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In this study organic waste is defined as orgaratenmal suitable for
anaerobic digestion. This excludes wood product$og, leaves...

#
" " #
@61 6N ;3 F1IA %:
" # @67? 3<A
# 4!
# # !
I
o}
0] #
0] #
o
0 +
o}
0] M +
0 +
0 +
o} M*
o "
( -
o} # 5 8
o #
o G
o * 5 " 8
o} # 5 8
o #
P % " " L (1 Frza: I




0 !
"ol
‘12121
&
6<<?! B
#
%
#
0
G #
+
'121'1
&
%
#

0

" N<<

I*xg"

1%




& o " ?23>7

6<<N
6<<N

#H# #
8!




+ #

5></>337 8!
#5 + (%8
1%
+ " (% G
# (%
: ( (% " !
(% -
(% !
% #
# [ |
! 5 08!- " "
# # # (% @9F 1; 2NA!
# # #
/ # "
+ (%!
# $
!
(% / +




%

'121+1

&

8!

‘0

%

- %




# |
% #
# o #" # ! "
# # !
+ % "
O<< <<<  + 9FF9 @6N 2<A!
n + # n
!
71 6 O &
0 111 #
!
Food
Waste
8%
Other
10%
82% Organic Waste Survey
'76 0 &
n n $ #

I G"
2<4 # !




+ #

Poultry
manure Pig

manure
——
Other
4%
Cow
manure

65%

9 N3<<<2 36!34
N6 <;< 9;!64
122 N92 99!N4
9<6 2F; 1194
7 %&'() 29134

697 <<< ?134 ( --P
63 <<< <IN4 (
93<<< <4 (
! 61 ?7<< <IN4
7 ) 2114

63<<<  <IN4 - -

G M o< 1<< <114 .-

% O3<<<< ;134 --
F<<<<  6IN4 (
?N <<< 6!<4 ( - -
7 1,6 1<<  9<!64
+ ++3 33@ 2((A
|

%




1+1 6

'1+121 #

0

51!

8 #

9<4

10



PP

# ' 0
! !

# $ &t -# $

ON3<<<2 39194 1F 6<<9N9 2,7 ?23? 691<4
N6 <;< 91124 ;; 631 N;9 F33 2<; 61!N4
122 N92  99!14 ?69F ;21 91; 11< 114
9<6 2F; 11<4 N NON <?? 9?? ?N3 194
7 +%&+'() )N$ ) +&) +0 +% &+0"  (/$

6;N 3<< NI64 ;223?73<< 9<3369? 67!64

697 <<< ?114 9?7 269 <<< 1?1 1<3 Fl4
63 <<< <IN4 9F;?2N3 6 <F 9194
03 <<< <l:4 9 972 963 63 66F <1?4
! 61 ?<< <IN4 9 21N 23< 1F ?F; 94

7 )+ 1/$ %+ &+1( 0+1 %%/$
63 <<< <IN4 6 6N1 F?1 'F 99; 9164
G M o< 1<< <114 3F?F 22< 962 F1F 164
% 03< << 14 o< b << 66< 1<6 31 34
7 %1(+& (/0$  %1+00&+10&  &)1+&(( )$
# +/B@EB@ 2(A 2CB/B/B3/ /()+2/ (A
6N <<< <<< 321 931
I & 966 N;6 9N? 1
N311;;
32 %:
316N? * 5 M 8
$, 0% 3 .
4 + 3 52 ! ! 667
2<4 # I
# " # +
0!

11



1+11 % & 0

- + # "
# n I n # + n n
# |
& # 9<4
94 !
#
n # '
n #
I - "
!
#
( ' s :
+ # -
#
( # #
934 + !
# #
# " I - #
!
+ #
n # I

12



+ 71 & 0

O N3<<<2 7?6!<4 1F6<<9N9 2;? ?37? F;<2<;96 1;!34
‘N6 <;:<  97IN4 ;; 631 N;9 F33 2<; 9<? 6<2 FNFL.2!F4
122 N92 91124 ? 69F ;21 91; 11< 9; F67 N?< 3134
9<6 2F; 11?4 N NON <?7? 97? ?N3 92 36< F3F 4 ?12
7 +%&+'() )/%$ )+&) +0' +% &+0"  &&+ & +%)1(/$

6; N3< <IF4 ;223 73< 9<3 366 99 N63 37< 114

< <I<4 < < < <I<4
63 <<< <IF4 9F;?2N3 6 <;F ; ?N6 3<< 9IN4
< <l<4 < < < <l<4
61 ?7<< <124 921N 23< 1F ?F; 19 <2< 91?4
7 01+ %/$ &+ 10+ ( 1%+ 00 )+ 1&+&0 &/&S$
< <l<q4 < < < <l<4
o< 1<< <4 3F?F22< 962 F1F 9; 16N\NN96 364
63 <<< <IF4 9 N<<<< 1?7 NO9N  <2<<<< 9134
7 &(+& %/&$  +")+11 %'(+'( %1+0 +% 1%

CTH@ 2(A 22+)+()2) '/3B+C) ) @3+)2  2((A

?31F3976 !
;<9 1N<
19 %:
16;F, * 5 M 8

13



;B # ! # 1,
9<<4 !

# I

3,000,000

2,500,000 -

2,000,000 - O Total Organic Material
§ B Readily Available
T Organic Material
® 1,500,000 -
=
o
|_

1,000,000 -

500,000 -
. B AL m
Manure Energy Crop  Food Waste Other
[ 7# &
3 n
# |
n !
Energy Food Ene.rgy
crop; 4%
Waste,
Food
12%
Waste;
3%
Oltg;r, Other;
Manure 0 %
' Manure;
52% 86%
Energy potential of total material Energy potential of available material
3! 80 &

14



Other, 1%
pod Waste, 2

Other, 7%

Organic Material Quantity Energy Production

B7 &

15



+1 #

# "H#
n # n |
# n
| + I
n /
/ # =
0!
+121
" # # 0!-
0 " #
0 5 8
# 1 "0
5 +8! . + "
I N # + " I

Biogasyield (m3/tonnes of wet substrate)

Cow manure, liquid (9% DM)
Pig manure, liquid (7% DM)
Chicken manure (15% DM)

Turkey manure (20% DM)
Vegetable residues (10% DM)
Grass silage (25% DM)

Corn silage (30% DM)

Food waste (20% DM)

Cereal straw (85% DM)
Grease trap (50% DM)

Colza cake (15% fat)

Bread (90% DM)

Wheat whole grain (85% DM)

0 100 200 300 400 500 600 700 800

)7 E3+F




#
+171 T &l
# n
!
# + !
*#" +
#
1'% "
" @;NAl

S # 8# +
I -

51<%:8

#

17



# +
0 &. M
0 &. 9/6<
B & <13/6
& 6</6<<
# 6</;<
* = # 6</;<
+1+121 =.
& . #
5 934 8!
"0 + #
!
&. I
0 |
+ #
0 ! /
0 !

6</;<
6</2<

6 <<</1 3<< & #
13<</? << %

1 3<</? <<< *

3 3<<«/? << *

6 <<</1 3<< &#

1 3<</2 << *
3 3<</2 << *

18



+52/964 %8 +
! 0
# 0 !
#
! | 6</;<
! + # 0
I + " 5
! 0 #
+ + 0 #
! | 6</2<
+ # |
/ n
#
" !
8 4H 5
+ #
0 |
'B " | #
0
5 8
= H |-
+ #
! |<!3/6 !
#
! + 5J14 %8!

0

| 9/6<

+'B

19



%
+1+1'1
#
0 |
# #
+ |
- 5 8
!
+
!
#
" +
# n
#
" #
!
<
* e +
!
0
| 6</;<
%

#
| 6</6<< |

= #l

20



+1/1 &

# 37
#
I
#
H
+1/121
!
#
* 6!
+1/1'1 |
| !
34

&#
& #

*

*

%
%

&#
&#

%

%

& #

21



+1/1+1 #

+1/1/1

% |/ 5%

2<< Q "10p

0 0 R

+1/131

1'%

%

/

<4 G

22



/12121

H# +
# +

o<

23



S " *
0
( 3!; + # N xS
S *
!
3< +: "
$ "1 39+
!
/1211 6
* " G

3<+: 9<%: =5

O
G " $ "
/ n
$ G "
0!- $
# # 0
!
N, % X g 6<<N

24



#
% 6% 4
& 5
&# %
L 7,
(
L
G
# n
0!
5!l #
G $ #
+ b6<<2
% n
5 8
B 5B8 #
5- 8!
#
% G G
+ "
n + n
$ "

B7 6

4'(0:9,-5

NF!I<<
N2I<<
N3I<<

N6!<<
?3I<<
??1<<

?NI<<
N9I<<

>99<7%:

>9937%: !

G %

8 www.ontario.ca/biogas

1 &
#
4 5 4'(():9,-5
4'():9,-5
11<3 26!<3
11<3 291<3
11<3 N2!<3
1!<3 N31<3
11<3 ?21<3
11<3 ?F!<3
11<3 N<!I<3
1!<3 N;!<3
$
I
= #
0O #
<<? #
#
# 5 # 8l
#
# G
>9:3167%:
$ 563<+:8
) +
><< <<<

25



/121+1 0

6<<N # # # !
*
+ #1
# R R !
# $
!
# 3 <<
" !
# $ # O
# 6<<N +
!
* 6<<N
5, 8!
- 6<<2 $
!
- # 0
# * o
- + / 5J9%:8
+ |
/121/1 0O 8
-
" 7
*H"
# *
B I - + /
+ |
- # * B
# #

5J9%:8 #

D##E
D##E

26



/1'121

/111

/1'1+1

B

/1+1

7

27



0 +
I/ "
I
312121 !
# mn
# 1
>3 <<< +: # "
" 96< & @ 6< 69A!
+ + !
0 3<</ + 6 6<< 5934
" 8# 0 1 <<< % I 3<< +;
+ # 0 >6!3 % |, I
5GM%8 I
+ GM% # 93/6<4
GM%
!
5 8# 0 >993
%: !
B * >29! <3 %: $
$ I

28



3121'1

O " #0
- 9 <</ 3 <<
3<< o7 .
# 0 >:13 0 6!3
C !
+
6<4 I GM%
C 5 8S#
>F CcC D E !
3121+1 K
. # + +
!
9</
. #
@6< 69A!
+
" 0!
0 #
" # " I*#"
0 +5 # 8 "

#
F3 <<<

GM% #

>FI3 ,!
3

!

6</

3/
#

29



311 % &

#

31121 !

#

31'1'1 <

*

31'1+41 %

934 @?1A
l:

31'1/1 %

31'131 !'&

o<T

>N2

>F

1<4!

>9IF<

Cl!

%: O

30



>903 I F
B * G -
>11<3  9%: |
31'1B1 %
0 7
|
o<</ " >1< <<<
#
31'1)1 67 O
- #
"ol
>337 l
# #"
#
+ #
" !
31+1 K
+ n
$
56< 8
31+121 $ 8
$ #
I
# # / G !

® http://www1.agric.gov.ab.ca/$department/deptdeftati/cl11618

31



31+1'1 &

&

. . Px"
>63 _ n n 1 5_ l8
! _

! $ 9 %: 1%
- " "
0/ /

# #
#
;119 #
H /
5 ;116 - 0( 8!
0 $ @22A!

119 116 /0
(# “ 0 5

31+1+1 &

1<4! B

%v/ol. 140, No. 23 — June 10, 2006. Regulations Adieg the Income Tax Regulations (Capital Cost

Allowance)

>0< O

0
# ! :
1<4]
3<4
$
('8! 0
I 9<
+ n
# +




31/1 ! &

+
" " [
| #
# 0 0
# !
P
>9:37%: 7 | >967C "
+
3131 % ! &
: +
# " |
# )7
(3
$ 0 23< %:
| 612 : 7
<124
# & 3<%  'B(
#6 & K17<%  'B(
1 1 2 <<<
6 ! % ; % 7
99 " Ht#! !

#!

22

'((
O< <<< %:
N? : 7

9N4
N7?<<% 'B(

999<<%  'B(

23 <<<
9<1 % 7

33



o

)]

# C7
0 4,5
4&1'3(8-5
4-95
$& 4: 5
& 4: 5
& 4: 5
4

23

961

'('(
1<
96<
6.6
913
1<
1;
1?F
923

(-
3<
b<<
<1
663
3<
37
293
1<2

34



Bl

&

35



Bi121 ?

/ n
|
#
#
. U?<4
G, Ux<4
o </l %
*s  3</3<<< %
, P 94
GP J94
* G 6/345 8
PG $ * 6
|
4|< 5
" 5K9<< %8
# +
51
# @?NA
9169 + 7 !
0 0
!
< 4< 5
0 5G B3l *
| * 6
5 34 "8

5%, 8 #

36



B12121 6

= / 5
G
L,
@G6FA! -
@3NA
0
6
0
0 91/
7

6<< %!

5 8
#
!
$
59FF38 @;<A
#

37



B121'1 !

% #

# @7!

% 0 5G8
0 5G68
GO , 0 ,G
% 5 %8PPP
% . 9<
5 %9<8
% : 6!3

5 %6!38
PPP: /

# n
0 6<< %

9 - 0
B'S:
I77###! 1V 7 7 7 76<<;

+5,G08

%9<

%6!3

-('5"

?<4 *

6!3

ov!

/6B

6!
6111
9F!N
1?IF
1?IF

1?1F

7C
7C
7C
7C

7C

7C

b<<




E) /F
! H : 1
.G, 7C 3:< 99F 9237
* 7C 161 9?? NN<
% G 7C 9:; N 1;
G 7C K6N1 O<F KN:1!
, G 7C <13 / /
7C 6!?1 / /
%9< 7C :39 / /
%06 3 7C 6<? / /
G, 7C oF < 63
’ . ! +
" !
# 2271 & E)/F
H
|
# L L} ’ I #
548 1F!9 1311 13IF 1?IN / 61!3
,G ,57C8 972 22< 6?72 NF? 99F
G57CS8 ?<? 92: 6:2 962 1<< 36<
# " # "
!
# # @N6A " "W/
I

39

2;<



# 2'7!

E)F

G, 7C 972 3:< 96; 96; 919
* 7C 36< 161 913 J<1? J<I3
%G  7C 99N 9; or; J9 J<12
G 7C 9N3 K6N1 ? J2 21
, G 7C 11 <13 616 Joil ol

7C <IN? 6121 <19 J6!<6 1IFN

%9< 7C 92F 39 29 9967 911
%6 3 7C 979 6<? 39 9<2; 9<6

G, 7C 0 oF 0 J6; N

56<< % * ¥ # #
|
# 2+7
616 7C
G 3217 7C
GO 2F12 7C
% 311 7C
%9< 311 7C
%6!3 311 7C
GO 9F16 7C
G NIN 7C
G 112 7C

o (- o " 168"

B'S: -('5" 6<<38 !
\7788# V V7 7 7 76<<; 07 ov!

40

?F
J6!9
J1i;

NF
J<I2

NIF;

9F;;

9667

Jo!2



B121+1

B121/1

H

X X
X X
X
b<< ! X
X X
"
6 n
!
!
!
934 @?6A

E+(F

%

&#

&#

8 @1<A

o #"

&#

%

&#

41



#
69 4 @NO9A! :
# #"
94 !
#
$ # " @36A
B11 - 7?
# # # +
# I
GO
+
7 # !
H = + #
B1'121 6*
0 5G8 0
0
# # 63 ;<
"#
"N<4 F<4 G /
#
G
!
5 8
G #
@?NA # <4 " 1F4

5G8

G!

OG
# # |

G !
#H #
@3N ?NA!

n +
#

42



B111

- # : @7?NA
FF4# !
!
5 B8 9<< !
@?3A © O<
" 1<< 13Q 5 8 9/6 33Q5
I /
I1:2<
[ >
13Q "
13Q ! 533Q8 #"
99/96 !
B1'1+1 |
" 1 &
# #
" @37?Al
#
O #
" 0
5 /8 ;Y/,8!
5L8
L#
0
#

6<

#

43



Off-farm waste

G
n ! ,
0
/I #
n # n
- | #
#
I #
Land application
" #
' $
50 *8
+ # "
#

B #/
! #
. #
H @FA
B + # #

4
@?NA

+
#

44



Nutrient extraction

# I
#
0
" |
B # G
" #
" !
B1+1 /
5*8 # # ! #
* |
% " " - @3A
*
!
*
#
I 0
0 #"
* 7
K "+ H
"+ # # NF 4/ @F3A
#
+
+ " >03
o |7THHHS I 7 76673

45



+ 0 #
0 >OIF< B !
B1+121 * 46
@N1A
?345" 18 *
B1+11 , 4< )

0 F<4 @F3A!

#
5#
-
# # G o
* @32A!
@3FA
7 C!
91/ !
[

B1+1+1 |  6* 4l

, 0
1% @F3A
n O

1345" 18 G

/
2117+ 7C

*# 69
664

161

46



1 % %

# =
+ |
- $
! #"
I $ # #
# |
)121 % %
I & |
%
I -
!
| & | %
# | -
# 5
% ) 8 # !
& | %
# |-

!
, | * #

7 #1

#

( I G/ # o+

a7



H" +
!
1 Il 5 8 I
| 7 7##H#! Lo
$ |
- 5'8
(+% 5 (%8
= | n
(%! #
# !
|77 ##H! 1z 1 7 7 7 7 !
& < 20@( 12
* ! #
!
%
!
- *
" " # ! -
# /
# $ /
#
!
77 #1$ 1177 # 7 7111777
I I
$ n n
ro- #+#
0 , ! ,
| $ " #
’ - ) 3 l ’
< | 7 /
7 3 9 = =
O

48




# O
0 O
0 @)
!
& 6 %11 1
72/ 121
#
P 17518
| $ H#
#
# |
77 #'$ 117 7/9:7 0!
& 7 " %11
2@C3 1 72(
- X
# . = #
. = ( +
% 5 (%8!
177 #'$ 117 7/9<7 0!
& & &
200@ 1++ 7231+2
5'8
" # 1 $ #
" ' "
# o $
H# |
, ( -" 58 "
= | , (_
|
10 "o g "
. - +
. (O #"
+ # # o !

77#H LV 7 (7 V 7

49



& & 20@' 1+) 7231

R! $ '

! #
# $ = !
77 #1$ 11 7 7/93!676F6FF!

77 S Y 4 S 4 ! !

50



)11 & %

%

I & , 11% 1++(9C2!&
%
$
#3 : :
0o+
# . 58 58 58# 58 .
| $ :
"0
!
I77##. 1" 1 7 7 7'7<1<31V<1!
1& E '((F I+
rn n # Trn
& n "
$ ! -
0 11}
$ n
! ' $
# .
" 3<%: =!I
\77###. 1 "1 1 7 7 7'7<6<;1V<9! Z 2
& , < 11% 12+29@'
%
= #
% >7? I !
+
" #
#
#
# 0 /
# +
#
58 #

)!

51



58

58 #
/ /
1 < 3?+123 I < l
D
3<4 /[ E #
58 58 !
#
0
#
# I
# # #
'l 6 < | #
I " 0 " I
#
= # #
I
http://www.qgp.gov.bc.ca/statreg/req/E/EnvMgmt/131 92.htm
| & , < 11% 12C 9((' 6
% %
# #
11 6 <!+ /1< ]%&%#) ! $
# ) = /
#
# # #
# # #
#
$
|

52



# $ ! ! # I

/gl "MV 7 "r vV VV 7 7V !
1& , 11% 1+(9(( 7- %
#H |
# o+ / # #
! !
# #
0 # +
# #
I 77### 1 " L 7 7 77""% 716<V6<<;!
= E111'((F + B
#
I ., I
# /
# n
= | # n
0
#+ # o ! /
!
I 77###! V"1 7 7 1 Z 6</1

Recommendation: Change ALCA to include bio-energy and anaerobic digestate
generation on the list of normal farm practices
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