

0.
4

CC
.W

.9
-1

0.
2

CC
.H

SS
.ID

.1

G
ra

de
 1

1-
12

CC
.R

I.1
1-

12
.6

CC
.S

L.1
1-

12
.1

c
CC

.W
.1

1-
12

.4
CC

.W
.1

1-
12

.7
CC

.H
SS

.ID
.1

An
al

yz
in

g
Ev

al
ua

tin
g 

In
te

rp
re

tin
g 

in
fo

rm
at

io
n

Re
se

ar
ch

in
g

9-
12

Th
e 

Du
m

p 
G

ro
un

d
I.C

.3

W
ha

t d
o 

pe
op

le
 m

ea
n 

w
he

n 
th

ey
 

us
e 

th
e 

ex
pr

es
sio

n,
 “

O
ne

 m
an

’s 
tra

sh
, a

no
th

er
 m

an
’s 

tre
as

ur
e”

?

In
te

rp
re

t t
he

 th
em

es
 o

f “
Th

e 
Du

m
p 

G
ro

un
d”

 a
nd

 
“G

ar
ba

ge
” 

De
riv

e 
hi

sto
ry

 a
nd

 c
ul

tu
re

 o
f a

 p
eo

pl
e 

fro
m

 th
e 

es
sa

ys

G
ra

de
 9

-1
0

CC
.R

I.9
-1

0.
6

CC
.R

I.9
-1

0.
10

CC
.S

L.9
-1

0.
1c

CC
.W

.9
-1

0.
4

G
ra

de
 1

1-
12

CC
.R

I.1
1-

12
.6

CC
.R

I.1
1-

12
.1

0
CC

.S
L.1

1-
12

.1
c

CC
.W

.1
1-

12
.4

An
al

yz
in

g
Co

m
pa

rin
g

Ev
al

ua
tin

g 
In

te
rp

re
tin

g

9-
12

G
N

P(
P)

:G
re

at
 N

ew
 

Pu
rc

ha
sin

g 
Po

w
er

I.C
.4

Do
es

 a
 h

ig
he

r i
nc

om
e 

co
st 

m
or

e?
De

te
ct 

ge
ne

ra
l r

el
at

io
ns

hi
ps

 b
et

w
ee

n 
G

N
P/

ca
pi

ta
 

an
d 

en
er

gy
 c

on
su

m
pt

io
n 

pe
r c

ap
ita

Ex
am

in
e 

th
e 

sp
ec

ifi
c 

fa
cto

rs
 e

nc
ou

ra
gi

ng
 h

ig
h 

en
er

gy
 u

se
Un

de
rs

ta
nd

 re
la

tio
ns

hi
p 

be
tw

ee
n 

re
cy

cli
ng

 a
nd

 
co

ns
er

vi
ng

 e
ne

rg
y

G
ra

de
 9

-1
0

CC
.L.

9-
10

.6
CC

.W
.9

-1
0.

4
CC

.H
SS

.ID
.6

G
ra

de
 1

1-
12

CC
.L.

11
-1

2.
6

CC
.W

.1
1-

12
.4

CC
.H

SS
.ID

.6

Ev
al

ua
tin

g 
G

ra
ph

in
g 

da
ta

In
te

rp
re

tin
g 

da
ta

Re
co

gn
iz

in
g 

pa
tte

rn
s



3R’s of the Common Core:  9-12   187© 2016 Northeast Resource Recovery Association

Le
ss

on
Le

ad
in

g 
Q

ue
sti

on
O

bj
ec

tiv
e

Co
m

m
on

 C
or

e 
Al

ig
nm

en
ts

Sk
ill

s

9-
12

N
ew

 La
nd

fil
ls

II.
A.

1

If 
w

e 
ne

ed
 a

 n
ew

 la
nd

fil
l, 

ho
w

 
w

ill 
w

e 
go

 a
bo

ut
 si

tin
g 

an
d 

de
sig

ni
ng

 o
ne

?

Be
co

m
e 

fa
m

ili
ar

 w
ith

 lo
ca

l g
ov

er
nm

en
t, 

la
nd

-us
e 

pl
an

ni
ng

, a
nd

 c
om

pl
ex

iti
es

 o
f s

ol
id

 w
as

te
 p

la
nn

in
g 

pr
oc

es
s

G
ra

de
 9

-1
0

CC
.R

I.9
-1

0.
7

CC
.S

L.9
-1

0.
2

CC
.W

HS
T.9

-1
0.

8
CC

.H
SG

.M
G

.3

G
ra

de
 1

1-
12

CC
.R

I.1
1-

12
.7

CC
.S

L.1
1-

12
.2

CC
.W

HS
T.1

1-
12

.8
CC

.H
SG

.M
G

.3

Co
m

pa
rin

g 
so

lu
tio

ns
De

sig
ni

ng
G

at
he

rin
g 

in
fo

rm
at

io
n 

an
d 

da
ta

Pr
ob

le
m

 so
lvi

ng

9-
12

M
et

ha
ne

II.
A.

2

Ca
n 

w
e 

re
co

ve
r e

ne
rg

y 
fro

m
 so

lid
 

w
as

te
?

Un
de

rs
ta

nd
 th

e 
en

er
gy

-p
ro

du
ci

ng
 p

ot
en

tia
l o

f s
om

e 
so

lid
 w

as
te

s
Un

de
rs

ta
nd

 so
m

e 
sy

ste
m

s o
f g

en
er

at
in

g 
m

et
ha

ne
 

fro
m

 w
as

te

G
ra

de
 9

-1
0

CC
.R

ST
.9

-1
0.

3
CC

.S
L.9

-1
0.

1
CC

.W
HS

T.9
-1

0.
7

G
ra

de
 1

1-
12

CC
.R

ST
.1

1-
12

.3
CC

.S
L.1

1-
12

.1
CC

.W
HS

T.1
1-

12
.8

Ca
rry

in
g 

ou
t i

nv
es

tig
at

io
n

In
te

rp
re

tin
g 

da
ta

O
bs

er
vi

ng
Re

se
ar

ch
in

g

9-
12

Sp
re

ad
in

g 
Sl

ud
ge

II.
A.

3

Is 
it 

sa
fe

 to
 p

ut
 sl

ud
ge

 o
n 

la
nd

 a
ll 

ye
ar

 ro
un

d?
De

te
rm

in
e 

th
e 

be
ne

fit
s a

nd
 d

ra
w

ba
ck

s o
f l

an
d 

ap
pl

ic
at

io
n 

of
 se

w
ag

e 
slu

dg
e

G
ra

de
 9

-1
0

CC
.S

L.9
-1

0.
1c

CC
.S

L.9
-1

0.
4

CC
.W

.9
-1

0.
6

CC
.W

.9
-1

0.
7

G
ra

de
 1

1-
12

CC
.S

L.1
1-

12
.1

c
CC

.S
L.1

1-
12

.4
CC

.W
.1

1-
12

.6
CC

.W
.1

1-
12

.7

Ev
al

ua
tin

g 
Fo

rm
ul

at
in

g 
qu

es
tio

ns
G

at
he

rin
g 

in
fo

rm
at

io
n

Hy
po

th
es

iz
in

g
In

te
rv

ie
w

in
g

9-
12

To
xi

c 
W

as
te

 in
 th

e 
La

b
II.

A.
4

Ar
e 

th
er

e 
al

te
rn

at
iv

es
 to

 d
isp

os
al

 
of

 to
xi

c 
w

as
te

s i
n 

th
e 

so
lid

 w
as

te
 

str
ea

m
?

Up
gr

ad
e 

th
e 

sc
ho

ol
’s 

la
b 

ca
bi

ne
t

G
ra

de
 9

-1
0

CC
.R

ST
.9

-1
0.

3
CC

.S
L.9

-1
0.

4
CC

.W
.9

-1
0.

7

G
ra

de
 1

1-
12

CC
.R

ST
.1

1-
12

.3
CC

.S
L.1

1-
12

.4
CC

.W
.1

1-
12

.7

Ca
rry

in
g 

ou
t i

nv
es

tig
at

io
n

Ev
al

ua
tin

g
Ex

pl
ai

ni
ng

Re
se

ar
ch

in
g

9-
12

Co
m

m
un

ity
 S

ol
id

 
W

as
te

II.
B.

1

Ho
w

 d
o 

w
e 

m
an

ag
e 

ou
r s

ol
id

 
w

as
te

?
Ev

al
ua

te
 b

ot
h 

th
e 

cu
rre

nt
 so

lid
 w

as
te

 d
isp

os
al

 
pr

ac
tic

es
 a

nd
 fu

tu
re

 p
la

ns
 in

 th
ei

r c
om

m
un

ity
G

ra
de

 9
-1

0
CC

.S
L.9

-1
0.

2
CC

.S
L.9

-1
0.

4
CC

.W
.9

-1
0.

4

G
ra

de
 1

1-
12

CC
.S

L.1
1-

12
.2

CC
.S

L.1
-1

2.
4

CC
.W

.1
1-

12
.4

Co
m

m
un

ic
at

in
g 

in
fo

rm
at

io
n

De
sig

ni
ng

G
at

he
rin

g 
in

fo
rm

at
io

n 
an

d 
da

ta
Sy

nt
he

siz
in

g

9-
12

Tw
en

ty
 F

oo
t S

w
at

h
III

.A
.1

Ha
ve

 p
er

so
na

l o
r g

lo
ba

l p
ro

bl
em

s 
su

ch
 a

s p
ov

er
ty

 o
r e

nv
iro

nm
en

ta
l 

po
llu

tio
n 

ev
er

 b
ec

om
e 

so
 

ov
er

w
he

lm
in

g 
th

at
 y

ou
 w

er
e 

im
m

ob
ili

ze
d 

or
 d

riv
en

 to
 so

m
e 

ac
tio

n 
th

at
 a

ctu
al

ly
 a

gg
ra

va
te

d 
th

e 
pr

ob
le

m
?

Di
sc

er
n 

th
e 

au
th

or
’s 

pu
rp

os
e 

in
 w

rit
in

g 
th

e 
es

sa
y

De
ve

lo
p 

a 
pl

an
 fo

r d
ec

re
as

in
g 

po
llu

tio
n 

in
 

en
vi

ro
nm

en
t b

y 
se

tti
ng

 re
al

ist
ic

 p
er

so
na

l g
oa

ls

G
ra

de
 9

-1
0

CC
.R

I.9
-1

0.
3

CC
.S

L.9
-1

0.
1c

CC
.W

.9
-1

0.
4

G
ra

de
 1

1-
12

CC
.R

I.1
1-

12
.6

CC
.S

L.1
1-

12
.1

d
CC

.W
.1

1-
12

.4

An
al

yz
in

g
Ap

pl
yi

ng
 id

ea
s t

o 
so

lve
 p

ro
bl

em
s

En
ga

gi
ng

 in
 c

ol
la

bo
ra

tiv
e 

co
nv

er
sa

tio
n

Ev
al

ua
tin

g

Le
ss

on
 M

a
tr

ix
 G

ra
d

e 
9-

12
3R

’s
 o

f t
he

 C
om

m
on

 C
or

e



© 2016 Northeast Resource Recovery Association188    3R’s of the Common Core:  9-12

9-
12

Re
cy

cli
ng

 P
ap

er
 

Po
llu

tio
n

III
.B

.1

Do
es

 re
cy

cli
ng

 so
lve

 a
ll 

ou
r s

ol
id

 
w

as
te

 p
ro

bl
em

s?
In

ve
sti

ga
te

 m
et

ho
ds

 o
f r

ec
yc

lin
g 

pa
pe

r a
nd

 th
e 

te
ch

ni
ca

l p
ro

bl
em

s e
nc

ou
nt

er
ed

 in
 th

e 
re

cy
cli

ng
 

in
du

str
y

G
ra

de
 9

-1
0

CC
.R

ST
.9

-1
0.

3
CC

.S
L.9

-1
0.

1c
CC

.W
.9

-1
0.

7
CC

.H
SS

.ID
.1

G
ra

de
 1

1-
12

CC
.R

ST
.1

1-
12

.3
CC

.S
L.1

1-
12

.1
d

CC
.W

.1
1-

12
.7

CC
.H

SS
.ID

.1

Ca
rry

in
g 

ou
t i

nv
es

tig
at

io
n

Co
m

m
un

ic
at

in
g 

so
lu

tio
ns

In
te

rp
re

tin
g

Re
se

ar
ch

in
g

9-
12

Co
lle

cti
ng

 a
nd

 
So

rti
ng

III
.B

.2

W
ha

t k
in

d 
of

 re
cy

cli
ng

 p
ro

gr
am

 
w

ou
ld

 b
e 

be
st 

fo
r o

ur
 to

w
n 

or
 o

ur
 

sc
ho

ol
?

Un
de

rs
ta

nd
 so

m
e 

of
 th

e 
de

sig
n 

co
ns

id
er

at
io

ns
 o

f 
es

ta
bl

ish
in

g 
a 

re
cy

cli
ng

 fa
ci

lit
y

Us
e 

th
e 

in
fo

rm
at

io
n 

to
 d

es
ig

n 
a 

hy
po

th
et

ic
al

 
re

cy
cli

ng
 c

en
te

r f
or

 th
ei

r t
ow

n 
or

 sc
ho

ol

G
ra

de
 9

-1
0

CC
.R

I.9
-1

0.
7

CC
.S

L.9
-1

0.
2

CC
.W

.9
-1

0.
4

CC
.H

SG
.M

G
.3

G
ra

de
 1

1-
12

CC
.R

I.1
1-

12
.7

CC
.S

L.1
1-

12
.2

CC
.W

.1
1-

12
.7

CC
.H

SG
.M

G
.3

Ap
pl

yi
ng

 m
at

he
m

at
ic

al
 c

on
ce

pt
s

De
sig

ni
ng

G
at

he
rin

g 
in

fo
rm

at
io

n
Pr

ob
le

m
 so

lvi
ng

9-
12

Sp
ea

ki
ng

 fo
r 

Re
cy

cli
ng

III
.B

.3

W
ha

t d
o 

w
e 

ne
ed

 to
 k

no
w

 a
bo

ut
 

re
cy

cli
ng

?
Be

co
m

e 
m

or
e 

fa
m

ili
ar

 w
ith

 re
cy

cli
ng

 a
nd

 so
lid

 w
as

te
 

m
an

ag
em

en
t i

ss
ue

s
De

ve
lo

p 
th

ei
r p

ub
lic

 p
re

se
nt

at
io

n 
sk

ills

G
ra

de
 9

-1
0

CC
.R

I.9
-1

0.
8

CC
.S

L.9
-1

0.
4

CC
.W

.9
-1

0.
2

G
ra

de
 1

1-
12

CC
.R

I.1
1-

12
.8

CC
.S

L.1
1-

12
.4

CC
.W

.1
1-

12
.1

Co
m

m
un

ic
at

in
g 

in
fo

rm
at

io
n

Re
se

ar
ch

in
g

Sh
ar

in
g 

re
se

ar
ch

 a
nd

 w
rit

in
g

Sy
nt

he
siz

in
g

9-
12

Th
e 

Ca
rt 

Be
fo

re
 th

e 
Ho

rs
e?

III
.B

.4

W
hy

 is
n’

t e
ve

ry
bo

dy
 re

cy
cli

ng
?

Co
ns

id
er

 w
ay

s t
o 

re
du

ce
 w

as
te

 in
 th

e 
Un

ite
d 

St
at

es
G

ra
de

 9
-1

0
CC

.R
I.9

-1
0.

7
CC

.S
L.9

-1
0.

1
CC

.W
.9

-1
0.

4

G
ra

de
 1

1-
12

CC
.R

I.1
1-

12
.7

CC
.S

L.1
1-

12
.1

CC
.W

.1
1-

12
.1

An
al

yz
in

g
En

ga
gi

ng
 in

 c
ol

la
bo

ra
tiv

e 
co

nv
er

sa
tio

ns
G

at
he

rin
g 

in
fo

rm
at

io
n

Us
in

g 
ev

id
en

ce

9-
12

M
icr

oo
rg

an
ism

s
III

.C
.1

Ca
n 

yo
u 

id
en

tif
y 

m
ic

ro
or

ga
ni

sm
s 

re
sp

on
sib

le
 fo

r t
he

 c
om

po
sti

ng
 

pr
oc

es
s?

●	
Re

la
te

 th
e 

im
po

rta
nc

e 
of

 h
ea

lth
y 

m
ic

ro
or

ga
ni

sm
 

ac
tiv

ity
 to

 c
om

po
sti

ng
G

ra
de

 9
-1

0
CC

.R
ST

.9
-1

0.
3

CC
.S

L.9
-1

0.
1

CC
.W

HS
T.9

-1
0.

4

G
ra

de
 1

1-
12

CC
.R

ST
.1

1-
12

.3
CC

.S
L.1

1-
12

.1
CC

.W
HS

T.1
1-

12
.4

●	
Ca

rry
in

g 
ou

t i
nv

es
tig

at
io

ns
●	

Co
lle

cti
ng

 a
nd

 in
te

rp
re

tin
g 

da
ta

●	
O

bs
er

vi
ng

●	
Pr

ed
ic

tin
g

9-
12

Ef
fe

cti
ve

 F
er

til
iz

er
s

III
.C

.2

W
ha

t a
re

 fe
rti

liz
er

s m
ad

e 
of

?
Ra

te
 th

e 
ef

fe
cti

ve
ne

ss
 o

f v
ar

io
us

 o
rg

an
ic

 a
nd

 
in

or
ga

ni
c 

fe
rti

liz
er

s
G

ra
de

 9
-1

0
CC

.L.
9-

10
.6

CC
.S

L.9
-1

0.
1

CC
.W

HS
T.9

-1
0.

4

G
ra

de
 1

1-
12

CC
.L.

11
-1

2.
6

CC
.S

L.1
1-

12
.1

CC
.W

HS
T.1

1-
12

.4

Ca
rry

in
g 

ou
t i

nv
es

tig
at

io
n

Hy
po

th
es

iz
in

g
In

te
rp

re
tin

g 
da

ta
O

bs
er

vi
ng

Le
ss

on
Le

ad
in

g 
Q

ue
sti

on
O

bj
ec

tiv
e

Co
m

m
on

 C
or

e 
Al

ig
nm

en
ts

Sk
ill

s



© 2016 Northeast Resource Recovery Association 3R’s of the Common Core:  9-12  197

Nonrenewable Resources    9-12, I.B.1

Background
Despite occasional drops in the market, the global demand for and 
consumption of most major nonfuel mineral commodities continues to 
rise. There is a limit to how long an increasing population can continue 
to make increasing demands on our finite resources. Concentrated, 
easily mined reserves of nonrenewable resources are being depleted. 
The availability of these resources can be extended by careful use and 
recycling.

Leading Question
How long will our natural resources last?

Procedure
1. Distribute copies of the chart Selected Nonrenewable Natural 

Resources: Their Life Expectancies and Prime Consumers. Have stu-
dents complete the worksheet and/or discuss the questions in class.

2. Discuss Alternate Depletion Patterns For a Nonrenewable  
Resource. 
•	 How	can	we	determine	how	long	a	given	resource	might	last?	
•	 Any	projections	are	based	on	two	major	set	of	assumptions:	

We must estimate the potentially available supply at existing 
(or future) acceptable prices and with existing (or improved) 
technology and we must estimate the annual rate at which the 
resource may be used.

Evaluation
What could be some effects of population growth, natural 
disasters, disease, and advanced technology systems on 
resource availability? What are some advantages and 
disadvantages of using renewable resources in place of 
nonrenewable resources?

How Does Waste  
Affect Our Natural 

Resources?

Concept
Natural resources are limited.

Objective
Students will compare estimated life 
expectancies of some nonrenewable 
natural resources and will under stand 
the role recycling and careful use play 
in meeting the demand for the extending 
availability of these resources.

Method
Students will complete worksheets and 
discuss.

Material
Attached charts and worksheets.

Subjects
Environmental Science, Social Studies, 
Language Arts

Skills
Applying ideas to solve problems, 
explaining, interpreting data, predicting 
outcomes

Time
One class period

Vocabulary
Nonrenewable resources, static use, life 
expectancy, reserve base

Resources
Donella and Dennis Meadows, Limits to 
Growth; Cynthia Pollack, “Mining Urban 
Wastes: The Potential For Recycling,” 
Worldwatch Paper 76

3R’s of the Common Core
Parallel Activities
K-3, Machine
4-6, What Kind of Waste Am I?
7-8, School Trash Analysis
Information
The Solid Waste Stream
Resources
General
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Common Core Alignments

GRADE 9-10

CC.L.9-10.6
Language:
Vocabulary Acquisition & Usage
CC.RST.9-10.7
Reading in Science & Technical Subjects:
Integration of Knowledge & Ideas
CC.SL.9-10.2
Speaking & Listening:
Comprehension & Collaboration
CC.W.9-10.4
Writing:
Production & Distribution of Writing

GRADE 11-12

CC.L.11-12.6
Language:
Vocabulary Acquisition & Usage
CC.RST.11-12.8
Reading in Science & Technical Subjects:
Integration of Knowledge & Ideas
CC.SL.11-12.2
Speaking & Listening:
Comprehension & Collaboration
CC.W.11-12.4
Writing:
Production & Distribution of Writing
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Nonrenewable Resources 9-12, I.B.1                                                                         

Resource *Reserve Base
Countries 

with highest 
reserve base

Countries 
with largest 
production

Largest 
consumer

**Life 
expectancy 
at current 

rate

Life 
expectancy 

at US 
consumption 

rate

recycling 
rate

Bauxite 32,000,000

Guinea, 
Australia, 
Jamaica, 

Brazil

Australia, 
China, 
Brazil

China 1027 510 49%

Copper 940,000
Chile, 

United States, 
China

Chile, Peru, 
United States China 61 38 31%

Gold 90,000
South Africa, 

Australia, 
Peru, China

Australia, 
South Africa 

China
India, China 45 36 43%

Iron Ore 340,000 Ukraine, 
Russia, China

China, 
Brazil, 

Australia
China N/A N/A N/A

Lead 170,000
Australia, 

China, United 
States

China, 
Australia, 

United States
China 42 8 72%

Silver 570,000
Poland, 
China,  

United States

Mexico, 
Peru, China

United States, 
India, China, 

Russia
29 9 16%

Tin 11,000,000 China, Brazil, 
Malaysia

China, 
Malaysia, 
Indonesia

China 40 17 26%

Chromium N/A - exceeds 
12 billion tons

Kazakhstan, 
South Africa

South Africa, 
Kazakhstan, 

India
China 143 40 25%

Platinum 80,000,000
South Africa, 

Russia,  
United States

South Africa, 
Russia, 
Canada

EU 360 42 0%

Sources: “Minerals Resources Program,” US Geological Survey, accessed June 13, 2016,  http://minerals.usgs.gov/.  
“Peak Energy & Resources, Climate Change and the Preservation of Knowledge,” Energy Skeptic, accessed June 13, 2016, 
http://energyskeptic.com/2013/how-long-will-minerals-last/
*All weight is in dry metric tons   
**Life Expectancy is very subjective and cannot be accurately determined due to constant fluctuations in the markets, changing 
technologies and political climates.

Selected Nonrenewable Natural Resources: Life Expectancies & Prime Consumers (2007)
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A. Mine, use and throw away

B. Recycle, improve mining technology to damage the environment less and use less concentrated mineral 
deposits

C. Recycle

Alternate Depletion Patterns for  
a Nonrenewable Resource

Nonrenewable Resources 9-12, I.B.1                                                                         

A

B

C

PRESENT TIME

PRESENT TIME

SOURCE: Modified after Hubbert and Cloud.

“There is no danger whatever of humanity ‘running out’ of non-fuel mineral  
resources and I have not said there is. Humanity is not destroying them.  

What will run out, however, is the capacity of the environment to  
absorb the punishment associated with mining ever-lower grades of ore  

or reconcentrating what is already dispersed. Secondarily, the ability to do  
the job at an attractive cost will also ‘run out.’” 

– Paul Erlich
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Nonrenewable Resources  9-12, I.B.1                                                                         

Name: ______________________________________________________ Date: _________________________  

Examine the chart Selected Nonrenewable Natural Resources: Their Life Expectancy and Prime 
Consumers.  Then answer the following questions.

1. Which Life Expectancy in Years, current global rate or US rate, do you think is more accurate in estimating 
the length of time our nonrenewable natural resources will last?

2. What are some factors leading to the accelerated use of resources?

3. Examine the column under the heading Life Expectancy in Years. Which nonrenewable natural resource will 
be used up first?

4. Which countries have the highest reserves of the resource from question 3? Locate these countries on a 
world map.

5. Why does the United States need to be concerned with the depletion of this resource?

6. Which nonrenewable resource will last the longest according to the table?

7. Which countries have the highest reserves of this resource?

8. Which countries will the United States need to cooperate with in order to get the amount of this resource it 
needs?

9. List the resources that will probably be used up within the next 40 years given global usage rates.

10. What role do recycling and careful use play in extending the availability of these resources?



We found this on Pinterest, at Lifehacker.com 

  

Make a Storage Capsule 
Out of Two Plastic Soda 

Bottles 

   

By David Galloway 
Filed to: Outdoors10/08/11 2:00pm 

 

Backpackers often buy small lightweight containers to avoid lugging around full-size bottles of 
soap, condiments, sunblock, and many other substances. Save some money by making airtight, 
waterproof, and lightweight containers from the tops of two soda bottles. You’ll probably find a 
use for these even if you aren’t a backpacker. 

 
Backpacking blogger JJ Mathes details the construction of these containers at the link below (no 
longer available). All you basically need to do is cut two plastic soda bottles just past the point 
where the screw-cap threads end and glue them together. If you want a two compartment 
capsule, measure and cutout a circular piece of plastic from the bottle’s sidewall. 

 
I especially like the idea of using the two-compartment capsule for salt and pepper or two 
different daily medications. These would also be great to bring cooking oil, garlic cloves, and 
other cooking odds and ends when camping; perhaps even a couple of shots of your cordial of 
choice for a mountaintop toast. 

 
CLUB note:  While the original link was missing, we found this YouTube video that gives you all 
the instructions. (https://www.youtube.com/watch?v=sJC4ngQvQNY) 

 

http://lifehacker.com/5847956/make-a-storage-capsule-out-of-two-plastic-soda-bottles
https://www.youtube.com/watch?v=sJC4ngQvQNY
https://www.youtube.com/watch?v=sJC4ngQvQNY
https://www.schoolrecycling.net/wp-content/uploads/2015/12/Bottle-cap-container.jpg

