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 C
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ra
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 m
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 m
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 R
ecycling and C

om
posting

In 2
0

0
9

, Am
ericans recycled 61.3

 m
illion tons 

(3
5

.7
%

) of the m
aterials in products that w

e used.  
Additionally, 2

0
.8

 m
illion tons of organic w

astes 
(e.g., yard trim

m
ings, food w

aste) w
ere com

posted 
at about 2

,9
0

0
 com

m
unity com

posting program
s.

EPA defi nes recycling as a series of activities, 
including: collecting post-consum

er m
aterials; 

sorting and processing these m
aterials into raw

 
m

aterials; and m
anufacturing raw

 m
aterials into 

new
 products.  In 2

0
0

9
, collection of residential 

recyclables occurred through four prim
ary m

ethods, 
including curbside collection (i.e., m

ore than 9
,0

0
0

 
program

s), drop-off centers, buy-back centers, and 
container deposit program

s.  Eleven states had 
container deposit law

s in 2
0

0
9

, including: Califor-
nia, Connecticut, D

elaw
are, H

aw
aii, Iow

a, M
aine, 

M
assachusetts, M

ichigan, N
ew

 York, O
regon, and 

Verm
ont.

 Collected recyclables w
ere typically sent to a 

m
aterials recovery facility (M

R
F) w

here they w
ere 

sorted by com
ponent and prepared into m

arketable 
com

m
odities for rem

anufacturing. In 2
0

0
9

, 57
8

 
M

R
Fs  w

ere in operation in the U
nited States w

ith 
an estim

ated throughput of 8
6

,3
5

3
 tons per day.  

D
ata on M

aterials R
ecycled (2

0
0

9
)

M
aterial

W
eight 

G
enerated 
(m

ilion 
tons)

W
eight 

R
ecovered 
(m

illion 
tons)

R
ecovery 
as %

 of 
G

eneration

Paper &
 

Paperboard
6

8
.4

3
4

2
.5

0
6

2
.1

G
lass

11.7
8

3
.0

0
2

5
.5

M
etals

2
0

.91
7.2

2
3

4
.5

Yard
Trim

m
ings

3
3

.2
0

19
.9

0
5

9
.9

Plastics
2

9
.8

3
2

.1
2

7.1

R
ubber &

 
Leather

7.4
9

1.07
14

.3

Textiles
1

2
.7

3
1.9

0
14

.9

W
ood

15
.8

4
2

.2
3

14
.1

Food Scraps
3

4
.2

9
0

.8
5

2
.5

O
ther

8
.4

6
1.2

3
14

.5

Total
24

2
.9

6
8

2
.0

2
3

3
.8

S
tate R

ecycling D
ata B

y P
ecentage

(B
iocycle 2

01
0

)

Alabam
a 

8.9 
M

ontana 
4.6 

Alaska 
4.5 

Nebraska 
12.6 

Arizona 
13.5 

Nevada 
6.3 

Arkansas 
10.3 

New Ham
pshire 

7.2 
California 

40.4 
New Jersey 

15.3 
Colorado 

7.2 
New M

exico 
11.4 

Connecticut 
17.4 

New York 
18.1 

Delaware 
16.3 

North Carolina 
6.9 

District of Colum
bia 

2.1 
North Dakota 

3.6 
Florida 

10.3 
Ohio 

15.4 
Georgia 

5.9 
Oklahom

a 
3.9 

Hawaii 
15.4 

Oregon 
30.7 

Idaho 
9.0 

Pennsylvania 
27.4 

Illinois 
6.0 

Rhode Island 
10.0 

Indiana 
5.1 

South Carolina 
20.5 

Iowa 
23.7 

South Dakota 
10.2 

Kansas 
21.0 

Tennessee 
4.6 

Kentucky 
18.7 

Texas 
9.0 

Louisiana 
0.5 

Utah 
2.0 

M
aine 

28.1 
Verm

ont 
20.6 

M
aryland 

22.3 
Virginia 

18.3 
M

assachusetts 
27.5 

W
ashington 

19.7 
M

ichigan 
6.0 

W
est Virginia 

16.0 
M

innesota 
25.1 

W
isconsin 

16.1 
M

ississippi 
4.8 

W
yom

ing 
5.2 

M
issouri 

19.6 
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 M
aterials G

enerated

In 2
0

0
9

, paper and paperboard w
ere the largest 

com
ponent of M

SW
 at 2

8
.2

 percent.  The other 
m

aterials in the w
aste stream

 w
ere: food scraps 

(14
.1

%
); yard trim

m
ings (13

.7
%

); plastics (1
2

.3
%

); 
m

etals (8
.6

%
); rubber, leather, and textiles (8

.3
%

); 
w

ood (6
.6

%
); glass (4

.8
%

); and other m
aterials 

(3
.5

%
). The follow

ing fi gure graphically depicts the 
m

aterials in the w
aste stream

. The generation of 
paper and paperboard has had the greatest decline 
since its peak generation rate in 2

0
0

0
. Food 
 Scraps 
14.1%

 

 Other 
3.5%

  Paper 
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28.2%
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4.8%
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G
reenpow

er from
 Landfi ll G

as

Landfi ll gas-to-energy (G
TE) projects have been 

around since the late 197
0

s, providing renew
able 

energy in the form
 of electricity and direct use 

of the gas as an alternative fuel.  O
n July 2

011, 
5

5
8

 operational landfi ll G
TE projects existed in 

4
6

 states according to EPA’s Landfi ll M
ethane 

O
utreach Program

 (i.e., only Alaska, H
aw

aii, 
N

evada, and W
yom

ing did not have projects).  
These landfi lls produced 1,7

27
 m

egaw
atts (M

W
) of 

electricity and 31
2

 m
illion standard cubic feet per 

day (m
m

scfd) of gas for direct use. 

LM
O

P believes an additional 510
 candidate landfi lls  

could be utilizing collected landfi ll gas. If projects 
w

ere developed at these landfi lls, an additional 
1,17

0
 M

W
 or 5

9
0

 m
m

scfd could be converted to 
alternative energy sources.

The follow
ing table provides the states w

ith 
operational landfi ll G

TE projects and the num
ber of 

candidate projects.

M
unicipal S

olid W
aste C

om
bustion

M
ost of the M

SW
 com

bustion occurring in the 
U

nited States incorporates the recovery of energy 
(e.g., electricity, therm

al).  According to the Energy 
R

ecovery Council, 8
6

 w
aste-to-energy facilities w

ere 
operating in 24

 states in 2
010

 as show
n in the 

follow
ing table. 

N
um

ber of W
aste-to-Energy

Facilities B
y S

tate

S
tate

State
State

State

AL 1
IN

 1
N

M
 9

O
R

 1

AK
 1

IA 1
N

H
 2

PA 6

CA 3
M

E 4
N

J 5
U

T 1

CT 6
M

D
 3

N
Y 10

VA 5

FL 11
M

A 7
N

C 1
W

A 1

H
I 1

M
I 3

O
K

 1
W

I 2

M
unicipal S

olid W
aste C

om
bustion

According to EPA, w
aste-to-energy facilities inciner-

ated 2
9

.0
 m

illion tons of the total M
SW

 in 2
0

0
9

 
(i.e., 11.9

%
 of the total M

SW
 generated) and their 

locations are show
n in the follow

ing table.  The 
nation’s w

aste-to-energy facilities have the capacity 
to generate an estim

ated 2
,7

9
0

 m
egaw

atts of 
electricity (Energy R

ecovery Council). 

W
aste-to-Energy P

rojects (EPA
 2

0
0

9
)

R
egion

N
um

ber 
O

perational
D

esign C
apacity 

(tons/day)

N
ortheast

4
0

4
6

,5
37

South
2

3
31,131

M
idw

est
16

10
,91

2

W
est

8
6

,141

Total
87

9
4

,7
21

C
ost of M

SW
 D

isposal

The cost of w
aste disposal at an M

SW
 facility is 

called the “tipping fee.”  M
any tipping fees exist at 

a facility, but the m
ost com

m
on is the “spot m

ar-
ket” fee (i.e., the drive-up cost to dispose of a single 
ton of M

SW
).  The fi gure below

 show
s the average 

national tip fees at landfi lls from
 19

8
5

 to 2
010

.  A 
regression analysis of the data show

s that tipping 
fees have increased on average by $

1.24
 per year.

B
etw

een 19
87

 and 19
9

5
, tipping fees increased 

steadily at $
2

.4
0

 per year.  This increase w
as prob-

ably caused by states im
plem

enting the federal 
Subtitle D

 regulations or their state equivalents.  
Tipping fees rem

ained relatively constant betw
een 

19
9

5
 and 2

0
0

4
.  From

 2
0

0
4

 to 2
010

 tipping fees 
rose at a rate sim

ilar to the 19
9

5
-2

010
 period at 

$
1.6

2
 per year.  This increase w

as probably caused 
in part by rising fuel costs.      

M
unicipal S

olid W
aste Landfi lls

Landfi lling rem
ained the m

ost com
m

on w
ay to 

dispose of M
SW

 in the U
nited States  O

f the 24
3

.0
 

m
illion tons of M

SW
 generated in 2

0
0

9
, 13

5
.9

 
m

illion tons (5
4

.3
%

) w
ere landfi lled.  Landfi lls 

received approxim
ately the sam

e am
ount of M

SW
 

since 19
8

0
 despite a steady decline in landfi ll 

num
bers.  In the 197

0
s, som

e 2
0

,0
0

0
 landfi lls 

existed and m
ost w

ere unlined “dum
ps”.  Today, as 

a result of stringent federal and state regulations, 
slightly m

ore than 1,9
0

0
 M

SW
 landfi lls are 

operating.  The follow
ing fi gure show

s the decline in 
the num

ber of M
SW

 landfi lls over tim
e.
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M
SW

 and G
reenhouse G

ases

According to the EPA, greenhouse gas (G
H

G
) 

em
issions from

 all sources of solid w
aste 

m
anagem

ent w
ere less than 2

 percent of the total 
G

H
G

 em
issions in 2

0
0

8
.  The M

SW
 m

anagem
ent 

industry has signifi cantly reduced its G
H

G
 

em
issions through im

proved landfi ll operations, 
increased recycling and com

posting, and im
proved 

w
aste collection and transportation effi ciencies. 

The m
inim

um
 annual environm

ental benefi ts from
 

these G
H

G
 reductions by the M

SW
 m

anagem
ent 

industry (i.e., landfi ll gas energy projects and w
aste-

to-energy facilities) are equivalent to the:

•
 

Annual G
H

G
 em

issions from
 41,5

27
,219

 
passenger vehicles;

•
 

Carbon sequestered annually by 4
6

,313
,0

6
6

 
acres of pine/fi r forests; or

•
 

Carbon dioxide em
issions from

 24
,4

3
2

,876
,8

2
6

 
gallons of gasoline consum

ed.

The energy benefi ts derived by landfi ll G
TE projects 

and directly com
busting M

SW
 are capable of 

pow
ering m

ore than 2
,6

6
7

,0
0

5
 hom

es plus directly 
heating another 7

3
6

,3
61

 w
ith landfi ll gas.

M
unicipal S

olid W
aste Landfi ll S

ize

Although the num
ber of M

SW
 landfi lls has declined 

w
ith tim

e, national capacity has not changed 
signifi cantly because older M

SW
 landfi lls tended 

to be sm
aller and m

ore num
erous.  These landfi lls 

probably closed to avoid the cost of new
 federal 

and state regulations.  O
lder landfi lls w

ere replaced 
by new

er larger landfi lls supported by greater intra- 
and inter-state w

astesheds.  The follow
ing table 

lists the ten largest landfi lls in the U
nited States in 

2
0

0
9

 according to W
aste &

 Recycling N
ew

s (2
010

).

R
ank

Landfi ll
Location

2
0

0
9

Tonnage

1
Puente H

ills
W

itter, CA
2

,6
3

8
,241

2
N

ew
ton County

B
rook, IN

2
,24

9
,110

3
Apex

Las Vegas, N
V

2
,111,07

8

4
R

oosevelt R
egional

R
oosevelt, W

A
2

,0
8

8
,177

5
Seneca M

eadow
s

W
aterloo, N

Y
1,911,316

6
R

um
pke Sanitary

Colerain Tow
nship, O

H
1,8

6
2

,4
31

7
O

rchard H
ills

D
avis Junction, IL

1,7
07

,8
2

8

8
Atlantic W

aste
W

averly, VA
1,6

74
,8

4
2

9
D

enver Arapahoe 
D

isposal Site
Aurora, CO

1,6
7

2
,31

2

10
Pine Tree Acres

Lenox, M
I

1,6
4

5
,4

0
5

G
reenpow

er from
 Landfi ll G

as

State/
Territory

O
perational 
Landfi lls

C
andidate 
Landfi lls

State/
Territory

O
perational 
Landfi lls

C
andidate 
Landfi lls

AL
4

18
N

E
2

5

AK
0

2
N

V
0

3
AZ

3
14

N
H

8
3

AR
4

7
N

J
17

3
CA

77
37

N
M

2
3

CO
1

1
2

N
Y

2
8

6
CT

3
3

N
C

18
3

4
D

E
3

---
N

D
2

1
FL

17
16

O
H

2
0

2
0

G
A

13
24

O
K

3
1

2
H

I
0

8
O

R
7

2
ID

2
3

PA
3

8
1

2
IL

3
2

2
2

PR
0

1
2

IN
2

2
1

2
R

I
2

---
IA

4
14

SC
14

8
K

S
6

8
SD

1
1

K
Y

7
18

TN
6

11
LA

6
7

TX
27

5
2

M
E

2
2

U
T

4
5

M
D

10
11

VT
5

---
M

A
2

0
2

VI
0

2
M

I
3

6
4

VA
2

6
11

M
N

7
6

W
A

6
8

M
S

2
13

W
V

2
9

M
O

11
15

W
I

2
6

6
M

T
2

3
W

Y
0

2


