
ATTACHMENT A 

DRAFT ADVANCED WASTE 
TREATMENT MASTER PLAN 

 

ATTACHMENT A





AC
KN

OW
LE

DG
EM

EN
TS

Th
e 

Ci
ty

 w
ish

es
 to

 a
ck

no
wl

ed
ge

 a
nd

 th
an

k

Ar
up

 fo
r u

nd
er

ta
kin

g 
th

e 
se

rv
ic

e 
ne

ed
s 

re
vi

ew
 a

nd
 p

re
lim

in
ar

y a
na

lys
is

 fo
r 

tre
at

m
en

t o
pt

io
ns

Ta
le

nt
 w

ith
 E

ne
rg

y
ec

on
om

ic
 a

nd
 g

re
en

ho
us

e 
ga

s 
em

is
sio

ns
 a

na
lys

is
 re

qu
ire

d 
fo

r t
he

 m
as

te
r p

la
n.

Hy
de

r C
on

su
lti

ng
 fo

r u
nd

er
ta

kin
g 

th
e 

an
al

ys
is

 o
f c

oa
l a

sh
 w

as
te

 a
ss

oc
ia

te
d 

wi
th

 
ce

nt
ra

lis
ed

 e
le

ct
ric

ity
 g

en
er

at
io

n
El

to
n 

Co
ns

ul
tin

g 
fo

r u
nd

er
ta

kin
g 

ea
rly

 d
ra

fts
 o

f t
he

 m
as

te
r p

la
n.

Fr
on

t c
ov

er
 b

as
ed

 o
n 

a 
de

sig
n 

by
 P

ub
lic

 A
ss

oc
ia

te
s 

fro
m

 C
ity

 o
f S

yd
ne

y d
at

a.

   Th
is

 M
as

te
r P

la
n 

ha
s 

be
en

 p
re

pa
re

d 
by

 th
e 

Ci
ty

 o
f S

yd
ne

y



FO
RE

W
OR

D 
2

UN
LO

CK
IN

G 
TH

E 
M

AS
TE

R 
PL

AN
 

4

1.
 A

DV
AN

CE
D 

W
AS

TE
 T

RE
AT

M
EN

T 
13

2.
 R

E-
TH

IN
KI

NG
 W

AS
TE

 A
S 

A 
RE

SO
UR

CE
 

30

3.
  A

DV
AN

CE
D 

W
AS

TE
 T

RE
AT

M
EN

T 
FO

R 
 

TH
E 

CI
TY

 O
F 

SY
DN

EY
 

52

4.
 P

ER
FO

RM
AN

CE
 M

EA
SU

RE
S 

65

5.
 E

NA
BL

IN
G 

TH
E 

M
AS

TE
R 

PL
AN

 
82

6.
 C

AS
E 

ST
UD

IE
S 

88

TE
CH

NI
CA

L 
AP

PE
ND

IX
 

10
9

CO
NT

EN
TS



FO
RE

W
OR

D
gl

ob
al

 a
nd

 c
on

ne
ct

ed
 c

ity
.

Th
e 

Ci
ty

 h
as

 b
ec

om
e 

a 
le

ad
er

 a
nd

 
in

no
va

to
r i

n 
wa

st
e 

m
an

ag
em

en
t.

Th
e 

Ci
ty

 in
cr

ea
se

d 
th

e 
re

so
ur

ce
 re

co
ve

ry
 

ra
te

 fr
om

 th
e 

do
m

es
tic

 w
as

te
 w

e 
co

lle
ct

 

co
nt

in
ue

 to
 b

e 
a 

pr
io

rit
y f

or
 th

e 
Ci

ty
 

so
lu

tio
n 

th
at

 w
ill

 m
ax

im
is

e 
th

e 
re

co
ve

ry
 

of
 w

as
te

 a
nd

 tr
ea

t w
as

te
 a

s 
a 

va
lu

ab
le

 
re

so
ur

ce
. E

ve
n 

th
ou

gh
 re

cy
cli

ng
 ra

te
s 

ar
e 

to
 in

cr
ea

se
 th

e 
am

ou
nt

 o
f w

as
te

 b
ein

g 

ne
ar

 th
e 

ci
ty

 a
re

 ra
pi

dl
y r

un
ni

ng
 o

ut
 o

f 
sp

ac
e.

  M
os

t o
f S

yd
ne

y’s
 fu

tu
re

 w
as

te
 

si
te

s 
ge

ne
ra

te
 m

et
ha

ne
 w

hi
ch

 is
 a

 v
er

y 
po

we
rfu

l g
re

en
ho

us
e 

ga
s.

  I
t m

ak
es

 
en

vir
on

m
en

ta
l a

s 
we

ll 
as

 e
co

no
m

ic
 s

en
se

 
to

 s
ee

k 
a 

ne
w 

so
lu

tio
n.

Pl
an

 (t
he

 M
as

te
r P

la
n)

 o
ut

lin
es

 a
 s

olu
tio

n 
wh

er
e 

wa
st

e 
is

 tr
ea

te
d 

as
 a

 v
al

ua
bl

e 

va
lu

ab
le

 re
so

ur
ce

s 
th

at
 a

re
 lo

st
 if

 b
ur

ie
d 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n



Th
e 

M
as

te
r P

la
n 

ex
am

in
es

 a
 ra

ng
e 

of
 

in
to

 th
e 

ga
s 

gr
id

 to
 fu

el
 lo

ca
l e

ne
rg

y 
ge

ne
ra

tio
n 

or
 tr

an
sp

or
t n

et
wo

rk
s.

Th
e 

Ci
ty

 h
as

 a
 re

sp
on

sib
ili

ty
 to

 c
oll

ec
t 

re
sp

on
sib

le
 fo

r a
rra

ng
in

g 
co

lle
ct

io
n 

of
 

Pl
an

 a
ls

o 
de

m
on

st
ra

te
s 

th
e 

op
po

rtu
ni

ty
 

fo
r c

om
m

er
cia

l a
nd

 in
du

st
ria

l b
us

in
es

se
s 

to
 s

av
e 

m
on

ey
 a

nd
 g

re
en

ho
us

e 
ga

s 

Th
e 

wa
st

e 
to

 g
as

 s
olu

tio
n 

pr
op

os
ed

 in
 

wa
st

e 
ge

ne
ra

te
d 

by
 th

e 
Ci

ty
’s 

LG
A 

fro
m

 

to
 fu

nd
 th

is
 n

ew
 a

nd
 in

no
va

tiv
e 

wa
st

e 
to

 g
as

 te
ch

no
log

y. 
Th

e 
Ci

ty
’s 

LG
A 

gr
ee

nh
ou

se
 g

as
 e

m
is

sio
ns

 w
ou

ld
 b

e 

re
du

ce
 g

re
en

ho
us

e 
ga

s 
em

is
sio

ns
 a

cr
os

s 
th

e 
en

tir
e 

lo
ca

l g
ov

er
nm

en
t a

re
a 

(L
GA

) 

Th
is

 M
as

te
r P

la
n 

de
m

on
st

ra
te

s 
wa

st
e 

ca
n 

be
 c

on
ve

rte
d 

to
 re

ne
wa

bl
e 

ga
s 

to
 

op
er

at
io

ns
 a

nd
 p

la
nn

ed
 tr

ig
en

er
at

io
n 

fo
r o

th
er

 u
se

s.
 T

he
 c

om
bi

na
tio

n 
of

 th
e 

Ci
ty

’s 
LG

A 
gr

ee
nh

ou
se

 g
as

 e
m

is
sio

ns
 

us
ua

l e
m

is
sio

ns
.

Th
e 

im
pa

ct
 o

f t
he

 C
ity

’s 
De

ce
nt

ra
lis

ed
 

En
er

gy
 M

as
te

r P
la

ns
 g

oe
s 

we
ll 

be
yo

nd
 

th
e 

Ci
ty

’s 
LG

A;
 c

re
at

in
g 

a 
m

ar
ke

t f
or

 

pr
ov

id
e 

bo
th

 c
ou

nc
ils

 a
nd

 b
us

in
es

se
s 

co
ul

d 
co

lle
ct

iv
el

y s
av

e 
co

un
cil

s 
an

d 

an
d 

re
du

ce
 th

e 
ar

ea
’s 

gr
ee

nh
ou

se
 g

as
 

As
 a

 C
ity

 g
ov

er
nm

en
t r

es
po

ns
ib

le
 fo

r 

bu
t w

e 
ca

n’
t d

eli
ve

r t
hi

s 
vis

io
n 

al
on

e.
 

It 
wi

ll 
re

qu
ire

 th
e 

su
pp

or
t o

f S
yd

ne
y’s

 
re

sid
en

ts
 a

nd
 b

us
in

es
se

s 
an

d 
a 

m
od

er
n 

re
gu

la
to

ry
 e

nv
iro

nm
en

t t
ha

t a
llo

ws
 

as
 a

 re
so

ur
ce

 a
nd

 p
ro

vi
de

 a
 lo

ng
 te

rm
 

so
lu

tio
n 

fo
r t

he
 fu

tu
re

. 

Fo
r t

he
 C

ity
 to

 g
o 

m
uc

h 
fu

rth
er

 w
ill

 
re

qu
ire

 a
 s

te
p 

ch
an

ge
 in

 h
ow

 w
as

te
 

re
cy

cla
bl

e 
wa

st
e 

as
 a

 re
so

ur
ce

 is
 th

e 
wa

y 
of

 th
e 

fu
tu

re
.

Al
la

n 
Jo

ne
s 

M
BE

 

Cl
ov

er
 M

oo
re

  
 

 
 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n



IN
TE

GR
AT

IN
G 

W
AS

TE
 A

ND
 

EN
ER

GY
 S

OL
UT

IO
NS

is
 a

 s
us

ta
in

ab
le

 C
ity

 d
eli

ve
rin

g 
gl

ob
al

 
be

st
 p

ra
ct

ic
e 

se
rv

ic
es

 fo
r i

ts
 re

sid
en

ts
 

an
d 

bu
sin

es
se

s.
 T

hi
s 

Ad
va

nc
ed

 

te
ch

ni
ca

l s
olu

tio
ns

 fo
r t

he
 C

ity
 to

 

an
d 

en
er

gy
 s

olu
tio

n 
of

 in
te

rn
at

io
na

l 

af
fo

rd
ab

le
 c

os
t.

Th
e 

Ci
ty

 o
f S

yd
ne

y i
s 

gr
ow

in
g.

 F
ro

m
 

wa
st

e 
pr

od
uc

ed
.

ac
ro

ss
 th

e 
sa

m
e 

pe
rio

d.

co
nt

in
ue

 to
 b

e 
a 

pr
io

rit
y f

or
 th

e 
Ci

ty
 to

 
m

an
ag

e 
th

is
 e

xp
ec

te
d 

in
cr

ea
se

. 

Th
e 

Ci
ty

 is
 a

n 
in

no
va

to
r i

n 
wa

st
e 

bi
n 

wa
st

e 
ha

s 
be

en
 s

en
t t

o 
tre

at
m

en
t 

fa
cil

iti
es

 s
or

tin
g 

wa
st

e 
to

 re
co

ve
r 

st
ill

 d
o 

m
or

e 
to

 e
ns

ur
e 

vir
tu

al
ly 

no
 w

as
te

 

m
or

e 
us

ef
ul

 p
ro

du
ct

 th
an

 lo
w 

gr
ad

e 

Sy
dn

ey
’s 

ex
is

tin
g 

wa
st

e 
in

fra
st

ru
ct

ur
e 

ha
s 

no
t k

ep
t p

ac
e 

pa
ce

 w
ith

 th
is

 
po

pu
la

tio
n 

an
d 

ec
on

om
ic

 g
ro

wt
h.

 F
or

 th
e 

fa
cil

iti
es

 h
av

e 
be

en
 c

on
st

ru
ct

ed
 s

in
ce

 

us
ed

 u
p 

by
 th

e 
Ci

ty
 to

da
y w

ill
 b

e 
a 

co
st

 
on

 it
s 

ne
xt

 g
en

er
at

io
n 

to
 re

pl
ac

e.

Th
e 

Ci
ty

’s 
Re

ne
wa

bl
e 

En
er

gy
 M

as
te

r P
la

n 
sh

ow
s 

th
e 

m
os

t e
ffe

ct
iv

e 
wa

y t
o 

re
du

ce
 

gr
ee

nh
ou

se
 g

as
 e

m
is

sio
ns

 is
 b

y u
sin

g 
lo

ca
l r

en
ew

ab
le

 e
ne

rg
y. 

It 
pr

op
os

es
 u

sin
g 

re
ne

wa
bl

e 
ga

s 
fu

els
 fr

om
 w

as
te

 fo
r t

he
 

re
ne

wa
bl

e 
en

er
gy

 w
as

 li
m

ite
d 

by
 th

e 
Ci

ty
’s 

hi
gh

 d
en

si
ty

 u
rb

an
 fo

rm
.

Th
e 

Ci
ty

 h
as

 re
se

ar
ch

ed
 in

te
rn

at
io

na
l 

wh
ich

 c
an

 tr
ea

t w
as

te
 th

at
 w

ou
ld

 

te
ch

no
log

ie
s 

ar
e 

pr
ov

en
 to

 re
du

ce
 

ca
n 

ge
ne

ra
te

 e
ne

rg
y f

ro
m

 th
at

 w
as

te
. 

Av
ai

la
bl

e 
te

ch
no

log
ie

s 
we

re
 e

va
lu

at
ed

 

pr
ef

er
re

d 
wa

st
e 

tre
at

m
en

t t
ec

hn
ol

og
y 

en
vir

on
m

en
t t

o 
co

nv
er

t s
oli

d 
wa

st
e 

in
to

 
a 

ga
s.

 T
hi

s 
ga

s 
ca

n 
be

 u
se

d 
to

 g
en

er
at

e 

sim
ila

r t
o 

na
tu

ra
l g

as
. T

he
 s

ub
st

itu
te

 
na

tu
ra

l g
as

 c
an

 b
e 

de
liv

er
ed

 b
y e

xis
tin

g 

pr
ov

id
e 

re
ne

wa
bl

e 
en

er
gy

 to
 fu

el
 o

ur
 c

ity
. 

hy
dr

og
en

 s
ou

rc
e 

fo
r f

ue
l c

ell
 te

ch
no

lo
gy

 
to

 fu
rth

er
 re

du
ce

 e
m

is
sio

ns
.

Ad
va

nc
ed

 w
as

te
 tr

ea
tm

en
t c

os
ts

 a
re

 
co

m
pe

tit
iv

e 
fo

r e
ac

h 
to

nn
e 

of
 w

as
te

 
di

ve
rte

d.
 T

he
 C

ity
 h

as
 a

na
lys

ed
 

tre
at

m
en

t e
xp

en
se

s.

Th
er

e 
ar

e 
no

 re
gu

la
to

ry
 b

ar
rie

rs
 to

 
pr

ev
en

t t
he

 C
ity

 fr
om

 d
eli

ve
rin

g 
th

is
 

ru
le

s 
ne

ed
 u

pd
at

in
g.

 T
he

se
 c

ha
ng

es
 

wi
ll 

cla
rif

y t
he

 s
us

ta
in

ab
ili

ty
 v

al
ue

 o
f 

re
ne

wa
bl

e 
en

er
gy

 fr
om

 w
as

te
 s

et
 o

ut
 in

 
th

is
 m

as
te

r p
la

n.

co
m

pl
ex

 is
su

es
 a

nd
 in

cr
ea

sin
g 

co
st

s 
im

pa
ct

in
g 

cu
rre

nt
 tr

ea
tm

en
t a

nd
 

va
rio

us
 w

as
te

 tr
ea

tm
en

t o
pt

io
ns

 a
nd

 

tre
at

in
g 

th
e 

Ci
ty

’s 
wa

st
e.

 

as
 a

n 
en

er
gy

 re
so

ur
ce

 a
nd

 s
et

s 
ou

t 
th

e 
us

ef
ul

 o
ut

pu
ts

 fr
om

 a
dv

an
ce

d 

ad
va

nc
ed

 w
as

te
 tr

ea
tm

en
t f

or
 th

e 
Ci

ty
 o

f 

ga
s 

to
 s

up
pl

y t
he

 c
ity

’s 
en

er
gy

 d
em

an
ds

 
in

 th
e 

ci
ty

 th
ro

ug
h 

th
e 

ex
is

tin
g 

ga
s 

gr
id

. 

th
e 

se
le

ct
ed

 a
dv

an
ce

d 
wa

st
e 

tre
at

m
en

t 

Ch
ap

te
r 5

 s
et

s 
ou

t t
he

 a
ct

io
ns

 n
ec

es
sa

ry
 

to
 d

eli
ve

r t
he

 fu
ll 

po
te

nt
ia

l o
f t

hi
s 

m
as

te
r p

la
n.

st
ud

ie
s 

co
ve

rin
g 

ea
ch

 ty
pe

 o
f a

dv
an

ce
d 

wa
st

e 
tre

at
m

en
t t

ec
hn

ol
og

y r
ef

er
re

d 
to

 in
 

th
e 

pl
an

.

UN
LO

CK
IN

G 
TH

E 
M

AS
TE

R 
PL

AN
Th

e 
co

m
bi

na
tio

n 
of

 th
is

 M
as

te
r P

la
n 

an
d 

th
e 

Re
ne

wa
bl

e 
En

er
gy

 a
nd

 Tr
ig

en
er

at
ion

 
1

re
ne

wa
bl

e 
ga

s.

2

pl
an

ne
d 

tri
ge

ne
ra

tio
n 

sy
st

em
s 

su
pp

lyi
ng

 th
e 

Ci
ty

’s 

3
  R

ed
uc

e 
gr

ee
nh

ou
se

 g
as

 e
m

iss
ion

s 
ac

ro
ss

 th
e 

4
pl

an
ne

d 
tri

ge
ne

ra
tio

n 
ne

tw
or

k 
fro

m
 g

as
es

 d
er

iv
ed

 

lo
ca

l g
ov

er
nm

en
t a

re
a.

5

re
du

ce
 g

re
en

ho
us

e 
ga

s 
em

iss
ion

s 
ac

ro
ss

 th
e 

Ci
ty

 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n



W
AS

TE
 H

IE
RA

RC
HY

Th
e 

wa
st

e 
hi

er
ar

ch
y o

ffe
rs

 a
 s

im
pl

e 
pr

ox
y 

of
 b

es
t e

nv
iro

nm
en

ta
l o

ut
co

m
es

 in
 th

e 
m

an
ag

em
en

t o
f w

as
te

. 

Th
is 

M
as

te
r P

la
n 

ou
tli

ne
s 

so
lu

tio
ns

 th
at

 
ad

dr
es

s 
ex

ist
in

g 
lev

els
 o

f t
he

 w
as

te
 

th
e 

m
iss

in
g 

lev
el 

of
 en

er
gy

 re
co

ve
ry

.

Si
nc

e 
en

er
gy

 re
co

ve
ry

 is
 a

 re
so

ur
ce

 
re

co
ve

ry
 s

te
p 

of
 a

 h
ig

he
r o

rd
er

 th
an

 

sh
ou

ld
 b

e 
en

co
ur

ag
ed

 a
s 

vig
or

ou
sl

y a
s 

en
co

ur
ag

in
g 

av
oid

an
ce

 b
ef

or
e 

re
cy

cli
ng

.

av
ai

la
bl

e 
en

er
gy

 re
co

ve
ry

 te
ch

no
log

ie
s 

in
 th

is
 M

as
te

r P
la

n 
th

at
 n

ot
 o

nl
y a

ch
ie

ve
 

hi
gh

er
 re

su
lts

 if
 a

vo
id

an
ce

 a
nd

 re
cy

cli
ng

 

pr
od

uc
t d

ur
in

g 
th

e 
pr

oc
es

s 
of

 e
ne

rg
y 

co
ns

tru
ct

io
n 

m
at

er
ia

ls
 a

nd
 w

at
er

.

Th
e 

pr
in

cip
le

 o
pp

or
tu

ni
ty

 in
 th

e 
fu

tu
re

 
fo

r n
ea

r c
om

pl
et

e 
re

so
ur

ce
 re

co
ve

ry
 

lie
s 

in
 th

e 
ab

ili
ty

 to
 c

on
ve

rt
 w

as
te

 
m

at
er

ia
ls

 b
y a

dv
an

ce
d 

th
er

m
al

 tr
ea

tm
en

t 
te

ch
no

lo
gi

es
 in

to
 a

 re
ne

wa
bl

e 
ga

s.
 

 

DO
M

ES
TI

C 
W

AS
TE

th
e 

Ci
ty

 o
f S

yd
ne

y l
oc

al
 g

ov
er

nm
en

t a
re

a 

re
sid

en
tia

l p
op

ul
at

io
n 

is
 fo

re
ca

st
 to

 

Co
lle

ct
io

n 
of

 d
om

es
tic

 o
r m

un
ici

pa
l s

oli
d 

wa
st

e 
is

 th
e 

re
sp

on
sib

ili
ty

 o
f t

he
 C

ity
 

wa
st

e 
wo

ul
d 

ot
he

rw
is

e 
be

 e
xp

ec
te

d 
to

 g
o 

Th
e 

ad
va

nt
ag

e 
of

 re
ne

wa
bl

e 
ga

s 
gr

id
 

th
e 

Ci
ty

’s 
do

m
es

tic
 w

as
te

 is
 th

e 
vir

tu
al

 

do
m

es
tic

 w
as

te
 w

ith
in

 th
e 

Ci
ty

’s 
LG

A 

wa
st

e 
tre

at
m

en
t a

nd
 re

ne
wa

bl
e 

ga
s 

gr
id

 

 a
 ye

ar
 in

 

CO
M

M
ER

CI
AL

 A
ND

 
IN

DU
ST

RI
AL

 W
AS

TE
Co

lle
ct

io
n 

of
 c

om
m

er
cia

l a
nd

 in
du

st
ria

l 
wa

st
e 

is
 th

e 
re

sp
on

sib
ili

ty
 o

f t
he

 
bu

sin
es

se
s 

th
at

 g
en

er
at

e 
th

e 
wa

st
e.

 

to
nn

es
 o

f c
om

m
er

cia
l a

nd
 in

du
st

ria
l 

in
du

st
ria

l w
as

te
 w

as
 c

oll
ec

te
d 

of
 w

hi
ch

 

an
d 

in
du

st
ria

l w
as

te
 is

 fo
re

ca
st

 to
 

wo
ul

d 
ot

he
rw

is
e 

be
 e

xp
ec

te
d 

to
 g

o 
to

 

If 
al

l o
f t

he
 re

sid
ua

l c
om

m
er

cia
l a

nd
 

in
du

st
ria

l w
as

te
 w

ith
in

 th
e 

Ci
ty

’s 
LG

A 

wa
st

e 
tre

at
m

en
t a

nd
 re

ne
wa

bl
e 

ga
s 

gr
id

 

 a
 ye

ar
 in

 

m
us

t h
an

dl
e 

wa
st

e 
fro

m
 th

os
e 

vis
iti

ng
 

wo
rk

er
s 

an
d 

vis
ito

rs
 in

 th
e 

Ci
ty

 o
f 

to
 S

yd
ne

y e
ve

ry
 ye

ar
. 

 

OB
JE

CT
IV

ES
 O

F 
TH

IS
 

M
AS

TE
R 

PL
AN

As
 p

ar
t o

f i
ts

 G
re

en
 In

fra
st

ru
ct

ur
e 

Pl
an

 

is
 s

ee
kin

g 
a 

te
ch

ni
ca

l s
olu

tio
n 

fo
r w

as
te

 

 G
en

er
at

e 
a 

lo
ng

 te
rm

 s
us

ta
in

ab
le

 
wa

st
e 

so
lu

tio
n.

  em
is

sio
ns

 a
ris

in
g 

fro
m

 w
as

te
.

 H
an

dl
e 

th
e 

co
m

pl
ex

ity
 a

nd
 c

ha
ng

in
g 

ov
er

 ti
m

e.
 P

ro
vi

de
 a

 re
ne

wa
bl

e 
en

er
gy

 p
os

iti
ve

 
al

te
rn

at
iv

e 
en

er
gy

 re
so

ur
ce

 fo
r 

Tr
ig

en
er

at
io

n 
an

d 
Re

ne
wa

bl
e 

En
er

gy
 

M
as

te
r P

la
ns

.
 E

nc
ou

ra
ge

 im
pr

ov
ed

 o
ut

co
m

es
 fo

r 
th

e 
lo

ca
l c

om
m

er
cia

l s
ec

to
r a

nd
 th

e 
su

rro
un

di
ng

 re
gi

on
.

 D
eli

ve
r v

al
ue

 fo
r m

on
ey

 in
 m

ee
tin

g 
th

e 
Ci

ty
’s 

wa
st

e 
ob

lig
at

io
ns

 a
t t

he
 h

ig
he

st
 

 Id
en

tif
y t

he
 s

ui
ta

bi
lit

y o
f s

ite
s 

in
 

clo
se

 p
ro

xim
ity

 to
 th

e 
Ci

ty
 o

f S
yd

ne
y 

wi
th

 o
pt

im
al

 tr
an

sp
or

t a
nd

 e
ne

rg
y 

de
liv

er
y c

on
ne

ct
io

ns
.

Th
er

e 
is

 a
 ra

ng
e 

of
 a

dv
an

ce
d 

wa
st

e 
tre

at
m

en
ts

 th
at

 c
an

 a
ch

ie
ve

 a
ll 

of
 th

es
e 

en
er

gy
 s

ou
rc

e 
m

ov
es

 w
as

te
 m

an
ag

em
en

t 
be

yo
nd

 th
e 

ex
is

tin
g 

pr
ac

tic
e 

of
 th

e 
Ci

ty
 

wh
ich

 c
ur

re
nt

ly 
us

es
 a

 c
om

po
st

in
g 

so
lu

tio
n 

fo
r w

as
te

 tr
ea

tm
en

t.

5
CI

TY
 O

F 
SY

DN
EY

 | 
Ad

va
nc

ed
 W

as
te

 Tr
ea

tm
en

t M
as

te
r P

la
n



LA
ND

FI
LL

: R
IS

IN
G 

CO
ST

S 
AN

D 
FA

LL
IN

G 
CA

PA
CI

TY

th
e 

wa
st

e 
ge

ne
ra

te
d 

fro
m

 th
e 

Sy
dn

ey
 

M
et

ro
po

lit
an

 A
re

a 
ho

us
eh

old
s 

en
di

ng
 u

p 

fa
r a

s 
pr

ac
tic

ab
le

. C
ity

 w
as

te
 tr

ea
tm

en
t 

re
lie

s 
on

 re
cy

cli
ng

 a
nd

 w
as

te
 s

or
tin

g 
to

 
m

in
im

is
e 

th
e 

le
ve

ls
 o

f w
as

te
 th

at
 g

o 
to

 

ho
us

eh
old

s 
wi

ll 
ev

en
tu

al
ly 

be
 d

isp
os

ed
 

sy
st

em
s 

ha
ve

 g
re

at
ly 

re
du

ce
d 

th
e 

Ci
ty

’s 

Th
e 

Ci
ty

 d
oe

s 
no

t o
wn

 o
r c

on
tro

l 

Sy
dn

ey
 M

et
ro

po
lit

an
 A

re
a 

ar
e 

al
m

os
t 

fu
lly

 p
riv

at
is

ed
.

To
ge

th
er

 w
ith

 th
e 

la
rg

er
 S

yd
ne

y 

Ex
is

tin
g 

ad
va

nc
ed

 w
as

te
 s

olu
tio

ns
 w

ith
in

 
th

e 
Sy

dn
ey

 a
re

a 
fo

r w
as

te
 tr

ea
tm

en
t 

ca
pa

ci
ty

. T
hi

s 
co

m
pa

re
s 

wi
th

 th
e 

Sy
dn

ey
 

M
et

ro
po

lit
an

 A
re

a 
an

nu
al

 w
as

te
 s

tre
am

s 

tim
es

 th
is

 w
as

te
 p

ro
ce

ss
in

g 
ca

pa
ci

ty
.

wi
th

 h
ea

dl
in

e 
co

st
s 

fo
r w

as
te

 d
isp

os
al

 

Co
ns

um
er

 P
ric

e 
In

de
x. 

Th
e 

co
st

 o
f w

as
te

 

ex
pe

ns
iv

e 
wi

th
 n

o 
us

ef
ul

 o
ut

pu
ts

 
ar

isi
ng

 in
 a

dd
iti

on
 to

 th
e 

ve
ry

 p
ow

er
fu

l 
gr

ee
nh

ou
se

 g
as

 e
m

is
sio

ns
 in

 th
e 

fo
rm

 o
f 

m
et

ha
ne

 e
m

is
sio

ns
 in

to
 th

e 
at

m
os

ph
er

e 
co

nt
rib

ut
in

g 
to

wa
rd

s 
cli

m
at

e 
ch

an
ge

. 

US
IN

G 
OR

GA
NI

C 
RE

SO
UR

CE
S 

IN
 W

AS
TE

Th
e 

or
ga

ni
c 

co
nt

en
t o

f w
as

te
 m

ig
ht

 
po

te
nt

ia
lly

 b
e 

se
pa

ra
te

d 
fo

r r
ec

ov
er

y o
f 

its
 n

ut
rie

nt
 v

al
ue

. T
he

re
 a

re
 a

 n
um

be
r 

of
 re

as
on

s 
wh

y t
hi

s 
is

 n
ot

 v
ia

bl
e 

fo
r t

he
 

Ci
ty

 o
f S

yd
ne

y L
GA

 a
s 

re
co

ve
rin

g 
th

e 
re

ne
wa

bl
e 

en
er

gy
 c

on
te

nt
 o

f t
ha

t w
as

te
.

Th
e 

le
ve

ls
 o

f f
oo

d 
wa

st
e 

av
ai

la
bl

e 
in

 
th

e 
Ci

ty
’s 

re
sid

en
tia

l w
as

te
 m

ea
ns

 th
at

 
a 

se
pa

ra
te

 c
ap

tu
re

 o
f o

rg
an

ic
s 

wo
ul

d 
re

nd
er

 th
e 

re
m

ai
ni

ng
 w

as
te

 u
ns

ui
ta

bl
e 

fo
r p

ro
ce

ss
in

g 
at

 th
e 

ex
is

tin
g 

wa
st

e 
tre

at
m

en
t p

la
nt

. T
hi

s 
co

ul
d 

le
ad

 to
 a

n 
un

de
sir

ab
le

 in
cr

ea
se

 in
 w

as
te

 s
en

t 

Co
un

cil
s 

th
at

 h
av

e 
op

te
d 

to
 re

co
ve

r 

th
eir

 g
ar

de
n 

wa
st

e 
se

rv
ic

e.
 D

ue
 to

 th
e 

hi
gh

 ri
se

 d
ev

el
op

m
en

t n
at

ur
e 

of
 th

e 
ci

ty
 

th
e 

Ci
ty

’s 
ga

rd
en

 o
rg

an
ic

s 
se

rv
ic

e 
co

ve
rs

 

po
ss

ib
le

 fo
r t

he
 C

ity
’s 

ho
us

eh
old

s.

op
tio

ns
 th

at
 c

an
 p

ro
ce

ss
 a

 w
id

e 
ra

ng
e 

of
 

le
ve

ls
 o

f o
rg

an
ic

 c
on

te
nt

 in
 w

as
te

. S
ho

ul
d 

fu
tu

re
 w

as
te

 a
vo

id
an

ce
 p

ro
gr

am
s 

re
du

ce
 

le
ve

ls
 th

is
 w

ill
 n

ot
 n

eg
at

iv
el

y i
m

pa
ct

 o
n 

th
e 

tre
at

m
en

t t
ec

hn
ol

og
y. 

Co
m

m
er

cia
l w

as
te

 is
 o

ve
ra

ll 
m

uc
h 

lo
we

r 

va
ria

tio
ns

 in
 th

is
 le

ve
l a

re
 n

ot
 d

ee
m

ed
 

a 
pr

es
sin

g 
is

su
e 

fo
r w

as
te

 tr
ea

tm
en

t. 
Ex

is
tin

g 
an

d 
fu

tu
re

 c
oll

ec
tio

ns
 o

f 
se

pa
ra

te
d 

or
ga

ni
c 

wa
st

e 
wi

ll 
on

ly 
be

 
via

bl
e 

fo
r b

us
in

es
s 

se
ct

or
s 

ge
ne

ra
tin

g 

sh
ou

ld
 c

on
tin

ue
 to

 b
e 

en
co

ur
ag

ed
 w

he
re

 
it 

is
 e

co
no

m
ic

al
ly 

via
bl

e 
fo

r t
he

 b
us

in
es

s.
 

EV
AL

UA
TI

NG
 T

HE
 

TR
EA

TM
EN

T 
OP

TI
ON

S
Th

e 
tre

at
m

en
t t

ec
hn

ol
og

ie
s 

co
ns

id
er

ed
 in

 

of
 a

na
lys

is
 to

 e
va

lu
at

e 
th

eir
 s

ui
ta

bi
lit

y 
to

 m
ee

t t
he

 C
ity

’s 
ke

y r
eq

ui
re

m
en

ts
. T

he
 

  H
ig

h 
le

ve
l r

isk
 e

va
lu

at
io

n;
   L

ife
 C

yc
le

 a
na

lys
is;

 a
nd

 

HI
GH

 L
EV

EL
 R

IS
K 

AN
AL

YS
IS

Th
is

 e
va

lu
at

io
n 

of
 a

 b
ro

ad
 ra

ng
e 

of
 

po
ss

ib
le

 te
ch

no
log

ie
s 

wa
s 

in
te

nd
ed

 

te
ch

no
log

ie
s 

at
 ri

sk
 o

f n
ot

 m
ee

tin
g 

ke
y 

re
qu

ire
m

en
ts

. T
ho

se
 n

ot
 e

lim
in

at
ed

 
wo

ul
d 

be
 m

ov
ed

 fo
rw

ar
d 

to
 g

re
at

er
 

ap
pr

oa
ch

 w
as

 a
do

pt
ed

 a
ga

in
st

 th
e 

   R
ed

uc
e 

gr
ee

nh
ou

se
 g

as
 e

m
is

sio
ns

; 
an

d
 ga

s 
su

ita
bl

e 
fo

r r
en

ew
ab

le
 g

as
 g

rid
 

pa
rti

cu
la

rly
 fo

r s
up

pl
yin

g 
th

e 
pl

an
ne

d 
tri

ge
ne

ra
tio

n 
ne

tw
or

k.

To
 e

va
lu

at
e 

ag
ai

ns
t f

ut
ur

e 
be

st
 p

ra
ct

ic
e 

as
 a

 d
ef

au
lt 

fo
r t

he
 “

bu
sin

es
s 

as
 

CO
M

BI
NE

D 
DO

M
ES

TI
C,

 
CO

M
M

ER
CI

AL
 A

ND
 

IN
DU

ST
RI

AL
 W

AS
TE

Ut
ili

sin
g 

ad
va

nc
ed

 w
as

te
 tr

ea
tm

en
t 

an
d 

in
du

st
ria

l w
as

te
 w

ou
ld

 s
ee

 th
e 

in
du

st
ria

l w
as

te
 w

ith
in

 th
e 

Ci
ty

’s 
LG

A 

wa
st

e 
tre

at
m

en
t a

nd
 re

ne
wa

bl
e 

ga
s 

gr
id

 

 a
 ye

ar
 in

 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n



MU
LT

I-C
RI

TE
RI

A 
AN

AL
YS

IS

th
er

m
al

 co
m

bu
st

ion
 or

 in
cin

er
at

ion
 

tw
o d

et
ail

ed
 ra

nk
ing

 ev
alu

at
ion

s o
n 

th
e 

re
m

ain
ing

 te
ch

no
log

y t
yp

es
.

te
ch

no
log

ies
 a

ga
ins

t k
ey

 el
em

en
ts

 of
 fo

ur
 

  Te
ch

nic
al

 p
er

fo
rm

an
ce

;
  F

ina
nc

ial
 im

pa
ct

s;
  E

nv
iro

nm
en

ta
l i

m
pa

ct
s; 

an
d

  S
oc

ial
 im

pa
ct

s.

Th
e e

va
lua

tio
n 

of
 ea

ch
 te

ch
no

log
y 

wa
s w

eig
ht

ed
. A

 te
ch

no
log

y m
igh

t b
e 

a 
m

idr
an

ge
 p

er
fo

rm
er

 in
 on

e a
re

a 
bu

t 
a 

go
od

 p
er

fo
rm

er
 in

 a
no

th
er

 a
nd

 it
s 

ra
nk

ing
 sh

ift
 a

cc
or

din
g 

to
 th

e w
eig

ht
ing

 

th
at

 a
ll 

of
 th

e t
ec

hn
olo

gi
es

 a
ss

es
se

d 
co

uld
 p

ro
vid

e t
he

 p
er

fo
rm

an
ce

 in
 th

e 

wi
th

 ex
pe

ct
at

ion
s o

f a
va

ila
bl

e r
es

ea
rc

h.
 

se
pa

ra
te

d 
or

ga
nic

 m
at

er
ial

 th
an

 m
or

e 
m

ixe
d 

wa
st

e.

in
 ev

alu
at

ion
 fo

r h
igh

es
t w

eig
ht

ed
 

te
ch

nic
al

 a
nd

 en
vir

on
m

en
ta

l p
er

fo
rm

an
ce

 
ca

te
go

rie
s. 

Th
es

e t
ec

hn
olo

gi
es

 ra
nk

ed
 

hig
he

r t
ha

n 
bi

olo
gi

ca
l t

re
at

m
en

ts
 

re
du

ct
ion

 a
nd

 w
as

te
 d

ive
rs

ion
 ou

tc
om

es
.

In
iti

al
 

As
se

ss
m

en
t

M
ec

ha
ni

ca
l 

Tr
ea

tm
en

t
An

ae
ro

bi
c 

Di
ge

st
io

n
Gr

at
e 

In
cin

er
at

io
n

Fl
ui

di
se

d 

In
cin

er
at

io
n

(tw
o 

st
ag

e)
Py

ro
lys

is
Pl

as
m

a 
Ar

c 

re
du

ce
s 

GH
G 

em
is

sio
ns

?
?

Ge
ne

ra
te

s 

ga
s 

fo
r e

nd
 u

se
 

en
er

gy
 s

up
pl

y

di
ve

rs
io

n 
ta

rg
et

 
LI

FE
 C

YC
LE

 A
SS

ES
SM

EN
T

Th
e 

se
co

nd
 ra

nk
in

g 
ev

al
ua

tio
n 

us
ed

 

an
 in

du
st

ry
 s

ta
nd

ar
d 

as
se

ss
m

en
t t

oo
l 

to
 p

re
di

ct
 v

al
ue

s.
 T

he
 to

ol
 u

se
d 

be
st

 
es

tim
at

es
 fr

om
 o

pe
ra

tio
na

l f
ac

ili
tie

s 

ra
th

er
 th

an
 a

 p
ar

tic
ul

ar
 p

ro
pr

ie
ta

ry
 

te
ch

no
lo

gy
. T

hi
s 

as
se

ss
m

en
t r

ev
ie

we
d 

th
e 

to
ta

lit
y o

f e
nv

iro
nm

en
ta

l i
m

pa
ct

s 
an

d 
an

al
ys

es
 a

nd
 a

ny
 o

ffs
et

s 
ea

ch
 p

ro
ce

ss
 

co
ul

d 
ac

cu
m

ul
at

e 
ac

ro
ss

 it
s 

lif
et

im
e.

 

po
te

nt
ia

l r
es

ou
rc

e 
re

co
ve

ry
 o

ffs
et

s 
ar

e 
lik

e 
a 

cr
ed

it.

Th
e 

ai
m

 o
f t

he
 L

ife
 C

yc
le

 A
ss

es
sm

en
t 

wa
s 

to
 p

ro
du

ce
 a

 th
eo

re
tic

al
 m

od
el

 o
f t

he
 

en
vir

on
m

en
ta

l i
m

pa
ct

s 
of

 a
 te

ch
no

log
ic

al
 

pr
oc

es
s 

ac
ro

ss
 ti

m
e.

Th
e 

pr
oc

es
s 

re
vi

ew
ed

 (w
ith

 

(A
na

er
ob

ic
 D

ig
es

tio
n)

se
pa

ra
te

ly 
bi

ol
og

ic
al

ly 
tre

at
ed

 

To
 e

ffe
ct

iv
el

y r
an

k 
th

e 
pr

oc
es

se
s 

th
e 

lif
e 

cy
cle

 m
et

ho
do

log
y s

et
 a

 b
ou

nd
ar

y 
co

m
m

on
 to

 a
ll.

 T
he

 im
pa

ct
s 

fo
r e

ne
rg

y 
an

d 
wa

st
e 

di
sp

os
al

 w
er

e 
as

se
ss

ed
 

  fa
cil

ity
 a

nd
 c

on
ve

nt
io

na
l r

ec
yc

lin
g)

;
  R

es
id

ua
l w

as
te

 d
isp

os
al

;
  T

re
at

m
en

t a
nd

 tr
an

sp
or

ta
tio

n 
of

 g
as

 
ge

ne
ra

te
d;

 a
nd

  E
le

ct
ric

ity
 a

nd
 h

ea
t g

en
er

at
io

n.

Th
e 

re
su

lts
 p

re
se

nt
ed

 in
 th

is
 M

as
te

r 
Pl

an
 a

re
 b

as
ed

 o
n 

th
e 

Ci
ty

’s 
ex

is
tin

g 
wa

st
e 

m
an

ag
em

en
t s

ys
te

m
 w

hi
ch

 o
ffe

rs
 

ke
rb

sid
e 

re
cy

cli
ng

 a
nd

 w
as

te
 s

ep
ar

at
el

y. 
Th

e 
to

ta
l t

on
na

ge
s 

as
se

ss
ed

 u
sin

g 
th

e 
to

ol
 a

re
 m

ad
e 

up
 o

f t
he

 re
sid

en
tia

l a
nd

 
co

m
m

er
cia

l l
oa

ds
 c

om
bi

ne
d.

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n



In
 te

rm
s 

of
 e

co
no

m
ic

s 
an

d 
co

st
 o

f c
ar

bo
n 

ab
at

em
en

t t
he

 A
D 

+
 G

AS
 p

ro
ce

ss
 w

ou
ld

 
re

qu
ire

 tw
o 

co
nv

er
sio

n 
te

ch
no

lo
gi

es
 

to
 c

on
ve

rt
 th

e 
re

ne
wa

bl
e 

ga
se

s 
in

to
 

bi
og

as
 o

ut
pu

t f
ro

m
 a

na
er

ob
ic

 d
ig

es
tio

n 
an

d 
th

e 
m

et
ha

na
tio

n 
pr

oc
es

s 
(s

ee
 

pr
oc

es
s 

is
 s

en
si

tiv
e 

to
 th

e 
qu

al
ity

 o
f 

so
ur

ce
 s

ep
ar

at
ed

 o
rg

an
ic

s 
as

 A
D 

re
qu

ire
s 

ho
m

og
en

eo
us

 o
rg

an
ic

 m
at

er
ia

ls
 w

hi
ch

 
le

ad
 to

 fu
rth

er
 c

os
t i

m
po

st
s 

fo
r s

ou
rc

e 
se

pa
ra

te
d 

or
ga

ni
cs

 w
hi

ch
 is

 im
pr

ac
tic

al
 

fo
r a

 c
ity

 li
ke

 th
e 

Ci
ty

 o
f S

yd
ne

y.

of
fe

r t
he

 h
ig

he
st

 d
iv

er
sio

n 
of

 w
as

te
 fr

om
 

gr
ee

nh
ou

se
 g

as
 e

m
is

sio
ns

. 

RE
VI

EW
 O

F 
GA

SI
FI

CA
TI

ON
 

TE
CH

NO
LO

GI
ES

Th
e 

ou
tc

om
e 

of
 th

e 
Li

fe
 C

yc
le

 

te
ch

no
log

ie
s 

as
 p

ro
vi

di
ng

 th
e 

hi
gh

es
t 

ra
te

s 
fo

r d
iv

er
sio

n 
of

 w
as

te
 fr

om
 

As
se

ss
m

en
t r

eli
ed

 o
n 

th
eo

re
tic

al
 

m
od

ell
in

g 
of

 th
e 

pr
oc

es
se

s 
ev

al
ua

te
d.

 
To

 d
et

er
m

in
e 

th
e 

id
ea

l t
yp

e 
or

 c
la

ss
 

Te
ch

no
log

ie
s 

Re
vi

ew
 w

hi
ch

 fo
rm

s 
th

e 
Te

ch
ni

ca
l A

pp
en

di
x t

o 
th

is
 A

dv
an

ce
d 

Fi
ve

 k
ey

 s
el

ec
tio

n 
cr

ite
ria

 w
er

e 
ne

ed
ed

 
to

 b
e 

m
et

 fo
r i

nc
lu

sio
n 

of
 s

ui
ta

bl
e 

re
fe

re
nc

e 
te

ch
no

lo
gi

es
 to

 a
ss

es
s 

th
e 

1)
 C

om
m

er
ci

al
 M

at
ur

ity

ea
ch

 te
ch

no
log

y h
ad

 to
 b

e 
ei

th
er

  D
em

on
st

ra
te

d
re

fe
re

nc
e 

fa
cil

ity
 o

pe
ra

tin
g 

  P
ro

ve
n

op
er

at
io

n.
  C

om
m

er
ci

al

op
er

at
io

n.

2)
 P

la
nt

 T
hr

ou
gh

pu
t

te
ch

no
log

ie
s 

ne
ed

ed
 to

 p
ro

ce
ss

 b
et

we
en

 

hi
gh

 d
iv

er
sio

n 
le

ve
ls.

3)
 F

ee
ds

to
ck

Te
ch

no
log

ie
s 

ne
ed

ed
 to

 b
e 

ca
pa

bl
e 

of
 

an
d 

co
m

m
er

cia
l a

nd
 in

du
st

ria
l (

C&
I) 

m
or

e 
Co

un
cil

’s 
wa

st
e 

wi
th

in
 th

e 
vi

cin
ity

 
of

 th
e 

ad
va

nc
ed

 w
as

te
 tr

ea
tm

en
t p

la
nt

.

  A
vo

id
ed

 u
se

 o
f g

rid
 e

le
ct

ric
ity

 o
r f

os
sil

 
fu

el
 m

ai
ns

 g
as

 c
on

su
m

pt
io

n 
as

 a
 

re
su

lt 
of

 re
ne

wa
bl

e 
ga

s 
ge

ne
ra

tio
n 

an
d 

us
e;

 an
d 

m
et

al
s 

pr
od

uc
tio

n 
as

 a
 re

su
lt 

of
 re

cy
cli

ng
;

  A
vo

id
ed

 fe
rti

lis
er

 p
ro

du
ct

io
n 

as
 a

 

us
e;

 a
nd

  A
vo

id
ed

 g
ra

ve
l e

xt
ra

ct
io

n 
as

 a
 re

su
lt 

th
e 

pr
oc

es
s.

Th
e 

Ci
ty

 h
as

 u
se

d 
th

e 
Li

fe
 C

yc
le

 
As

se
ss

m
en

t t
o 

re
vi

ew
 th

e 
gr

ee
nh

ou
se

 
ga

s 
an

d 
wa

st
e 

di
ve

rs
io

n 
im

pa
ct

s 
of

 e
ac

h 

wa
st

e 
le

ve
ls.

Th
e 

re
du

ct
io

n 
in

 g
re

en
ho

us
e 

ga
s 

ab
ov

e 
th

e 
ot

he
r a

va
ila

bl
e 

ad
va

nc
ed

 
wa

st
e 

tre
at

m
en

t o
pt

io
ns

. T
he

 h
ig

he
r 

th
e 

ne
ga

tiv
e 

nu
m

be
r t

he
 g

re
at

er
 th

e 
im

pa
ct

 re
du

ct
io

n.

In
 te

rm
s 

of
 re

du
cin

g 
th

e 
Ci

ty
’s 

th
e 

te
ch

no
log

y. 
Th

is
 w

ou
ld

 a
ch

ie
ve

 th
e 

 

 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n



4)
 S

yn
ga

s 
Ge

ne
ra

tio
n

th
e 

ch
em

ic
al

 c
om

po
ne

nt
s 

of
 th

e 
wa

st
e 

an
d 

tre
at

m
en

t a
dd

iti
ve

s 
(s

ee
 C

ha
pt

er
 

of
 g

en
er

at
in

g 
a 

sy
ng

as
 th

at
 c

ou
ld

 b
e 

co
nv

er
te

d 
in

to
 s

ub
st

itu
te

 n
at

ur
al

 g
as

 v
ia

 

in
to

 th
e 

ga
s 

gr
id

.

5)
 B

es
t A

va
ila

bl
e 

St
an

da
rd

 E
m

is
si

on
s 

Pe
rf

or
m

an
ce

Te
ch

no
log

ie
s 

ha
d 

to
 m

ee
t o

r b
e 

be
tte

r 

In
cin

er
at

io
n 

Di
re

ct
iv

e.

SH
OR

TL
IS

TE
D 

RE
FE

RE
NC

E 
TE

CH
NO

LO
GI

ES

te
ch

no
log

ie
s 

m
et

 th
e 

se
le

ct
io

n 
cr

ite
ria

 

te
ch

no
log

ie
s 

ca
n 

be
 o

rg
an

is
ed

 in
to

 
th

re
e 

br
oa

d 
ca

te
go

rie
s 

or
 c

la
ss

es
 o

f 

Lo
w 

Te
m

pe
ra

tu
re

 C
on

ve
rs

io
n:

 b
as

ed
 

Hi
gh

 Te
m

pe
ra

tu
re

 C
on

ve
rs

io
n:

 b
as

ed
 on

 

Hi
gh

 Te
m

pe
ra

tu
re

 +
 A

sh
 M

el
tin

g:
 

ba
se

d 
on

 te
ch

no
log

ie
s 

in
co

rp
or

at
in

g 
a 

as
h 

an
d 

im
pu

rit
ie

s.

Th
e 

hi
gh

 te
m

pe
ra

tu
re

 +
 a

sh
 m

el
tin

g 

wa
st

e 
fe

ed
st

oc
ks

 to
 re

ne
wa

bl
e 

en
er

gy
 

co
nt

en
t a

nd
 le

ve
ls

 o
f w

as
te

 d
iv

er
sio

n 
as

 

W
HA

T 
IS

 T
HE

 M
AS

TE
R 

PL
AN

 P
RO

PO
SI

NG
?

Pl
an

 s
et

s 
ou

t t
he

 o
pt

io
ns

 fo
r t

he
 C

ity
 

of
 S

yd
ne

y t
o 

im
pr

ov
e 

th
e 

lo
ng

 te
rm

 
su

st
ai

na
bi

lit
y o

f i
ts

 w
as

te
 m

an
ag

em
en

t 

en
er

gy
 re

co
ve

ry
 s

olu
tio

n 
in

te
gr

at
ed

 w
ith

 
th

e 
ta

rg
et

s 
of

 th
e 

Re
ne

wa
bl

e 
En

er
gy

 a
nd

 
Tr

ig
en

er
at

io
n 

M
as

te
r P

la
ns

.

An
y o

f t
he

 h
ig

h 
te

m
pe

ra
tu

re
 p

lu
s 

as
h 

di
ve

rs
io

n 
an

d 
sy

ng
as

 g
en

er
at

io
n 

fo
r 

of
fe

rin
g 

th
e 

hi
gh

es
t o

ut
co

m
es

 in
 

th
is

 c
at

eg
or

y.

in
to

 th
e 

ga
s 

gr
id

 h
as

 th
e 

hi
gh

es
t e

nd
 

ec
on

om
ic

 v
al

ue
 a

s 
a 

re
ne

wa
bl

e 
ga

s 
th

an
 

as
 re

ne
wa

bl
e 

el
ec

tri
ci

ty
 a

nd
 p

ro
vi

de
s 

th
e 

pa
th

wa
y f

or
 th

e 
Ci

ty
’s 

ow
n 

co
nt

rib
ut

io
n 

of
 re

ne
wa

bl
e 

ga
s 

to
 s

up
pl

y a
ll 

of
 th

e 

th
e 

Ci
ty

’s 
ow

n 
pl

an
ne

d 
tri

ge
ne

ra
tio

n 

de
m

an
ds

 in
 th

e 
Ci

ty
 o

f S
yd

ne
y L

GA
. 

RE
NE

W
AB

LE
 E

NE
RG

Y

us
ed

 in
 th

e 
Ci

ty
 o

f S
yd

ne
y L

GA
 c

om
es

 

ga
s 

em
is

sio
ns

 fo
r t

he
 C

ity
 o

f S
yd

ne
y 

LG
A.

 R
en

ew
ab

le
 e

ne
rg

y t
ec

hn
ol

og
ie

s 

En
er

gy
 Ta

rg
et

.

Pl
an

 c
on

tri
bu

te
s 

to
wa

rd
 th

e 
Su

st
ai

na
bl

e 

of
 S

yd
ne

y L
GA

 e
m

is
sio

ns
 c

om
e 

fro
m

 

a 
ta

rg
et

 fo
r t

he
 C

ity
 o

f S
yd

ne
y L

GA
 to

 

el
ec

tri
ci

ty
 d

em
an

d 
by

 lo
ca

l g
en

er
at

io
n 

by
 

re
ne

wa
bl

e 
el

ec
tri

ci
ty

 g
en

er
at

io
n 

In
 d

ev
el

op
in

g 
th

e 
Re

ne
wa

bl
e 

En
er

gy
 

M
as

te
r P

la
n 

de
ta

ile
d 

re
se

ar
ch

 w
as

 

re
so

ur
ce

s 
in

sid
e 

an
d 

in
 p

ro
xim

ity
 to

 th
e 

co
m

m
er

cia
l a

nd
 in

du
st

ria
l w

as
te

 c
ou

ld
 

co
nt

rib
ut

e 
to

wa
rd

s 
th

e 
re

ne
wa

bl
e 

ga
s 

ne
ed

ed
 to

 fu
el

 th
e 

Ci
ty

’s 
pl

an
ne

d 
tri

ge
ne

ra
tio

n 
ne

tw
or

k.
 T

hi
s 

Ad
va

nc
ed

 

te
ch

no
log

ie
s 

ne
ed

ed
 to

 m
ax

im
is

e 
th

e 

to
 c

on
tri

bu
te

 to
wa

rd
s 

th
e 

re
ne

wa
bl

e 
ga

s 
an

d 
re

du
ct

io
n 

in
 g

re
en

ho
us

e 
ga

s 
em

is
sio

ns
 ta

rg
et

s.
 

RE
NE

W
AB

LE
 G

AS
ES

 
FR

OM
 W

AS
TE

of
 re

ne
wa

bl
e 

ga
se

s 
th

at
 c

an
 b

e 
re

co
ve

re
d 

fro
m

 th
e 

Ci
ty

 o
f S

yd
ne

y L
GA

 

wa
st

e 
th

at
 is

 n
ot

 o
th

er
wi

se
 re

cy
cle

d.
 

co
m

m
er

cia
l a

nd
 in

du
st

ria
l w

as
te

 in
 th

e 
Sy

dn
ey

 M
et

ro
po

lit
an

 a
nd

 E
xt

en
de

d 
Ar

ea
s 

Th
e 

Re
ne

wa
bl

e 
En

er
gy

 M
as

te
r P

la
n 

wa
st

e 
bo

th
 in

sid
e 

th
e 

Ci
ty

 o
f S

yd
ne

y L
GA

 

M
as

te
r P

la
n 

de
ta

ils
 th

e 
re

ne
wa

bl
e 

ga
s 

fe
ed

st
oc

ks
 a

va
ila

bl
e 

fro
m

 th
e 

Ci
ty

’s 
LG

A 
ow

n 
wa

st
e 

an
d 

ho
w 

th
is

 re
so

ur
ce

 c
an

 
be

 u
se

d 
to

 g
en

er
at

e 
re

ne
wa

bl
e 

ga
se

s 

th
es

e 
wa

st
es

 c
an

 b
e 

co
nv

er
te

d 
in

to
 a

 
su

bs
tit

ut
e 

na
tu

ra
l g

as
 (S

NG
) a

nd
 b

ro
ug

ht
 

to
 th

e 
ci

ty
 w

ith
in

 th
e 

ex
is

tin
g 

na
tu

ra
l 

ga
s 

pi
pe

 n
et

wo
rk

 o
r b

y l
iq

ue
fa

ct
io

n 
an

d 
tra

ns
po

rt
 to

 th
e 

ne
ar

es
t n

at
ur

al
 g

as
 p

ip
e 

ne
tw

or
k.

 T
hi

s 
pr

ov
id

es
 a

 c
om

m
on

 c
ar

rie
r 

of
 e

ne
rg

y r
ec

ov
er

ed
 fr

om
 w

as
te

 s
ui

ta
bl

e 
fo

r d
eli

ve
ry

 to
 th

e 
Ci

ty
.

Th
e 

tri
ge

ne
ra

tio
n 

de
ce

nt
ra

lis
ed

 e
ne

rg
y 

ca
pa

ci
ty

 c
ou

ld
 u

se
 th

e 
re

ne
wa

bl
e 

ga
se

s 
re

co
ve

re
d 

fro
m

 w
as

te
. N

at
ur

al
 g

as
 

fu
ell

ed
 tr

ig
en

er
at

io
n 

pr
ov

id
es

 lo
w 

ca
rb

on
 

el
ec

tri
ci

ty
 a

nd
 ze

ro
 c

ar
bo

n 
he

at
in

g 
an

d 
co

oli
ng

. T
hi

s 
re

du
ce

s 
gr

ee
nh

ou
se

 g
as

es
 

be
in

g 
em

itt
ed

 fr
om

 c
on

ne
ct

ed
 b

ui
ld

in
gs

 

Th
e 

re
ne

wa
bl

e 
ga

s 
en

er
gy

 p
ot

en
tia

l a
nd

 
as

so
cia

te
d 

re
du

ct
io

n 
in

 g
re

en
ho

us
e 

ga
s 

em
is

sio
ns

 fo
r t

he
 C

ity
’s 

LG
A 

ow
n 

wa
st

e 
wa

s 
in

clu
de

d 
in

 th
e 

Re
ne

wa
bl

e 
En

er
gy

 
M

as
te

r P
la

n 
bu

t t
he

 re
du

ct
io

n 
in

 w
as

te
 

fro
m

 th
e 

Re
ne

wa
bl

e 
En

er
gy

 M
as

te
r 

Us
in

g 
re

ne
wa

bl
e 

ga
se

s 
in

st
ea

d 
of

 
na

tu
ra

l g
as

 w
ou

ld
 e

ffe
ct

iv
el

y d
eli

ve
r a

 

pr
od

uc
e 

vir
tu

al
ly 

ze
ro

 n
et

 g
re

en
ho

us
e 

ga
s 

em
is

sio
ns

. R
en

ew
ab

le
 g

as
es

 a
re

 
cu

rre
nt

ly 
th

e 
le

as
t d

ev
el

op
ed

 fo
rm

 o
f 

re
ne

wa
bl

e 
en

er
gy

 in
 A

us
tra

lia
 s

o 
fu

rth
er

 
wo

rk
 w

as
 u

nd
er

ta
ke

n 
in

 th
e 

Re
ne

wa
bl

e 
En

er
gy

 M
as

te
r P

la
n 

to
 d

et
er

m
in

e 
th

e 
ac

tu
al

 p
ot

en
tia

l r
en

ew
ab

le
 g

as
 fe

ed
st

oc
k 

re
so

ur
ce

 a
nd

 th
e 

ec
on

om
ic

s 
of

 re
ne

wa
bl

e 
ga

s 
te

ch
no

log
ie

s 
wh

ich
 a

re
 in

clu
de

d 
in

 
th

at
 M

as
te

r P
la

n.

9
CI

TY
 O

F 
SY

DN
EY

 | 
Ad

va
nc

ed
 W

as
te

 Tr
ea

tm
en

t M
as

te
r P

la
n



in
to

 th
e 

fo
ss

il 
fu

el
 g

as
 g

rid
 re

co
ve

r u
p 

to
 th

re
e 

tim
es

 th
e 

pr
im

ar
y r

en
ew

ab
le

 
en

er
gy

 re
so

ur
ce

 th
an

 re
ne

wa
bl

e 
el

ec
tri

ci
ty

 g
en

er
at

io
n 

on
ly 

it 
wo

ul
d 

al
so

 
re

du
ce

 g
re

en
ho

us
e 

ga
s 

em
is

sio
ns

 b
y 

up
 to

 fo
ur

 ti
m

es
 a

s 
m

uc
h 

as
 re

ne
wa

bl
e 

el
ec

tri
ci

ty
 g

en
er

at
io

n 
on

ly 
as

 w
ell

 a
s 

re
ne

wa
bl

e 
en

er
gy

 fr
om

 a
 re

so
ur

ce
 th

at
 

wh
er

e 
it 

wo
ul

d 
ta

ke
 u

p 
la

nd
 a

nd
 g

en
er

at
e 

m
et

ha
ne

 e
m

is
sio

ns
. 

Eu
ro

pe
 is

 c
ur

re
nt

ly 
th

e 
gl

ob
al

 le
ad

er
 

an
d 

fa
r a

he
ad

 o
f A

us
tra

lia
 in

 te
rm

s 
of

 

of
 b

ot
h 

by
 s

m
ar

t a
nd

 in
te

gr
at

ed
 

re
gu

la
to

ry
 a

pp
ro

ac
he

s.

Co
nv

er
tin

g 
wa

st
e 

in
to

 a
 re

ne
wa

bl
e 

ga
s 

wo
ul

d 
al

so
 re

du
ce

 p
re

ss
ur

e 
on

 S
yd

ne
y 

Tr
ig

en
er

at
io

n 
su

pp
lie

d 
by

 re
ne

wa
bl

e 
ga

s 

in
du

st
ria

l w
as

te
 c

on
ve

rte
d 

to
 s

ub
st

itu
te

 

ga
s 

gr
id

 h
as

 th
e 

lo
we

st
 m

ar
gi

na
l s

oc
ia

l 
co

st
 o

f a
ba

te
m

en
t t

ha
n 

an
y r

en
ew

ab
le

 

co
ul

d 
po

te
nt

ia
lly

 h
av

e 
ne

ga
tiv

e 
m

ar
gi

na
l 

Us
in

g 
re

ne
wa

bl
e 

ga
se

s 
fro

m
 w

as
te

 in
 

th
e 

Ci
ty

’s 
tri

ge
ne

ra
tio

n 
ne

tw
or

k 
wi

ll 
al

so
 

ov
er

co
m

e 
th

e 
pr

ob
le

m
 o

f e
ns

ur
in

g 
th

e 
re

lia
bl

e 
an

d 
co

ns
is

te
nt

 s
up

pl
y o

f l
oc

al
 

en
er

gy
 in

to
 th

e 
fu

tu
re

 w
ith

ou
t t

he
 n

ee
d 

to
 re

ly 
on

 fo
ss

il 
fu

el
 s

pi
nn

in
g 

re
se

rv
e.

Fu
rth

er
 e

ne
rg

y c
an

 b
e 

ha
rn

es
se

d 
by

 
co

nv
er

tin
g 

in
or

ga
ni

c 
wa

st
e 

in
to

 s
yn

ga
s.

 

Re
ne

wa
bl

e 
En

er
gy

 M
as

te
r P

la
n 

or
ga

ni
c 

wa
st

e 
on

ly 
wa

s 
ta

ke
n 

in
to

 a
cc

ou
nt

 fo
r t

he
 

su
pp

ly 
of

 re
ne

wa
bl

e 
ga

se
s 

to
 th

e 
Ci

ty
’s 

tri
ge

ne
ra

tio
n 

ne
tw

or
k.

 G
as

 d
er

iv
ed

 fr
om

 

ga
se

s 
ar

e 
in

clu
de

d 
in

 th
is

 A
dv

an
ce

d 

Of
 th

e 
to

ta
l r

en
ew

ab
le

 g
as

 re
so

ur
ce

 

co
m

m
er

cia
l a

nd
 in

du
st

ria
l w

as
te

 c
ou

ld
 

fo
ss

il 
fu

el
 n

at
ur

al
 g

as
 s

up
pl

yin
g 

th
e 

Ci
ty

’s 
pl

an
ne

d 
tri

ge
ne

ra
tio

n 
ne

tw
or

k.
 T

hi
s 

th
e 

ga
s 

ne
ed

ed
 to

 fu
el

 th
e 

tri
ge

ne
ra

tio
n 

ne
tw

or
k 

in
 th

e 
fo

ur
 lo

w 
ca

rb
on

 zo
ne

s 

de
riv

ed
 fr

om
 th

e 
Ci

ty
’s 

LG
A 

ow
n 

wa
st

e 
wi

ll 
po

te
nt

ia
lly

 b
e 

ch
ea

pe
r t

ha
n 

fo
ss

il 
fu

el
 n

at
ur

al
 g

as
 in

 th
e 

im
m

ed
ia

te
 fu

tu
re

 

fo
rm

 re
ne

wa
bl

e 
en

er
gy

 a
 n

ew
 re

gu
la

to
ry

 
re

gi
m

e 
a 

Go
ve

rn
m

en
t l

ed
 m

ar
ke

t 
de

ve
lo

pm
en

t a
pp

ro
ac

h 
wi

ll 
ne

ed
 to

 b
e 

ad
op

te
d 

sim
ila

r t
o 

th
e 

Ge
rm

an
 m

od
el

 to
 

re
du

ct
io

n 
of

 re
ne

wa
bl

e 
ga

se
s 

an
d 

to
 

Re
ne

wa
bl

e 
Ga

s 
Ta

rg
et

 a
nd

 D
ev

el
op

 
Re

gu
la

to
ry

 R
eg

im
e 

fo
r R

en
ew

ab
le

 G
as

es
’ 

in
 C

ha
pt

er
 5

. 

Th
e 

Ci
ty

’s 
pl

an
s 

fo
r p

re
cin

ct
 tr

ig
en

er
at

io
n 

wi
ll 

cr
ea

te
 a

 m
ar

ke
t f

or
 re

ne
wa

bl
e 

ga
se

s 

im
pr

ov
in

g 
th

e 
co

m
m

er
cia

l v
ia

bi
lit

y o
f 

co
nt

rib
ut

in
g 

to
wa

rd
s 

th
e 

ec
on

om
y.

 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n



 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n



TR
AC

KI
NG

 2
03

0 
TA

RG
ET

S

gr
ee

nh
ou

se
 g

as
 e

m
is

sio
ns

 fr
om

 
re

ne
wa

bl
e 

en
er

gy
 p

ro
po

se
d 

by
 th

is
 

Th
e 

re
du

ct
io

n 
in

 g
re

en
ho

us
e 

ga
s 

em
is

sio
ns

 b
ro

ug
ht

 a
bo

ut
 b

y r
en

ew
ab

le
 

ga
s 

de
riv

ed
 fr

om
 w

as
te

 re
pl

ac
in

g 
na

tu
ra

l 
ga

s 
su

pp
lyi

ng
 th

e 
Ci

ty
’s 

tri
ge

ne
ra

tio
n 

ne
tw

or
k 

ar
e 

ac
co

un
te

d 
fo

r i
n 

th
e 

Re
ne

wa
bl

e 
En

er
gy

 M
as

te
r P

la
n 

bu
t t

he
 

re
du

ct
io

n 
in

 g
re

en
ho

us
e 

ga
s 

em
is

sio
ns

 
br

ou
gh

t a
bo

ut
 b

y a
vo

id
ed

 m
et

ha
ne

 

re
ne

wa
bl

e 
ga

s 
ge

ne
ra

tio
n 

is
 a

cc
ou

nt
ed

 

M
as

te
r P

la
n.

 

 so
lid

 w
as

te
. 

 R
ed

uc
e 

gr
ee

nh
ou

se
 g

as
 e

m
is

sio
ns

 
fro

m
 w

as
te

 re
cy

cle
d 

or
 re

co
ve

re
d 

 a
 ye

ar
 

(n
ot

 in
clu

de
d 

in
 th

e 
Re

ne
wa

bl
e 

En
er

gy
 

M
as

te
r P

la
n)

.
 R

ed
uc

e 
gr

ee
nh

ou
se

 g
as

 e
m

is
sio

ns
 

 a
 ye

ar
 

(n
ot

 in
clu

de
d 

in
 th

e 
Re

ne
wa

bl
e 

En
er

gy
 

M
as

te
r P

la
n)

.
 R

ed
uc

e 
gr

ee
nh

ou
se

 g
as

 e
m

is
sio

ns
 

M
tC

O

wa
st

e 
in

to
 re

ne
wa

bl
e 

ga
s 

fo
r t

he
 

Re
ne

wa
bl

e 
En

er
gy

 M
as

te
r P

la
n)

.
 re

cy
cla

bl
e 

wa
st

e 
in

to
 re

ne
wa

bl
e 

ga
s 

fo
r t

he
 tr

ig
en

er
at

io
n 

ne
tw

or
k 

re
du

ce
 

gr
ee

nh
ou

se
 g

as
 e

m
is

sio
ns

 a
cr

os
s 

th
e  

 Ci
ty

’s 
LG

A 
tri

ge
ne

ra
tio

n 
ne

tw
or

k 

av
ai

la
bl

e 
wi

th
in

 th
e 

Ci
ty

’s 
LG

A 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n



AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T
AD

VA
NC

ED
  

W
AS

TE
 

TR
EA

TM
EN

T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6
CI

TY
 O

F 
SY

DN
EY

 | 
Ad

va
nc

ed
 W

as
te

 Tr
ea

tm
en

t M
as

te
r P

la
n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

1



W
HY

 T
HI

NG
S 

HA
VE

 
TO

 C
HA

NG
E

Th
e 

ca
se

 fo
r s

ee
kin

g 
an

 a
lte

rn
at

iv
e 

so
lu

tio
n 

to
 im

pr
ov

e 
cu

rre
nt

 w
as

te
 

pr
ac

tic
e 

is
 s

ta
rk

; g
ro

wt
h 

in
 C

ity
 w

as
te

 

ga
s 

em
is

sio
ns

 lo
ad

s;
 u

ps
tre

am
 im

pa
ct

s 

m
or

e 
ex

te
ns

iv
e 

wa
st

e 
tra

ns
po

rt
 

en
vir

on
m

en
ta

l a
nd

 e
co

no
m

ic
 c

as
e.

GR
OW

TH
 L

EV
EL

S 
OF

 W
AS

TE
To

ta
l w

as
te

 g
en

er
at

io
n 

wi
th

in
 th

e 
Ci

ty
’s 

to
 c

on
tin

ue
 to

 ri
se

 w
ith

 in
cr

ea
se

s 
in

 
po

pu
la

tio
n 

an
d 

bu
sin

es
s 

gr
ow

th
. I

n 

wa
st

e 
af

te
r r

ec
yc

lin
g.

 T
hi

s 
pe

r c
ap

ita
 

ra
te

 h
as

 s
ho

wn
 s

om
e 

sig
ns

 o
f l

ev
ell

in
g 

in
cr

ea
se

 in
 a

bs
olu

te
 le

ve
ls

 o
f w

as
te

.

Th
e 

ch
ar

ac
te

ris
tic

s 
of

 th
is

 w
as

te
 a

re
 

RE
SI

DE
NT

IA
L 

W
AS

TE
 L

EV
EL

S 
TO

 2
03

0
Fig

ur
e 

9 
is

 fo
r m

un
ici

pa
l s

oli
d 

wa
st

e 

wa
st

e 
lo

ad
 (t

he
 c

om
bi

ne
d 

to
ta

l f
or

 

 

Th
is

 M
as

te
r P

la
n 

pr
op

os
es

 
to

 u
til

ise
 w

as
te

 re
so

ur
ce

s 
in

 a
 w

ay
 th

at
 re

pr
es

en
ts

 
a 

ra
di

ca
l d

ep
ar

tu
re

 fr
om

 
cu

rre
nt

 p
ra

ct
ic

e.

Th
e 

pr
op

os
ed

 u
se

 
of

 a
dv

an
ce

d 
wa

st
e 

tre
at

m
en

t t
ec

hn
olo

gi
es

 
to

 c
on

ve
rt 

so
lid

 w
as

te
 

in
to

 a
 re

ne
wa

bl
e 

ga
s 

wi
ll 

pr
ov

id
e 

im
m

ed
ia

te
 a

nd
 

th
er

m
al

 c
on

ve
rs

io
n 

tre
at

m
en

t t
ec

hn
olo

gi
es

 
th

at
 w

ill
 re

du
ce

 th
e 

Ci
ty

’s 
re

lia
nc

e 
on

 fo
ss

il 
fu

el
 

na
tu

ra
l g

as
 a

nd
 p

ro
vid

e 
an

 in
te

gr
at

ed
 w

as
te

 
re

cy
cli

ng
 a

nd
 re

ne
wa

bl
e 

en
er

gy
 s

olu
tio

n 
th

at
 

re
du

ce
 g

re
en

ho
us

e 
ga

s 
em

iss
ion

s 
by

 a
vo

id
in

g 
or

 
di

sp
la

cin
g 

cu
rre

nt
 s

ou
rc

es
 

of
 e

m
iss

ion
s.

CO
M

M
ER

CI
AL

 A
ND

 IN
DU

ST
RI

AL
 

W
AS

TE
 L

EV
EL

S 
TO

 2
03

0
In

cr
ea

se
s 

in
 c

om
m

er
cia

l w
as

te
 a

re
 

bu
sin

es
s 

gr
ow

th
. C

om
m

er
cia

l w
as

te
 

ge
ne

ra
te

d 
in

 th
e 

Ci
ty

 L
GA

 is
 c

ur
re

nt
ly 

th
at

 th
e 

co
m

m
er

cia
l w

as
te

 lo
ad

 in
 th

e 

 

TR
EA

TM
EN

T

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.1.



LA
ND

FI
LL

: R
IS

IN
G 

CO
ST

S 
AN

D 
FA

LL
IN

G 
CA

PA
CI

TY

of
 th

e 
wa

st
e 

ge
ne

ra
te

d 
fro

m
 S

yd
ne

y 
M

et
ro

po
lit

an
 A

re
a 

ho
us

eh
old

s 
en

di
ng

 u
p 

fa
r a

s 
pr

ac
tic

ab
le

. E
xis

tin
g 

Ci
ty

 w
as

te
 

wa
st

e 
so

rti
ng

 to
 m

in
im

is
e 

th
e 

le
ve

ls
 

of
 th

e 
wa

st
e 

fro
m

 h
ou

se
ho

ld
s 

wi
ll 

Ex
is

tin
g 

wa
st

e 
tre

at
m

en
t s

ys
te

m
s 

ha
ve

 
gr

ea
tly

 re
du

ce
d 

th
e 

Ci
ty

’s 
de

pe
nd

en
ce

 

tre
at

m
en

ts
 m

us
t s

til
l b

e 
di

sp
os

ed
 o

f 

Th
e 

Ci
ty

 d
oe

s 
no

t o
wn

 o
r c

on
tro

l 

Sy
dn

ey
 M

et
ro

po
lit

an
 A

re
a 

ar
e 

al
m

os
t 

fu
lly

 p
riv

at
is

ed
.

To
ge

th
er

 w
ith

 th
e 

la
rg

er
 S

yd
ne

y 

In
cr

ea
sin

g 
re

gu
la

to
ry

 c
om

pl
ia

nc
e 

co
nt

in
ue

 to
 fo

rc
e 

up
 c

os
ts

 a
ss

oc
ia

te
d 

wi
th

 h
ea

dl
in

e 
co

st
s 

fo
r w

as
te

 n
ow

 a
t 

pr
es

en
t v

al
ue

 b
y t

ha
t t

im
e.

st
ee

pl
y i

n 
th

e 
pa

st
 d

ec
ad

e.
 T

he
 le

vy
 

ris
es

 a
im

 to
 m

ak
e 

wa
st

e 
tre

at
m

en
t a

nd
 

re
cy

cli
ng

 in
fra

st
ru

ct
ur

e 
m

or
e 

via
bl

e 
wh

en
 

wi
th

 th
e 

Co
ns

um
er

 P
ric

e 
In

de
x. 

Th
is

 le
vy

 
is

 a
ls

o 
ap

pl
ie

d 
in

 fu
ll 

to
 w

as
te

 d
isp

os
ed

 
ev

en
 a

fte
r p

ro
ce

ss
in

g 
in

 a
dv

an
ce

d 
wa

st
e 

tre
at

m
en

t f
ac

ili
tie

s.

th
e 

pr
ic

e 
on

 c
ar

bo
n.

 

ac
ce

pt
in

g 
m

ixe
d 

wa
st

e 
wi

th
in

 S
yd

ne
y 

no
w 

re
m

ai
n 

av
ai

la
bl

e 
fo

r w
as

te
 w

ith
in

 
th

e 
Sy

dn
ey

 re
gi

on
. E

as
te

rn
 C

re
ek

 a
nd

 

wi
ll 

fo
llo

w 
so

on
 a

fte
r. 

It 
is

 e
xp

ec
te

d 
th

at
 

ra
il 

lin
k.

 

It 
is

 a
pp

ar
en

t t
ha

t w
ith

in
 th

e 
tim

ef
ra

m
e 

lik
el

y t
o 

be
 d

iv
isi

ve
 fo

r t
he

 c
om

m
un

ity
 

co
m

pe
ns

at
io

n 
fo

r t
he

 a
re

a 
se

le
ct

ed
 to

 

wi
ll 

dr
iv

e 
up

 th
e 

co
st

 o
f d

isp
os

al
.

 
 

 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

1



LI
M

IT
ED

 P
RO

CE
SS

IN
G 

CA
PA

CI
TY

 F
OR

 
TR

EA
TI

NG
 W

AS
TE

Th
er

e 
is

 li
m

ite
d 

ex
is

tin
g 

or
 p

ro
po

se
d 

op
tio

ns
 fo

r t
re

at
in

g 
wa

st
e 

in
 th

e 
Sy

dn
ey

 
re

gi
on

. T
re

at
in

g 
wa

st
e 

is
 im

po
rta

nt
 

be
fo

re
 d

isp
os

al
.

Cu
rre

nt
 p

ro
ce

ss
in

g 
ca

pa
ci

ty
 fo

r 
tre

at
m

en
t o

f w
as

te
 u

sin
g 

m
ec

ha
ni

ca
l 

bi
ol

og
ic

al
 m

at
er

ia
l f

ac
ili

tie
s 

is
 li

m
ite

d 

co
m

bi
ne

d 
wa

st
e 

ge
ne

ra
te

d 
in

 th
e 

Sy
dn

ey
 

M
et

ro
po

lit
an

 A
re

a 
su

ita
bl

e 
fo

r t
re

at
m

en
t 

Pu
bl

icl
y a

nn
ou

nc
ed

 fa
cil

iti
es

 in
 p

la
nn

in
g 

Th
er

e 
is

 a
n 

in
cr

ea
sin

g 
dr

iv
er

 to
 in

clu
de

 
m

or
e 

tre
at

m
en

t o
pt

io
ns

 in
 th

e 
Sy

dn
ey

 
re

gi
on

 to
 e

ns
ur

e 
th

e 
m

ax
im

um
 re

co
ve

ry
 

of
 re

so
ur

ce
s 

fro
m

 w
as

te
. T

he
 o

pt
io

ns
 

th
at

 c
an

 re
co

ve
r t

ho
se

 re
so

ur
ce

s 
to

 
an

 e
xt

en
t t

ha
t m

in
im

is
es

 re
lia

nc
e 

on
 

hi
gh

es
t i

m
po

rta
nc

e.

LA
ND

FI
LL

 G
RE

EN
HO

US
E 

GA
S 

EM
IS

SI
ON

S

an
d 

de
co

m
po

se
s 

ov
er

 ti
m

e 
it 

em
its

 

Th
es

e 
gr

ee
nh

ou
se

 g
as

es
 a

re
 c

re
at

in
g 

gl
ob

al
 w

ar
m

in
g 

le
ad

in
g 

to
 c

lim
at

e 

m
or

e 
po

we
rfu

l a
s 

a 
gr

ee
nh

ou
se

 g
as

 th
an

 
ca

rb
on

 d
io

xid
e 

an
d 

le
ve

ls
 a

re
 g

ro
wi

ng
 

wi
th

 in
cr

ea
se

d 
m

et
ha

ne
 e

m
is

sio
ns

 fr
om

 

to
ta

l g
re

en
ho

us
e 

ga
s 

em
is

sio
ns

. T
he

 
gr

ee
nh

ou
se

 g
as

 e
m

is
sio

ns
 fr

om
 d

om
es

tic
 

di
ox

id
e 

eq
ui

va
le

nt
 (C

O
). 

Em
is

sio
ns

 
ar

isi
ng

 fr
om

 c
om

m
er

cia
l w

as
te

 g
en

er
at

ed
 

di
sp

os
al

 a
nd

 s
ou

gh
t p

ro
ce

ss
in

g 
op

tio
ns

 
fo

r i
ts

 w
as

te
.

Un
de

r c
ur

re
nt

 n
at

io
na

l g
re

en
ho

us
e 

ga
s 

ad
va

nc
ed

 w
as

te
 tr

ea
tm

en
t f

ac
ili

ty
 

po
llu

tio
n 

wi
th

 a
 fa

ct
or

 e
qu

iv
al

en
t t

o 
un

pr
oc

es
se

d 
wa

st
e.

 

To
 h

elp
 m

ee
t t

he
 C

ity
’s 

ca
rb

on
 re

du
ct

io
n 

al
so

 u
til

isi
ng

 th
e 

en
er

gy
 in

 w
as

te
 a

nd
 

em
is

sio
ns

 c
ur

re
nt

ly 
fro

m
 re

m
ot

e 
fo

ss
il 

fu
el

 p
ow

er
 g

en
er

at
io

n 
ca

n 
be

 re
du

ce
d.

 
Th

e 
ne

t e
ffe

ct
 w

ill
 b

e 
fo

r t
he

 C
ity

 to
 

re
du

ce
 g

re
en

ho
us

e 
ga

s 
em

is
sio

ns
 fr

om
 

wa
st

e 
by

 u
sin

g 
wa

st
e 

as
 a

 re
ne

wa
bl

e 
ga

s 

pr
ic

e 
on

 c
ar

bo
n 

as
 a

 m
ea

ns
 o

f a
ss

ig
ni

ng
 

ab
at

em
en

t a
ct

io
ns

 a
re

 le
ss

 c
er

ta
in

. 

m
ak

es
 in

ve
st

m
en

t i
n 

co
nv

er
tin

g 
wa

st
e 

di
re

ct
 a

ct
io

n.

US
IN

G 
OR

GA
NI

C 
RE

SO
UR

CE
S 

IN
 W

AS
TE

Th
e 

or
ga

ni
c 

co
nt

en
t o

f w
as

te
 m

ig
ht

 
po

te
nt

ia
lly

 b
e 

se
pa

ra
te

d 
fo

r r
ec

ov
er

y o
f 

its
 n

ut
rie

nt
 v

al
ue

. T
he

re
 a

re
 a

 n
um

be
r 

of
 re

as
on

s 
wh

y t
hi

s 
is

 n
ot

 a
s 

via
bl

e 
fo

r 
th

e 
Ci

ty
 o

f S
yd

ne
y L

GA
 a

s 
re

co
ve

rin
g 

th
e 

re
ne

wa
bl

e 
en

er
gy

 c
on

te
nt

 o
f t

ha
t w

as
te

.

Se
pa

ra
tin

g 
th

e 
or

ga
ni

cs
 a

t s
ou

rc
e 

is
 

a 
m

ea
ns

 to
 re

co
ve

r t
hi

s 
fra

ct
io

n 
fro

m
 

m
ixe

d 
wa

st
e.

 A
 F

ed
er

al
 G

ov
er

nm
en

t 
an

al
ys

is
 o

f e
xis

tin
g 

se
pa

ra
te

 fo
od

 

of
 th

e 
fo

od
 w

as
te

 w
ill

 b
e 

ca
pt

ur
ed

. 

Th
e 

lev
els

 o
f f

oo
d 

wa
st

e 
av

ai
la

bl
e 

in
 

th
e 

Ci
ty

’s 
re

sid
en

tia
l w

as
te

 m
ea

ns
 th

at
 

a 
se

pa
ra

te
 c

ap
tu

re
 o

f o
rg

an
ics

 w
ou

ld
 

re
nd

er
 th

e 
re

m
ai

ni
ng

 w
as

te
 u

ns
ui

ta
bl

e 
fo

r 
pr

oc
es

sin
g 

at
 th

e 
ex

ist
in

g 
wa

st
e 

tre
at

m
en

t 
pl

an
t. 

Th
is 

co
ul

d 
lea

d 
to

 a
n 

un
de

sir
ab

le
 

Co
un

cil
s 

th
at

 h
av

e 
op

te
d 

to
 re

co
ve

r f
oo

d 

th
eir

 g
ar

de
n 

wa
st

e 
se

rv
ic

e.
 D

ue
 to

 th
e 

hi
gh

 ri
se

 d
ev

el
op

m
en

t n
at

ur
e 

of
 th

e 
ci

ty
 

th
e 

Ci
ty

’s 
ga

rd
en

 o
rg

an
ic

s 
se

rv
ic

e 
co

ve
rs

 

po
ss

ib
le

 fo
r t

he
 C

ity
’s 

ho
us

eh
old

s.

Th
e 

Ci
ty

 c
ur

re
nt

ly 
us

es
 a

 p
ro

ce
ss

in
g 

fa
cil

ity
 to

 s
ep

ar
at

e 
so

m
e 

or
ga

ni
cs

 fr
om

 
re

sid
en

tia
l w

as
te

. T
hi

s 
pr

ov
id

es
 a

 p
ar

tia
l 

re
co

ve
ry

 s
olu

tio
n.

 H
ow

ev
er

 th
e 

Ci
ty

’s 
le

ve
l o

f o
rg

an
ic

 w
as

te
 is

 lo
w 

(s
ee

 C
ha

pt
er

 

or
ga

ni
c 

co
nt

en
t w

ou
ld

 m
ea

n 
th

e 
so

rti
ng

 

An
 e

ne
rg

y r
ec

ov
er

y o
pt

io
n 

ca
n 

pr
oc

es
s 

th
e 

ex
is

tin
g 

le
ve

l o
f o

rg
an

ic
s 

in
 w

as
te

 

or
ga

ni
cs

 w
as

te
 a

vo
id

an
ce

 p
ro

gr
am

s 
to

 
re

du
ce

 th
at

 le
ve

l w
hi

le
 re

m
ai

ni
ng

 v
ia

bl
e.

Th
e 

Ci
ty

 o
f S

yd
ne

y’s
 u

se
 o

f e
xis

tin
g 

wa
st

e 
tre

at
m

en
t s

ub
st

an
tia

lly
 lo

we
rs

 

Th
at

 fa
cil

ity
 a

ls
o 

ha
nd

le
s 

wa
st

e 
fro

m
 

ot
he

r c
ou

nc
ils

 a
nd

 c
om

m
er

cia
l u

se
rs

. 

fo
r t

he
 o

ut
pu

t f
ro

m
 th

e 
tre

at
m

en
t f

ac
ili

ty
 

A 
PR

IC
E 

ON
 C

AR
BO

N 
ON

 W
AS

TE

ca
rb

on
 in

 th
e 

fo
rm

 o
f a

 ta
x s

ta
rte

d 
at

 

A 
pr

ic
e 

on
 c

ar
bo

n 
ex

clu
de

s 
em

is
sio

ns
 

an
d 

bi
og

as
 a

nd
 th

er
ef

or
e 

wi
ll 

co
nt

rib
ut

e 
to

wa
rd

s 
th

e 
de

ve
lo

pm
en

t o
f a

 m
ar

ke
t 

th
e 

av
oid

ed
 w

as
te

 le
vy

 w
hi

ch
 c

ur
re

nt
ly 

wa
st

e 
di

sp
os

al
 w

ill
 h

av
e 

a 
fa

r g
re

at
er

 
im

pa
ct

 in
 d

ev
el

op
in

g 
a 

via
bl

e 
re

ne
wa

bl
e 

en
er

gy
 fr

om
 w

as
te

 s
ec

to
r t

ha
n 

a 
pr

ic
e 

on
 c

ar
bo

n.

in
ve

st
m

en
t w

ill
 b

e 
ne

ed
ed

 b
y o

pe
ra

to
rs

 
to

 m
iti

ga
te

 g
re

en
ho

us
e 

ga
s 

em
is

sio
ns

 
an

d 
ca

rb
on

 ta
x l

ia
bi

lit
y. 

Th
e 

Ci
ty

 fo
cu

se
s 

on
 a

ba
te

m
en

t m
ea

su
re

s 
to

 re
du

ce
 

an
y c

on
tri

bu
tio

n 
fro

m
 it

s 
wa

st
e 

to
 

ca
rb

on
 p

oll
ut

io
n.

Th
e 

ca
rb

on
 p

ric
in

g 
m

ec
ha

ni
sm

 c
ur

re
nt

ly 

of
 d

isp
os

al
 s

o 
sh

ou
ld

 th
e 

ca
rb

on
 p

ric
in

g 
m

ec
ha

ni
sm

 b
e 

re
pe

al
ed

 b
y P

ar
lia

m
en

t 
it 

wi
ll 

ha
ve

 li
ttl

e 
im

pa
ct

 o
n 

th
e 

co
st

 o
f 

Hi
er

ar
ch

y a
s 

a 
sim

pl
e 

gu
id

e 
to

 th
e 

be
st

 
av

ai
la

bl
e 

m
an

ag
em

en
t l

ev
el

 to
 re

co
ve

r 
re

so
ur

ce
s 

fro
m

 w
as

te
. A

 s
im

pl
e 

ve
rs

io
n 

th
e 

re
co

ve
ry

 o
f e

ne
rg

y r
es

ou
rc

es
 is

 

ab
se

nc
e 

of
 d

at
a 

to
 a

ch
ie

ve
 th

e 
be

st
 

st
ud

y t
ha

t s
ho

ws
 a

n 
en

vir
on

m
en

ta
l 

im
pr

ov
em

en
t s

ho
ul

d 
be

 c
on

sid
er

ed
 in

 

de
te

rm
in

ed
 th

at
 in

 m
os

t i
ns

ta
nc

es
 

re
co

ve
ry

 o
f e

ne
rg

y f
ro

m
 fo

od
 in

 m
ixe

d 
wa

st
e 

is
 b

et
te

r f
or

 th
e 

en
vir

on
m

en
t t

ha
n 

re
co

ve
ry

 fo
r l

ow
 g

ra
de

 a
pp

lic
at

io
ns

 th
at

 
do

 n
ot

 re
tu

rn
 n

ut
rie

nt
s 

in
to

 th
e 

fo
od

 
pr

od
uc

tio
n 

cy
cle

.

th
at

 th
e 

av
oid

an
ce

 o
f f

oo
d 

wa
st

e 
m

ay
 p

ro
ve

 a
 m

or
e 

us
ef

ul
 a

pp
ro

ac
h 

to
 

re
du

cin
g 

th
e 

wa
st

ag
e 

of
 fo

od
 o

rg
an

ic
s.

 
Su

ch
 a

n 
ap

pr
oa

ch
 a

vo
id

s 
th

e 
ne

ed
 

ve
hi

cle
s 

ne
ed

ed
 fo

r c
oll

ec
tio

n.
 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.1.



El
em

en
t

da
ta

)
ab

so
lu

te
 m

ax
im

um
Ar

se
ni

c
Ch

ro
m

iu
m

 (t
ot

al
)

Co
pp

er
Ni

ck
el

Le
ad

 
M

er
cu

ry
 

Zi
nc

TR
AN

SP
OR

T 
IM

PA
CT

S 
FR

OM
 W

AS
TE

To
 d

isp
os

e 
of

 w
as

te
 w

ith
in

 th
e 

Sy
dn

ey
 

m
ov

em
en

ts
 a

re
 re

qu
ire

d 
ea

ch
 a

nd
 e

ve
ry

 
ye

ar
. E

ac
h 

m
ov

em
en

t c
on

tri
bu

te
s 

to
 th

e 
gr

ee
nh

ou
se

 g
as

 a
nd

 n
ox

io
us

 p
oll

ut
an

t 
em

is
sio

ns
 lo

ad
 a

ss
oc

ia
te

d 
wi

th
 w

as
te

 a
s 

we
ll 

as
 th

e 
co

ng
es

tio
n 

of
 ro

ad
wa

ys
.

wa
st

e 
tre

at
m

en
t u

se
d 

by
 th

e 
Ci

ty
 o

f 
Sy

dn
ey

 a
re

 lo
ca

te
d 

at
 s

om
e 

di
st

an
ce

 o
n 

th
e 

pe
rip

he
ry

 o
f t

he
 m

et
ro

po
lit

an
 a

re
a.

 

up
on

 a
 n

et
wo

rk
 o

f t
ra

ns
fe

r s
ta

tio
ns

 to
 

ag
gr

eg
at

e 
wa

st
e 

fro
m

 s
m

al
le

r c
oll

ec
tio

n 

or
 tr

ea
tm

en
t l

oc
at

io
ns

.

Si
nc

e 
th

e 
tra

ns
fe

r s
ta

tio
ns

 w
er

e 
se

t u
p 

on
 th

os
e 

tra
ns

fe
r s

ta
tio

ns
 is

 n
ot

 a
n 

de
liv

er
y o

f m
at

er
ia

ls
 to

 a
dv

an
ce

d 
wa

st
e 

tre
at

m
en

t. 

Co
m

m
er

cia
l w

as
te

 fr
om

 th
e 

Ci
ty

 is
 a

ls
o 

ha
ul

ed
 to

 v
ar

io
us

 w
as

te
 fa

cil
iti

es
 a

t 
a 

di
st

an
ce

. T
he

 e
co

no
m

ic
 c

os
t o

f t
hi

s 

di
sp

os
al

 c
os

ts
 fo

r b
us

in
es

se
s.

 

M
or

e 
re

ce
nt

ly 
wa

st
e 

m
ov

em
en

ts
 in

 S
yd

ne
y 

ha
ve

 b
ee

n 
ex

te
nd

ed
 to

 in
clu

de
 a

 ra
il 

lin
k 

pe
r d

ay
. T

hi
s 

tra
ns

po
rt 

lev
el 

is 
lik

ely
 

th
e 

gr
ee

nh
ou

se
 g

as
 em

iss
ion

s 
of

 ro
ad

 

is 
tra

ve
llin

g 
ov

er
 fo

ur
 ti

m
es

 th
e 

di
st

an
ce

 to
 

ad
va

nc
ed

 w
as

te
 tr

ea
tm

en
t f

ac
ili

tie
s 

wi
th

 

a 
fu

tu
re

 s
im

ila
r t

o 
th

at
 re

ce
nt

ly 
fa

cin
g 

wh
er

e 
lo

ng
 h

au
l o

f w
as

te
 b

y r
ai

l h
as

 

no
w 

se
ek

in
g 

pr
op

os
al

s 
to

 im
pl

em
en

t i
ts

 
ow

n 
wa

st
e 

to
 e

ne
rg

y n
et

wo
rk

 to
 a

vo
id

 
th

is
 h

au
la

ge
.

as
so

cia
te

d 
tra

ns
po

rt
 c

an
 b

e 
av

oid
ed

. 
Th

e 
so

lu
tio

n 
lie

s 
in

 a
 tr

ea
tm

en
t f

or
 w

as
te

 
th

at
 re

co
ve

rs
 b

ot
h 

m
at

er
ia

l a
nd

 e
ne

rg
y 

be
 fu

rth
er

 tr
an

sp
or

te
d 

fo
r d

isp
os

al
. 

AS
H 

W
AS

TE
 F

RO
M

 C
OA

L-
FI

RE
D 

PO
W

ER
 S

TA
TI

ON
S

Th
e 

Ci
ty

 o
f S

yd
ne

y L
GA

 c
ur

re
nt

ly 
re

lie
s 

to
 p

ro
vi

de
 e

le
ct

ric
ity

 fo
r h

om
es

 a
nd

 
bu

sin
es

se
s.

 T
he

se
 p

ow
er

 s
ta

tio
ns

 a
re

 

LG
A 

gr
ee

nh
ou

se
 g

as
 e

m
is

sio
ns

. 

A 
re

po
rt

 b
y H

yd
er

 C
on

su
lti

ng
 

co
m

m
is

sio
ne

d 
by

 th
e 

Ci
ty

 o
f S

yd
ne

y 
de

te
rm

in
ed

 th
at

 th
e 

ce
nt

ra
lis

ed
 

of
 e

le
ct

ric
ity

 s
up

pl
ie

d

Th
e 

im
pa

ct
 o

f d
isp

la
cin

g 
ce

nt
ra

lis
ed

 

pr
op

os
ed

 d
ec

en
tra

lis
ed

 e
ne

rg
y n

et
wo

rk
 

tri
ge

ne
ra

tio
n 

in
 th

e 
fo

ur
 lo

w 
ca

rb
on

 zo
ne

s 
in

 th
e 

Tr
ig

en
er

at
io

n 
M

as
te

r P
la

n 
wo

ul
d 

be
 to

 re
du

ce
 th

at
 le

ve
l o

f a
sh

 w
as

te
 fo

r 

th
at

 is
 d

isp
la

ce
d 

or
 a

vo
id

ed
 a

s 
a 

re
su

lt 
of

 th
e 

pl
an

ne
d 

tri
ge

ne
ra

tio
n 

ne
tw

or
k.

as
 a

 c
on

se
qu

en
ce

 o
f t

he
 C

ity
’s 

en
er

gy
 

wa
st

e 
wo

ul
d 

re
su

lt 
in

 a
 h

ug
e 

re
du

ct
io

n 
in

 
th

e 
to

ta
l w

as
te

 d
isp

os
al

 a
ris

in
g 

fro
m

 th
e 

Ci
ty

’s 
ac

tiv
iti

es
. 

co
nt

ai
ns

 v
ar

yin
g 

de
gr

ee
s 

of
 h

az
ar

do
us

 
el

em
en

ts
 a

nd
 h

ea
vy

 m
et

al
s 

su
ch

 a
s 

m
er

cu
ry

 a
nd

 zi
nc

. T
he

 a
ve

ra
ge

 le
ve

ls
 o

f 
th

es
e 

el
em

en
ts

 v
ar

y d
ep

en
di

ng
 u

po
n 

th
e 

so
ur

ce
 o

f c
oa

l. 
Du

st
 fr

om
 w

in
d 

bl
ow

n 
as

h 
ca

n 
di

sp
er

se
 p

ar
tic

ul
at

e 
m

at
te

r o
ve

r a
 

wi
de

 a
re

a.

to
nn

es
 o

f c
oa

l a
sh

 w
as

te
 a

 ye
ar

. A
t 

An
 in

te
gr

at
ed

 w
as

te
 to

 re
ne

wa
bl

e 
ga

s 
ap

pr
oa

ch
 w

ill
 p

ro
vi

de
 th

e 
m

ea
ns

 fo
r 

th
e 

Ci
ty

 to
 d

isp
la

ce
 it

s 
sh

ar
e 

of
 c

oa
l 

as
h 

wa
st

e 
di

sp
os

al
. A

sh
 d

am
s 

in
 o

th
er

 
de

ve
lo

pe
d 

co
un

tri
es

 in
clu

di
ng

 th
e 

Un
ite

d 

an
d 

co
nt

am
in

at
ed

 w
at

er
 le

ad
in

g 
to

 

(P
AR

TS
 P

ER
 M

IL
LI

ON
)  

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

1



W
HY

 T
RE

AT
 W

AS
TE

?

nu
m

be
r o

f t
ec

hn
ol

og
ie

s 
th

at
 p

ro
ce

ss
 

an
d 

re
co

ve
r r

es
ou

rc
es

 in
 th

e 
fo

rm
 o

f 

In
cr

ea
sin

g 
le

ve
ls

 o
f w

as
te

 n
ee

di
ng

 
co

lle
ct

io
n 

an
d 

di
sp

os
al

 a
re

 d
riv

en
 b

y 
in

cr
ea

sin
g 

po
pu

la
tio

n 
an

d 
ec

on
om

ic
 

gr
ow

th
 in

 th
e 

Ci
ty

. T
hi

s 
gr

ow
th

 is
 

dr
iv

in
g 

up
 w

as
te

 le
ve

ls
 a

cr
os

s 
bo

th
 th

e 
re

sid
en

tia
l a

nd
 c

om
m

er
cia

l s
ec

to
rs

. 

Th
e 

Ci
ty

 is
 re

sp
on

di
ng

 w
ith

 p
ro

gr
am

s 
to

 

an
d 

by
 m

ax
im

isi
ng

 re
cy

cli
ng

. S
in

ce
 e

ar
ly 

so
lid

 re
sid

en
tia

l w
as

te
 to

 a
 M

ec
ha

ni
ca

l 

re
lie

s 
on

 m
ec

ha
ni

ca
l s

or
tin

g 
an

d 
th

en
 

tre
at

m
en

t o
f a

 s
ep

ar
at

ed
 o

rg
an

ic
 fr

ac
tio

n 
of

 w
as

te
. 

Th
e 

Ci
ty

’s 
us

e 
of

 re
cy

cli
ng

 in
 c

om
bi

na
tio

n 
wi

th
 e

xis
tin

g 
m

ec
ha

ni
ca

l b
io

log
ic

al
 

wa
st

e 
tre

at
m

en
t h

as
 e

na
bl

ed
 th

e 
Ci

ty
 to

 

an
d 

ec
on

om
ic

 g
ro

wt
h 

wi
ll 

co
nt

in
ue

 to
 

dr
iv

e 
th

e 
ab

so
lu

te
 to

nn
ag

e 
of

 w
as

te
 

ov
er

 ti
m

e.

 
 

 c
al

cu
la

te
d 

th
at

 

re
sid

en
tia

l a
nd

 c
om

m
er

cia
l) 

sh
ou

ld
 b

e 
tre

at
ed

 to
 re

co
ve

r t
he

 e
ne

rg
y c

on
te

nt
 o

f 

te
ch

no
log

ie
s 

wi
th

 a
 re

qu
ire

m
en

t t
ha

t 

Te
ch

no
log

ie
s 

no
w 

ex
is

t t
ha

t c
an

 c
on

ve
rt

 
th

e 
Ci

ty
’s 

wa
st

e 
in

to
 a

 s
yn

th
es

is
 g

as
 

th
e 

Ci
ty

’s 
pl

an
ne

d 
tri

ge
ne

ra
tio

n 
ne

tw
or

k 
wo

ul
d 

al
so

 im
pr

ov
e 

en
er

gy
 s

ec
ur

ity
 

ga
s 

em
is

sio
ns

 fr
om

 e
ne

rg
y p

ro
du

ct
io

n.
 

ga
s 

pr
od

uc
ed

 fr
om

 th
e 

or
ga

ni
c 

fra
ct

io
n 

an
d 

ga
s 

pr
od

uc
ed

 fr
om

 th
e 

in
or

ga
ni

c 

of
 th

e 
ga

s 
pr

od
uc

ed
 w

ill
 th

er
ef

or
e 

be
 

re
ne

wa
bl

e 
ga

s 
an

d 
co

un
t a

s 
a 

re
ne

wa
bl

e 
en

er
gy

 s
ou

rc
e.

Re
ne

wa
bl

e 
En

er
gy

 M
as

te
r P

la
n 

se
t o

ut
 

th
e 

re
so

ur
ce

s 
an

d 
te

ch
ni

ca
l o

pt
io

ns
 fo

r 
en

er
gy

 re
co

ve
ry

 fr
om

 w
as

te
 a

s 
a 

fu
rth

er
 

st
ep

 in
 m

an
ag

in
g 

wa
st

e 
as

 a
 re

so
ur

ce
. 

Us
in

g 
wa

st
e 

ge
ne

ra
te

d 
wi

th
in

 th
e 

ci
ty

 

as
 a

n 
en

er
gy

 re
so

ur
ce

 w
ill

 h
elp

 m
ee

t 

M
an

ag
in

g 
th

e 
re

sid
en

tia
l w

as
te

 s
tre

am
 

ad
va

nc
ed

 w
as

te
 tr

ea
tm

en
t s

olu
tio

n 
ca

n 
al

so
 b

e 
us

ed
 fo

r c
om

m
er

cia
l a

nd
 

in
du

st
ria

l w
as

te
. R

ec
ov

er
in

g 
re

ne
wa

bl
e 

en
er

gy
 fr

om
 b

ot
h 

wa
st

e 
st

re
am

s 
via

 
ad

va
nc

ed
 w

as
te

 tr
ea

tm
en

t i
s 

im
po

rta
nt

 

ta
rg

et
 fo

r t
he

 re
du

ct
io

n 
in

 g
re

en
ho

us
e 

ga
s 

em
is

sio
ns

 a
ris

in
g 

fro
m

 th
e 

Ci
ty

’s 

gr
ee

nh
ou

se
 g

as
 e

m
is

sio
ns

 a
nd

 th
e 

Ci
ty

’s 

po
we

rfu
l g

re
en

ho
us

e 
ga

s 
em

is
sio

ns
 in

 
th

e 
fo

rm
 o

f m
et

ha
ne

 a
nd

 th
re

at
en

in
g 

bo
th

 g
ro

un
dw

at
er

 w
ith

 c
on

ta
m

in
at

io
n 

an
d 

th
e 

at
m

os
ph

er
e 

wi
th

 o
th

er
 

co
m

po
un

ds
. O

f e
ve

n 
a 

gr
ea

te
r b

ur
de

n 
is

 th
e 

lo
ss

 o
f a

ll 
th

e 
re

so
ur

ce
s 

an
d 

th
e 

ec
on

om
ic

 in
ve

st
m

en
t e

m
bo

di
ed

 in
 

th
e 

ci
ty

’s 
wa

st
e 

as
 w

or
th

le
ss

 re
fu

se
 

W
HA

T 
IS

 A
DV

AN
CE

D 
W

AS
TE

 
TR

EA
TM

EN
T?

 

co
lle

ct
iv

e 
na

m
e 

fo
r a

 ra
ng

e 
of

 
te

ch
no

lo
gi

ca
l s

olu
tio

ns
 fo

r m
an

ag
in

g 
wa

st
e 

af
te

r h
ig

he
r o

rd
er

 a
ct

iv
iti

es
 s

uc
h 

th
e 

wa
st

e 
di

sp
os

al
 s

tre
am

 a
nd

 re
tu

rn
ed

 
th

em
 to

 th
e 

ec
on

om
ic

 c
yc

le
. 

in
te

rc
ep

t t
he

 w
as

te
 th

at
 w

ou
ld

 

or
ga

ni
cs

 a
nd

 re
ne

wa
bl

e 
en

er
gy

. T
hi

s 

in
cr

ea
sin

g 
le

ve
ls

 o
f w

as
te

 tr
ea

tm
en

t 

wa
st

e 
so

lu
tio

n.
 

tre
at

m
en

t u
se

d 
by

 th
e 

Ci
ty

 to
 a

ch
ie

ve
 it

s 
re

co
ve

ry
 ta

rg
et

 d
iv

er
ts

 m
os

tly
 th

e 
or

ga
ni

c 
fra

ct
io

n 
of

 th
e 

Ci
ty

’s 
re

sid
en

tia
l w

as
te

. 

us
ed

 fo
r m

in
e 

si
te

 re
ha

bi
lit

at
io

n.
 O

th
er

 
wa

st
es

 re
m

ai
ni

ng
 a

fte
r p

ro
ce

ss
in

g 
m

us
t 

en
er

gy
 re

co
ve

ry
 o

pt
io

ns
 a

va
ila

bl
e.

 

in
 th

is
 M

as
te

r P
la

n 
ov

er
co

m
es

 th
e 

in
ad

eq
ua

cy
 o

f t
he

 e
xis

tin
g 

ad
va

nc
ed

 

in
cr

ea
sin

g 
th

e 
re

co
ve

ry
 o

f r
es

ou
rc

es
 

in
to

 th
e 

ga
s 

gr
id

 to
 h

elp
 p

ow
er

 th
e 

ci
ty

. 

th
e 

m
at

er
ia

ls
 a

nd
 e

ne
rg

y r
es

ou
rc

es
 

so
cia

l i
m

pa
ct

s 
of

 w
as

te
 o

n 
its

el
f a

nd
 

ot
he

r c
om

m
un

iti
es

.

EX
PA

ND
IN

G 
RE

SO
UR

CE
 R

EC
OV

ER
Y 

FR
OM

 W
AS

TE
Th

e 
Ci

ty
’s 

in
ve

st
ig

at
io

n 
of

 in
te

rn
at

io
na

l 
be

st
 p

ra
ct

ic
e 

wa
st

e 
tre

at
m

en
t s

olu
tio

ns
 

es
ta

bl
ish

ed
 th

at
 th

e 
Ci

ty
 c

an
 e

xc
ee

d 
th

e 
en

vir
on

m
en

ta
l o

ut
co

m
es

 fr
om

 e
xis

tin
g 

ad
va

nc
ed

 w
as

te
 tr

ea
tm

en
t p

la
nt

s 
in

 th
e 

Sy
dn

ey
 re

gi
on

. 

Au
st

ra
lia

 c
ur

re
nt

ly 
ha

s 
on

e 
of

 th
e 

hi
gh

es
t 

ra
te

s 
of

 w
as

te
 g

en
er

at
io

n 
pe

r c
ap

ita
 in

 

m
ill

io
n 

to
nn

es
 o

f w
as

te
 re

ce
iv

ed
 a

t a
n 

m
ill

io
n 

to
nn

es
 w

as
 re

ce
iv

ed
 a

t f
ac

ili
tie

s 

to
nn

es
 w

as
 re

co
ve

re
d 

or
 re

pr
oc

es
se

d 
an

d 

fa
cil

iti
es

 a
re

 a
im

ed
 a

t m
ec

ha
ni

ca
lly

 
so

rti
ng

 w
as

te
 in

 o
rd

er
 to

 re
co

ve
r s

om
e 

of
 th

e 
or

ga
ni

c 
m

at
er

ia
l i

n 
wa

st
e 

an
d 

am
ou

nt
s 

of
 re

cy
cla

bl
e 

m
at

er
ia

l s
uc

h 
as

 s
te

el
 a

nd
 a

lu
m

in
iu

m
 c

an
s 

ar
e 

al
so

 
re

co
ve

re
d 

du
rin

g 
th

e 
pr

oc
es

s.
 

no
 n

ew
 fa

cil
iti

es
 h

av
e 

op
en

ed
 s

in
ce

 

wa
s 

an
no

un
ce

d.

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.1.



Br
is
ba

ne

Sy
dn

ey

M
el
bo

ur
ne

Ad
el
ai
de

Pe
rt
h

D
ar
w
in

A
.C
.T
.

of
 w

as
te

 to
 e

xt
ra

ct
 a

n 
en

er
gy

 re
so

ur
ce

 

re
co

ve
ry

 fr
om

 w
as

te
 is

 w
rit

te
n 

in
to

 th
e 

wa
st

e 
m

an
ag

em
en

t h
ie

ra
rc

hy
 w

ith
in

 
ke

y w
as

te
 le

gi
sla

tio
n 

on
 th

e 
sa

m
e 

le
ve

l 
as

 re
cy

cli
ng

 a
nd

 p
ro

ce
ss

in
g 

of
 w

as
te

. 
Hu

nd
re

ds
 o

f f
ac

ili
tie

s 
co

nv
er

tin
g 

wa
st

e 
to

 e
ne

rg
y h

av
e 

be
en

 o
pe

ra
tin

g 
gl

ob
al

ly 
fo

r d
ec

ad
es

 a
nd

 m
an

y o
th

er
 c

ou
nt

rie
s 

re
ga

rd
 th

is
 a

s 
a 

le
gi

tim
at

e 
m

ea
ns

 o
f 

m
ax

im
isi

ng
 re

so
ur

ce
 re

co
ve

ry
 in

 li
ne

 w
ith

 

fro
m

 w
as

te
 a

s 
a 

hi
gh

er
 o

rd
er

 u
se

 fo
r 

to
 re

co
ve

r e
ne

rg
y f

ro
m

 w
as

te
 h

as
 b

ee
n 

op
er

at
in

g 
in

 s
om

e 
ca

se
s 

fo
r o

ve
r a

 
de

ca
de

. T
he

re
 is

 a
 s

ur
ge

 o
f n

ew
 e

ne
rg

y 

tre
at

m
en

t f
ac

ili
tie

s 
op

er
at

in
g 

or
 p

la
nn

ed
 

ad
op

t a
 w

id
e 

ra
ng

e 
of

 e
ne

rg
y f

ro
m

 

   C
om

m
er

cia
l f

oo
d 

wa
st

e 
(C

am
ell

ia
)

 C
on

st
ru

ct
io

n 
an

d 
de

m
oli

tio
n 

wa
st

e 

 R
es

id
en

tia
l a

nd
 c

om
m

er
cia

l w
as

te
 

Ea
st

er
n 

M
et

ro
po

lit
an

 R
eg

io
na

l 

sig
ne

d 
an

 a
gr

ee
m

en
t w

ith
 P

ho
en

ix 
En

er
gy

 to
 s

up
pl

y r
es

id
en

tia
l w

as
te

 a
s 

a 
fe

ed
st

oc
k 

fo
r a

 tw
en

ty
 ye

ar
 te

rm
 w

he
n 

th
e 

fa
cil

ity
 is

 c
on

st
ru

ct
ed

.

Po
rt

 H
ea

dl
an

d 
– 

Ne
w 

En
er

gy

Ea
st

er
n 

M
et

ro
po

lit
an

 R
eg

io
na

l 
Co

un
ci

l

de
cis

io
n 

to
 p

ro
ce

ed
 to

 te
nd

er
)

Ro
ck

in
gh

am
 –

 N
ew

 E
ne

rg
y

Kw
in

an
a 

– 
Ph

oe
ni

x 
En

er
gy en

d 
us

er
s)

Co
ol

ar
oo

 –
 V

IS
Y 

Pt
y 

Lt
d

AC
T 

Go
ve

rn
m

en
t

Tu
m

ut
 –

 V
IS

Y 
Pt

y 
Lt

d

W
in

ds
or

 –
 M

oi
ts

Ca
m

el
lia

 –
 E

ar
th

po
we

r

Ea
st

er
n 

Cr
ee

k 
– 

Th
e 

Ne
xt

 
Ge

ne
ra

tio
n

Ch
ip

pi
ng

 N
or

to
n 

– 
Be

ne
di

ct
 R

ec
yc

lin
g 

pl
an

t a
t S

om
er

sb
y

Gi
bs

on
 Is

la
nd

 –
 V

IS
Y 

Pt
y 

Lt
d

Gy
m

pi
e 

 –
 N

es
tle

 P
ty

 L
td

Sh
en

to
n 

Pa
rk

 –
 A

na
ec

o

M
ar

yv
al

e 
– 

Au
st

ra
lia

n 
Pa

pe
r

M
ul

tip
le

 (2
6)

 S
ug

ar
 M

ill
s 

NS
W

 &
 Q

LD
 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

1



TR
EA

TM
EN

T: 
Tr

ea
tm

en
ts

 w
ill

 th
en

 b
e 

ba
se

d 
ar

ou
nd

 re
co

ve
rin

g 
on

ly 
th

e 
or

ga
ni

c 
co

m
po

ne
nt

 o
f w

as
te

 a
nd

 tu
rn

in
g 

th
at

 

as
 a

 fu
el

 fo
r e

ne
rg

y g
en

er
at

io
n.

 E
ac

h 
ad

di
tio

na
l p

ro
ce

ss
 u

su
al

ly 
m

ea
ns

 m
or

e 

RE
CO

VE
RY

: T
re

at
m

en
t t

ec
hn

ol
og

ie
s 

ai
m

ed
 a

t r
ec

ov
er

in
g 

nu
tri

en
ts

 fr
om

 
th

e 
wa

st
e 

wi
ll 

ne
ed

 to
 m

at
ur

e 
an

d 
de

co
nt

am
in

at
e 

th
e 

or
ga

ni
c 

fra
ct

io
n 

be
fo

re
 it

 c
an

 b
e 

re
us

ed
. T

ho
se

 tr
ea

tm
en

t 
te

ch
no

log
ie

s 
ai

m
in

g 
to

 re
co

ve
r e

ne
rg

y 

di
re

ct
ly 

or
 e

xt
ra

ct
in

g 
a 

re
ne

wa
bl

e 
or

 

co
m

bu
st

ed
 lo

ca
lly

 to
 g

en
er

at
e 

po
we

r o
r 

co
m

bi
ne

d 
he

at
 a

nd
 p

ow
er

 o
r c

on
ve

rte
d 

in
to

 th
e 

ga
s 

gr
id

 a
nd

 u
se

d 
to

 g
en

er
at

e 

tra
ns

po
rt

 fu
els

. T
hi

s 
ga

s 
wi

ll 
be

 c
le

an
ed

 
of

 a
ny

 re
m

ai
ni

ng
 a

sh
 p

ar
tic

le
s 

an
d 

ac
id

s.
 

Th
e 

ap
pl

ic
at

io
n 

of
 h

ea
t m

ay
 a

llo
w 

so
m

e 

DI
SP

OS
AL

: U
nu

se
d 

m
at

er
ia

l s
or

te
d 

at
 

tre
at

m
en

t m
us

t b
e 

di
sp

os
ed

 o
r s

en
t f

or
 

ot
he

r u
se

s.

AD
VA

NC
ED

 W
AS

TE
 T

RE
AT

M
EN

T 
EX

PL
AI

NE
D

te
ch

no
log

ie
s 

de
sig

ne
d 

to
 ta

ke
 th

e 
co

m
pl

ex
 a

nd
 v

ar
yin

g 
m

ix 
of

 m
at

er
ia

ls
 

th
at

 m
ak

e 
up

 w
ha

t w
e 

kn
ow

 a
s 

wa
st

e 

th
e 

wa
st

e.

en
vir

on
m

en
ta

l i
m

pa
ct

s.

la
nd

 to
 b

e 
gi

ve
n 

ov
er

 s
im

pl
y f

or
 lo

ng
 

te
rm

 s
to

rin
g 

of
 w

as
te

.

m
ig

ht
 c

au
se

 e
nv

iro
nm

en
ta

l h
ar

m
 

an
d 

po
llu

tio
n.

Ad
va

nc
ed

 w
as

te
 tr

ea
tm

en
ts

 h
av

e 
so

m
e 

co
m

m
on

 s
ta

ge
s 

in
 th

e 
tre

at
m

en
t.

SO
RT

IN
G:

 A
ll 

tre
at

m
en

t p
ro

ce
ss

es
 

st
ar

t w
ith

 s
om

e 
pr

eli
m

in
ar

y s
or

tin
g 

to
 

or
 m

ed
ic

al
 w

as
te

. 

PR
E-

PR
OC

ES
SI

NG
: M

os
t t

ec
hn

ol
og

ie
s 

co
ns

is
te

nt
 h

an
dl

in
g.

im
pa

ct
 o

n 
re

du
cin

g 
m

at
er

ia
ls

 lo
st

 in
to

 

ga
s 

em
is

sio
ns

 fo
r t

he
 m

at
er

ia
ls

 th
at

 

wa
st

e 
be

in
g 

tre
at

ed
 w

ill
 s

til
l e

nd
 u

p 
in

 

re
so

ur
ce

s 
re

m
ai

ni
ng

 in
 th

at
 w

as
te

. 

Af
te

r v
ia

bl
e 

re
cy

cli
ng

 a
nd

 p
ro

ce
ss

in
g 

of
 

wa
st

e 
th

er
e 

re
m

ai
ns

 a
 w

as
te

 fr
ac

tio
n 

hi
gh

 in
 p

la
st

ic
s 

an
d 

ot
he

r h
ig

h 
en

er
gy

 
m

at
er

ia
ls

. E
xt

en
di

ng
 re

so
ur

ce
 re

co
ve

ry
 to

 
th

e 
de

ve
lo

pm
en

t o
f a

n 
ad

va
nc

ed
 w

as
te

 
tre

at
m

en
t f

ac
ili

ty
 th

at
 c

an
 re

co
ve

r t
he

 
re

ne
wa

bl
e 

ga
s 

fro
m

 w
as

te
 is

 a
 n

ec
es

sa
ry

 
ad

di
tio

na
l s

te
p 

in
 s

us
ta

in
ab

ly 
m

an
ag

in
g 

an
d 

re
du

cin
g 

gr
ee

nh
ou

se
 g

as
 e

m
is

sio
ns

 
fro

m
 w

as
te

.

AV
AI

LA
BL

E 
TR

EA
TM

EN
T 

TE
CH

NO
LO

GY
 O

PT
IO

NS
As

 p
ar

t o
f i

ts
 G

re
en

 In
fra

st
ru

ct
ur

e 
Pl

an
 

is
 s

ee
kin

g 
a 

te
ch

ni
ca

l s
olu

tio
n 

fo
r w

as
te

 

 G
en

er
at

e 
a 

lo
ng

 te
rm

 s
us

ta
in

ab
le

 
wa

st
e 

so
lu

tio
n.

  em
is

sio
ns

 a
ris

in
g 

fro
m

 w
as

te
.

 H
an

dl
e 

th
e 

co
m

pl
ex

ity
 a

nd
 c

ha
ng

in
g 

ov
er

 ti
m

e.
 P

ro
vi

de
 a

 re
ne

wa
bl

e 
en

er
gy

 p
os

iti
ve

 
al

te
rn

at
iv

e 
en

er
gy

 re
so

ur
ce

 fo
r 

Tr
ig

en
er

at
io

n 
an

d 
Re

ne
wa

bl
e 

En
er

gy
 

M
as

te
r P

la
ns

.
 E

nc
ou

ra
ge

 im
pr

ov
ed

 o
ut

co
m

es
 fo

r 
th

e 
lo

ca
l c

om
m

er
cia

l s
ec

to
r a

nd
 th

e 
su

rro
un

di
ng

 re
gi

on
.

 D
eli

ve
r v

al
ue

 fo
r m

on
ey

 in
 m

ee
tin

g 
th

e 
Ci

ty
’s 

wa
st

e 
ob

lig
at

io
ns

 a
t t

he
 h

ig
he

st
 

 Id
en

tif
y t

he
 s

ui
ta

bi
lit

y o
f s

ite
s 

in
 

clo
se

 p
ro

xim
ity

 to
 th

e 
Ci

ty
 o

f S
yd

ne
y 

wi
th

 o
pt

im
al

 tr
an

sp
or

t a
nd

 e
ne

rg
y 

de
liv

er
y c

on
ne

ct
io

ns
.

Th
er

e 
ar

e 
a 

ra
ng

e 
of

 w
as

te
 tr

ea
tm

en
ts

 

us
e 

in
te

rn
at

io
na

lly
. T

he
 p

ro
vis

io
n 

fo
r a

 

so
ur

ce
 m

ov
es

 w
as

te
 m

an
ag

em
en

t b
ey

on
d 

th
e 

ex
is

tin
g 

pr
ac

tic
e 

of
 th

e 
Ci

ty
 w

hi
ch

 
cu

rre
nt

ly 
us

es
 a

 c
om

po
st

in
g 

so
lu

tio
n 

fo
r 

wa
st

e 
tre

at
m

en
t.

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.1.



OV
ER

VI
EW

 O
F 

TR
EA

TM
EN

T 
TE

CH
NO

LO
GI

ES
Ad

va
nc

ed
 w

as
te

 tr
ea

tm
en

t p
ro

ce
ss

es
 

th
at

 m
ay

 in
clu

de
 a

n 
en

er
gy

 re
co

ve
ry

 s
te

p 

 m
ec

ha
ni

ca
l a

nd
 b

io
lo

gi
ca

l t
re

at
m

en
t; 

  th
er

m
al

 c
on

ve
rs

io
n 

tre
at

m
en

t.

1.
 M

ec
ha

ni
ca

l a
nd

 
Bi

ol
og

ic
al

 Tr
ea

tm
en

t

M
ec

ha
ni

ca
l a

nd
 b

io
lo

gi
ca

l t
re

at
m

en
t 

co
m

bi
ne

s 
tw

o 
pr

oc
es

se
s 

to
ge

th
er

. 
Cu

rre
nt

 te
ch

no
log

ie
s 

fo
cu

s 
on

 s
ep

ar
at

in
g 

Su
ita

bl
e 

wa
st

e 
st

re
am

s 
fo

r 
m

ec
ha

ni
ca

l b
io

lo
gi

ca
l t

re
at

m
en

t c
an

 

liv
es

to
ck

 m
an

ur
e.

Th
e 

m
ec

ha
ni

ca
l t

re
at

m
en

t d
rie

s 
an

d 
ph

ys
ic

al
ly 

se
pa

ra
te

s 
ou

t t
he

 o
rg

an
ic

 
wa

st
e 

fro
m

 re
co

ve
ra

bl
e 

re
cy

cla
bl

es
 

un
us

ab
le

 w
as

te
.

Th
e 

bi
ol

og
ic

al
 tr

ea
tm

en
t d

eg
ra

de
s 

th
e 

en
vir

on
m

en
t t

o 
br

ea
k 

do
wn

 o
r d

ig
es

t t
he

 
or

ga
ni

c 
m

at
er

ia
l. 

Co
m

po
st

in
g 

is
 a

 b
io

log
ic

al
 p

ro
ce

ss
 

us
ed

 fo
r s

uc
h 

ac
tiv

iti
es

 a
s 

m
in

in
g 

si
te

 
re

ha
bi

lit
at

io
n.

 A
s 

a 
tre

at
m

en
t i

t d
oe

s 
no

t 
re

co
ve

r e
ne

rg
y f

ro
m

 th
e 

wa
st

e.

An
ae

ro
bi

c 
Di

ge
st

io
n

A 
se

co
nd

 b
io

log
ic

al
 p

ro
ce

ss
 is

 a
ls

o 

It 
ai

m
s 

to
 g

en
er

at
e 

a 
bi

og
as

 a
s 

a 

co
m

po
ne

nt
. A

na
er

ob
ic

 re
fe

rs
 to

 th
e 

lo
w 

de
co

m
po

si
tio

n.
 T

he
 b

iog
as

 is
 c

le
an

ed
 

an
d 

is
 c

om
m

on
ly 

bu
rn

ed
 to

 d
ire

ct
ly 

he
at

 w
at

er
 in

 a
 b

oil
er

 to
 d

riv
e 

a 
st

ea
m

 

co
nv

er
te

d 
el

ec
tri

ci
ty

 g
en

er
at

in
g 

ga
s 

en
gi

ne
. A

na
er

ob
ic

 d
ig

es
tio

n 
is

 u
se

d 
as

 
a 

tre
at

m
en

t a
fte

r o
rg

an
ic

s 
ar

e 
so

rte
d 

ag
ric

ul
tu

ra
l w

as
te

s.

lim
ite

d 
in

 a
pp

lic
at

io
n 

to
 v

ar
io

us
 w

as
te

 

of
 o

rg
an

ic
s 

to
 m

ak
e 

th
e 

pr
oc

es
s 

via
bl

e.
 

Ho
us

eh
old

 w
as

te
 c

om
m

on
ly 

co
nt

ai
ns

 

wa
st

e 
fro

m
 c

om
m

er
cia

l s
ou

rc
es

 ty
pi

ca
lly

 
do

es
 n

ot
. M

at
er

ia
ls

 s
uc

h 
as

 g
la

ss
 o

r 
pl

as
tic

 p
re

se
nt

 in
 th

e 
m

ixe
d 

wa
st

e 
wi

ll 
al

so
 c

au
se

 c
on

ta
m

in
at

io
n 

of
 a

ny
 

Th
is

 tr
ea

tm
en

t t
he

re
fo

re
 s

til
l l

ea
ve

s 
a 

be
tw

ee
n 

th
er

m
al

 c
on

ve
rs

io
n 

an
d 

br
in

gi
ng

 in
 o

xy
ge

n 
th

er
e 

ar
e 

le
ss

 
ch

em
ic

al
 re

ac
tio

ns
 th

at
 g

en
er

at
e 

of
 e

xh
au

st
 n

ee
di

ng
 a

ir 
po

llu
tio

n 
co

nt
ro

ls.

re
co

ve
re

d 
at

 d
iff

er
en

t s
ta

ge
s 

of
 th

e 
co

nv
er

sio
n 

pr
oc

es
s.

 T
he

se
 c

an
 in

clu
de

 

sla
g.

 S
om

e 
pr

oc
es

se
s 

ca
n 

ev
en

 g
en

er
at

e 

Th
er

m
al

 c
on

ve
rs

io
n 

te
ch

no
lo

gi
es

 re
su

lt 
in

 v
er

y l
ow

 le
ve

ls
 o

f r
es

id
ua

l m
at

er
ia

l 

Em
is

sio
ns

 fr
om

 th
er

m
al

 c
on

ve
rs

io
n 

tre
at

m
en

t a
re

 g
en

er
at

ed
 o

nl
y w

he
re

 

th
er

m
al

 c
om

bu
st

io
n 

em
is

sio
ns

 a
nd

 c
an

 
be

 tr
ea

te
d.

 

Th
er

e 
ar

e 
se

ve
ra

l c
la

ss
es

s 
of

 th
er

m
al

 
co

nv
er

sio
n 

tre
at

m
en

t t
ec

hn
ol

og
ie

s 
su

ite
d 

fo
r d

iff
er

en
t f

ee
ds

to
ck

s 
an

d 

th
es

e 
te

ch
no

log
ie

s 
de

liv
er

 h
ig

h 
wa

st
e 

co
nv

er
sio

n 
tre

at
m

en
ts

 a
re

 e
xp

la
in

ed
 in

 
th

e 
ne

xt
 s

ec
tio

n.

 

2.
 T

he
rm

al
 C

om
bu

st
io

n

Th
er

m
al

 c
om

bu
st

ion
 (c

om
m

on
ly 

re
fe

rre
d 

ai
m

 to
 u

se
 th

e 
wa

st
e 

di
re

ct
ly 

as
 a

 
fu

el
 to

 h
ea

t w
at

er
 to

 ra
is

e 
st

ea
m

 to
 

dr
iv

e 
an

 e
le

ct
ric

ity
 g

en
er

at
in

g 
tu

rb
in

e.
 

Th
is

 p
ro

ce
ss

 is
 s

im
ila

r t
o 

el
ec

tri
ci

ty
 

th
e 

fu
el

 ty
pe

. T
he

rm
al

 c
om

bu
st

io
n 

is
 o

fte
n 

us
ed

 in
 A

us
tra

lia
 to

 p
ro

ce
ss

 

Ot
he

r s
ui

ta
bl

e 
wa

st
e 

st
re

am
s 

fo
r 

th
er

m
al

 c
om

bu
st

io
n 

te
ch

no
log

ie
s 

in
clu

de
 

ho
us

eh
old

 o
r c

om
m

er
cia

l a
nd

 in
du

st
ria

l 

co
nt

en
t s

uc
h 

as
 s

ew
ag

e 
slu

dg
e 

or
 

se
pa

ra
te

ly 
co

lle
ct

ed
 fo

od
 a

re
 n

ot
 s

ui
ta

bl
e 

fo
r c

om
bu

st
io

n.

Di
re

ct
 th

er
m

al
 c

om
bu

st
io

n 
of

 m
ixe

d 
wa

st
e 

is
 m

os
t c

om
m

on
ly 

se
en

 in
 a

 “m
as

s 

to
 a

llo
w 

ne
ar

 c
om

pl
et

e 
co

m
bu

st
io

n.
 T

he
 

re
cy

cle
d 

pr
io

r t
o 

th
e 

co
m

bu
st

io
n 

st
ag

e 
ar

e 
re

co
ve

re
d.

th
e 

wa
st

e 
he

at
 u

su
al

ly 
di

st
rib

ut
ed

 to
 

di
st

ric
ts

 lo
ca

l t
o 

th
e 

th
er

m
al

 c
om

bu
st

io
n 

pl
an

t. 
He

at
in

g 
an

d 
co

oli
ng

 (v
ia

 
de

ce
nt

ra
lis

ed
 th

er
m

al
 c

hi
lle

rs
) c

an
 b

e 
pr

ov
id

ed
 a

nd
 is

 re
la

tiv
el

y c
om

m
on

 in
 

Ad
va

nc
es

 in
 c

om
bu

st
io

n 
ai

r p
oll

ut
io

n 
co

nt
ro

l h
av

e 
m

ea
nt

 fa
cil

iti
es

 
in

te
rn

at
io

na
lly

 m
ee

t r
eg

ul
at

ed
 a

ir 
em

is
sio

ns
 s

ta
nd

ar
ds

. M
ee

tin
g 

th
os

e 
em

is
sio

ns
 s

ta
nd

ar
ds

 re
qu

ire
s 

an
 

ex
te

ns
iv

e 
re

gi
m

e 
of

 p
oll

ut
io

n 
co

nt
ro

l a
nd

 
m

on
ito

rin
g 

eq
ui

pm
en

t. 

ch
am

be
r (

bo
tto

m
 a

sh
) n

ee
d 

to
 b

e 

be
 u

se
d 

as
 a

n 
ad

di
tiv

e 
to

 c
on

cr
et

e 
or

 in
 

ot
he

r c
on

st
ru

ct
io

n 
m

at
er

ia
ls.

 S
ho

ul
d 

th
e 

le
ve

ls
 o

f h
ea

vy
 m

et
al

s 
ex

ce
ed

 re
gu

la
te

d 

 3
. T

he
rm

al
 C

on
ve

rs
io

n 
Tr

ea
tm

en
t

Th
er

m
al

 c
on

ve
rs

io
n 

tre
at

m
en

ts
 a

re
 a

 
cla

ss
 o

f t
ec

hn
ol

og
ie

s 
th

at
 u

se
 c

he
m

ic
al

 
re

ac
tio

ns
 a

nd
 h

ea
t t

o 
br

ea
k 

do
wn

 w
as

te
 

tre
at

m
en

t d
ec

om
po

se
s 

th
e 

wa
st

e 
in

to
 

its
 b

as
ic

 m
ol

ec
ul

es
 c

on
ve

rti
ng

 it
 in

to
 

hy
dr

og
en

. T
he

 tr
ea

tm
en

t d
oe

s 
no

t w
or

k 

co
nv

er
tin

g 
wa

st
e 

in
to

 g
as

 is
 a

n 

ab
br

ev
ia

te
d 

to
 s

yn
ga

s. 
Th

e 
ga

s 
pr

od
uc

t 

as
 it

 is
 s

yn
th

es
ise

d 
fro

m
 th

e 
ch

em
ica

l 
co

m
po

ne
nt

s 
of

 th
e 

wa
st

e 
an

d 
tre

at
m

en
t 

en
er

gy
 g

as
 su

ita
bl

e 
fo

r a
 ra

ng
e 

of
 fu

el
 

us
es

 or
 ch

em
ica

l m
an

uf
ac

tu
re

. 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

1



TH
ER

M
AL

 C
ON

VE
RS

IO
N 

TE
CH

NO
LO

GI
ES

Th
es

e 
te

ch
no

log
ie

s 
ar

e 
al

so
 re

fe
rre

d 
to

 

co
nv

er
sio

n 
of

 w
as

te
 a

nd
 b

io
m

as
s 

is
 

ba
se

d 
on

 th
e 

st
ag

ed
 d

eg
ra

da
tio

n 
of

 

an
d 

co
nt

ai
ne

d 
in

 s
ep

ar
at

e 
re

ac
to

rs
.

ra
pi

dl
y e

m
er

gi
ng

 a
s 

th
e 

pl
at

fo
rm

 o
f 

ke
y a

dv
an

ta
ge

s 
wh

en
 c

om
pa

re
d 

wi
th

 

th
at

 s
to

re
s 

en
er

gy
 fo

r a
 v

ar
ie

ty
 o

f 
en

d 
us

es
; 

up
 a

nd
 p

oll
ut

io
n 

em
is

sio
n 

co
nt

ro
l s

ys
te

m
s;

ad
va

nc
ed

 re
so

ur
ce

 re
co

ve
ry

 
op

er
at

io
ns

;

le
ve

ls
 o

f w
as

te
;

th
ro

ug
h 

m
or

e 
co

m
pa

ct
 fa

cil
iti

es
.

Th
e 

th
re

e 
m

ai
n 

th
er

m
al

 te
ch

no
log

ie
s 

co
ns

id
er

ed
 in

 th
is

 M
as

te
r P

la
n 

ar
e 

in
 is

ola
tio

n 
or

 in
 c

om
bi

na
tio

n 
wi

th
 

ea
ch

 o
th

er
 o

r e
ve

n 
as

 a
n 

ad
di

tio
na

l 

bi
ol

og
ic

al
 tr

ea
tm

en
t.

 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.1.



Th
e 

re
la

tiv
e 

di
st

rib
ut

io
n 

of
 th

es
e 

pr
od

uc
ts

 d
ep

en
ds

 o
n 

th
e 

ch
em

ic
al

 
co

m
po

si
tio

n 
of

 th
e 

fu
el

 a
nd

 p
ro

ce
ss

 
co

nd
iti

on
s 

su
ch

 a
s 

th
e 

he
at

in
g 

ra
te

 a
nd

 
th

e 
te

m
pe

ra
tu

re
 a

ch
ie

ve
d 

in
 th

e 
re

ac
to

r. 

Py
ro

lys
is

 is
 m

or
e 

co
m

m
on

ly 
us

ed
 o

n 

pe
rm

it 
th

e 
ch

ar
 to

 b
e 

re
co

ve
re

d 
fo

r s
oil

 
im

pr
ov

em
en

t. 
It 

ca
n 

be
 u

se
d 

as
 a

n 
in

iti
al

 
st

ep
 in

 tr
ea

tm
en

t o
f m

ixe
d 

wa
st

e.
 

Lo
w 

py
ro

lys
is

 te
m

pe
ra

tu
re

s 
an

d 
lo

ng
 

re
sid

en
ce

 ti
m

es
 (s

lo
w 

py
ro

lys
is)

 in
cr

ea
se

 

te
m

pe
ra

tu
re

s 
an

d 
sh

or
t r

es
id

en
ce

 
tim

es
 (l

ow
 te

m
pe

ra
tu

re
 fa

st
 p

yr
ol

ys
is)

 
m

ax
im

is
e 

yie
ld

s 
of

 li
qu

id
 p

ro
du

ct
s 

an
d 

hi
gh

 te
m

pe
ra

tu
re

 a
nd

 s
ho

rt
 to

 lo
ng

 
re

sid
en

ce
 ti

m
es

 in
cr

ea
se

 g
as

 yi
eld

s.
 

of
 s

oli
d 

ca
rb

on
ac

eo
us

 fu
els

 is
 c

ar
rie

d 

ox
yg

en
 o

r s
te

am
) k

ep
t b

el
ow

 th
at

 n
ee

de
d 

fo
r i

nc
in

er
at

io
n 

to
 o

cc
ur

. T
he

 o
ve

ra
ll 

ei
th

er
 s

im
ul

ta
ne

ou
s 

bu
rn

in
g 

of
 p

ar
t o

f 

or
 th

e 
de

liv
er

y o
f a

n 
ex

te
rn

al
 s

ou
rc

e 
of

 h
ea

t s
uc

h 
as

 h
ea

t d
er

iv
ed

 fr
om

 th
e 

Py
ro

ly
si

s 

he
at

ed
 in

sid
e 

a 
co

nv
er

sio
n 

re
ac

to
r i

n 
th

e 
ab

se
nc

e 
of

 a
ir 

or
 o

xy
ge

n 
(th

e 
ox

id
an

t).
 

Fo
llo

wi
ng

 th
e 

re
le

as
e 

of
 m

ois
tu

re
 (a

bo
ve

 

py
ro

lys
is

 p
ro

ce
ss

 b
eg

in
s 

at
 te

m
pe

ra
tu

re
s 

de
co

m
po

si
tio

n 
of

 th
e 

wa
st

e 
fe

ed
st

oc
k 

in
 th

e 
ab

se
nc

e 
of

 o
xid

an
t (

ox
yg

en
 o

r a
ir)

 

 ca
rb

on
 d

io
xid

e 
(C

O
(H

) a
nd

 o
th

er
 

lig
ht

 h
yd

ro
ca

rb
on

s;
 ch

ai
ns

; a
nd

 re
sid

ua
l s

oli
d 

ca
rb

on
ac

eo
us

 a
nd

 in
er

t 
m

at
er

ia
ls

 fr
om

 c
on

ve
rs

io
n 

of
 th

e 
in

co
m

in
g 

fe
ed

st
oc

k 
st

re
am

.

st
ag

e 
wh

er
e 

th
e 

m
ois

tu
re

 c
on

te
nt

 is
 

re
m

ov
ed

 a
s 

th
e 

th
er

m
al

 fr
on

t a
dv

an
ce

s 
in

to
 th

e 
in

te
rio

r o
f t

he
 fu

el
 p

ar
tic

le
s.

 T
he

 s
ec

on
d 

st
ep

 is
 th

e 
py

ro
lys

is
 s

ta
ge

 
wh

ich
 in

vo
lv

es
 a

 c
om

pl
ex

 s
er

ie
s 

of
 

ch
em

ic
al

 re
ac

tio
ns

 re
su

lti
ng

 in
 th

e 
th

er
m

al
 d

ec
om

po
si

tio
n 

of
 th

e 
or

ga
ni

c 
co

m
po

un
d 

in
 th

e 
fu

el
 yi

eld
in

g 
a 

la
rg

e 
va

rie
ty

 o
f v

ola
til

e 
or

ga
ni

c 
an

d 
in

or
ga

ni
c 

de
pe

nd
in

g 
on

 th
e 

fu
el

 c
om

po
si

tio
n 

an
d 

pr
oc

es
sin

g 
co

nd
iti

on
s.

H
 a

nd
 m

et
ha

ne
 C

H
 v

ia
 a

 n
um

be
r o

f 
hi

gh
 e

ne
rg

y c
he

m
ic

al
 re

ac
tio

ns
.

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

1



su
pe

rh
ea

te
d 

pl
as

m
a 

zo
ne

 m
ec

ha
ni

ca
lly

. 
Un

de
r t

hi
s 

in
te

ns
e 

he
at

 m
at

er
ia

ls
 

di
sin

te
gr

at
e 

in
to

 m
ol

ec
ul

es
. M

et
al

s 
ar

e 

m
at

er
ia

l w
ith

 e
ng

in
ee

rin
g 

pr
op

er
tie

s 
su

ita
bl

e 
fo

r r
ec

ov
er

y a
nd

 u
se

. 

Th
is

 te
ch

no
log

y c
an

 a
ls

o 
be

 a
pp

lie
d 

in
 s

ec
on

d 
st

ag
e 

tre
at

m
en

ts
 fo

llo
wi

ng
 

ta
r i

nt
o 

th
e 

gl
as

sy
 m

at
er

ia
l.

 

ai
r o

r s
te

am
 a

dm
itt

ed
 to

 th
e 

re
ac

to
r 

as
 w

ell
 a

s 
th

e 
tim

e 
an

d 
te

m
pe

ra
tu

re
 o

f 

an
d 

th
e 

pr
od

uc
ts

 a
re

 e
ss

en
tia

lly
 li

m
ite

d 

ca
rb

on
 d

io
xid

e 
CO

 a
nd

 
m

et
ha

ne
 C

H
 (a

nd
 n

itr
og

en
 if

 a
ir 

wa
s 

us
ed

 a
s 

a 
so

ur
ce

 o
f o

xy
ge

n)
. M

et
ha

ne
 

CH
 fo

rm
at

io
n 

is
 g

en
er

al
ly 

fa
vo

ur
ed

 a
t 

wh
er

ea
s 

hi
gh

 te
m

pe
ra

tu
re

s 
an

d 
lo

w 
pr

es
su

re
s 

fa
vo

ur
 th

e 
fo

rm
at

io
n 

of
 

hy
dr

og
en

 H
 a

nd
 c

ar
bo

n 
m

on
ox

id
e 

CO
 

or
 s

yn
ga

s.

su
pe

rh
ea

te
d 

tre
at

m
en

t s
ta

ge
 fo

r g
as

. 

an
d 

fu
se

 to
ge

th
er

 a
ny

 a
sh

 p
ar

tic
le

s 
an

d 
de

st
ro

y u
nw

an
te

d 
co

m
po

un
ds

. T
hi

s 
hi

gh
 

te
m

pe
ra

tu
re

 p
lu

s 
as

h 
m

el
tin

g 
te

ch
no

log
y 

of
fe

rs
 th

e 
op

po
rtu

ni
ty

 to
 le

av
e 

ve
ry

 li
ttl

e 
wa

st
e 

re
sid

ue
 w

ith
 lo

w 
po

llu
ta

nt
 le

ve
ls.

En
ha

nc
ed

 v
er

si
on

s 
of

 e
xi

st
in

g 
te

ch
no

lo
gy

M
od

er
n 

ad
va

nc
ed

 w
as

te
 tr

ea
tm

en
t t

ec
hn

ol
og

y w
as

 in
tro

du
ce

d 

co
al

 a
nd

 p
ea

t w
er

e 
us

ed
 to

 p
ow

er
 th

es
e 

pl
an

ts
. I

ni
tia

lly
 d

ev
elo

pe
d 

th
er

e 
we

re
 c

lo
se

 to
 n

in
e 

m
illi

on
 v

eh
icl

es
 ru

nn
in

g 
on

 p
ro

du
ce

r g
as

 
or

 s
yn

ga
s 

al
l o

ve
r t

he
 w

or
ld

.

Cu
rre

nt
 te

ch
no

log
ie

s 
ar

e 
of

te
n 

hi
gh

ly 
re

de
sig

ne
d 

an
d 

en
ha

nc
ed

 

py
ro

lys
is

 re
ac

tio
n.

 

EV
AL

UA
TI

NG
 T

HE
 

TR
EA

TM
EN

T 
OP

TI
ON

S
Th

e 
tre

at
m

en
t t

ec
hn

ol
og

ie
s 

co
ns

id
er

ed
 

su
cc

es
siv

e 
le

ve
ls

 o
f a

na
lys

is
 to

 e
va

lu
at

e 
th

eir
 s

ui
ta

bi
lit

y t
o 

m
ee

t t
he

 C
ity

’s 
ke

y 

 H
ig

h 
le

ve
l r

isk
 e

va
lu

at
io

n;
  L

ife
 C

yc
le

 a
na

lys
is;

 a
nd

 

HI
GH

 L
EV

EL
 R

IS
K 

AN
AL

YS
IS

Th
is

 e
va

lu
at

io
n 

of
 a

 b
ro

ad
 ra

ng
e 

of
 

po
ss

ib
le

 te
ch

no
log

ie
s 

wa
s 

in
te

nd
ed

 

te
ch

no
log

ie
s 

at
 ri

sk
 o

f n
ot

 m
ee

tin
g 

ke
y 

re
qu

ire
m

en
ts

. T
ho

se
 n

ot
 e

lim
in

at
ed

 
wo

ul
d 

be
 m

ov
ed

 fo
rw

ar
d 

to
 g

re
at

er
 

ap
pr

oa
ch

 w
as

 a
do

pt
ed

 a
ga

in
st

 th
e 

  R
ed

uc
e 

gr
ee

nh
ou

se
 g

as
 e

m
is

sio
ns

; 
an

d
 ga

s 
su

ita
bl

e 
fo

r r
en

ew
ab

le
 g

as
 g

rid
 

pa
rti

cu
la

rly
 fo

r s
up

pl
yin

g 
th

e 
pl

an
ne

d 
tri

ge
ne

ra
tio

n 
ne

tw
or

k.

To
 e

va
lu

at
e 

ag
ai

ns
t f

ut
ur

e 
be

st
 p

ra
ct

ic
e 

as
 a

 d
ef

au
lt 

fo
r t

he
 “

bu
sin

es
s 

as
 

wa
st

e 
in

 th
e 

ne
ar

 fu
tu

re
 is

 a
 b

io
re

ac
to

r 

te
ch

no
log

y t
ha

t s
pe

ed
s 

up
 th

e 
ge

ne
ra

tio
n 

of
 m

et
ha

ne
 g

as
 fr

om
 w

as
te

 a
nd

 h
as

 

in
 tu

rn
 b

e 
us

ed
 fo

r e
le

ct
ric

ity
 g

en
er

at
io

n.

Th
e 

Ci
ty

 n
o 

lo
ng

er
 d

ire
ct

ly 
di

sp
os

es
 o

f 

he
lp

s 
to

 m
ea

su
re

 a
ny

 g
ai

ns
 fr

om
 th

e 

in
clu

di
ng

 th
e 

Ci
ty

’s 
cu

rre
nt

 A
dv

an
ce

d 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.1.



In
iti

al
 

As
se

ss
m

en
t

M
ec

ha
ni

ca
l 

Tr
ea

tm
en

t
An

ae
ro

bi
c 

Di
ge

st
io

n
Gr

at
e 

In
cin

er
at

io
n

Fl
ui

di
se

d 

In
cin

er
at

io
n

(tw
o 

st
ag

e)
Py

ro
lys

is
Pl

as
m

a 
Ar

c 

re
du

ce
s 

GH
G 

em
is

sio
ns

?
?

Ge
ne

ra
te

s 

ga
s 

fo
r e

nd
 u

se
 

en
er

gy
 s

up
pl

y

di
ve

rs
io

n 
ta

rg
et

 

M
UL

TI
-C

RI
TE

RI
A 

AN
AL

YS
IS

th
er

m
al

 c
om

bu
st

io
n 

or
 in

cin
er

at
io

n 

tw
o 

de
ta

ile
d 

ra
nk

in
g 

ev
al

ua
tio

ns
 o

n 
th

e 
re

m
ai

ni
ng

 te
ch

no
log

y t
yp

es
. 

te
ch

no
log

ie
s 

ag
ai

ns
t k

ey
 e

le
m

en
ts

 o
f f

ou
r 

 T
ec

hn
ic

al
 p

er
fo

rm
an

ce
;

 F
in

an
cia

l i
m

pa
ct

s;
 E

nv
iro

nm
en

ta
l i

m
pa

ct
s;

 a
nd

 S
oc

ia
l i

m
pa

ct
s.

Th
e 

ev
al

ua
tio

n 
of

 e
ac

h 
te

ch
no

lo
gy

 ty
pe

 

ra
ng

e 
pe

rfo
rm

er
 in

 o
ne

 a
re

a 
bu

t a
 g

oo
d 

pe
rfo

rm
er

 in
 a

no
th

er
 a

nd
 it

s 
ra

nk
in

g 
sh

ift
 a

cc
or

di
ng

 to
 th

e 
we

ig
ht

in
g 

of
 th

e 

th
at

 a
ll 

of
 th

e 
te

ch
no

log
ie

s 
as

se
ss

ed
 

co
ul

d 
pr

ov
id

e 
th

e 
pe

rfo
rm

an
ce

 in
 th

e 

wi
th

 e
xp

ec
ta

tio
ns

 o
f a

va
ila

bl
e 

re
se

ar
ch

. 

se
pa

ra
te

d 
or

ga
ni

c 
m

at
er

ia
l t

ha
n 

fo
r 

m
ixe

d 
wa

st
e.

 

ev
al

ua
tio

n 
fo

r h
ig

he
st

 w
eig

ht
ed

 te
ch

ni
ca

l 
an

d 
en

vir
on

m
en

ta
l p

er
fo

rm
an

ce
 

ca
te

go
rie

s.
 T

he
 te

ch
no

log
ie

s 
ra

nk
ed

 
hi

gh
er

 th
an

 b
io

lo
gi

ca
l t

re
at

m
en

ts
 

re
du

ct
io

n 
an

d 
wa

st
e 

di
ve

rs
io

n 
ou

tc
om

es
.

An
ae

ro
bi

c 
di

ge
st

io
n 

te
ch

no
lo

gi
es

 ra
nk

ed
 

we
re

 te
ch

ni
ca

lly
 s

im
pl

er
. 

Th
e 

te
ch

no
log

ie
s 

we
re

 e
qu

iv
al

en
t i

n 
so

cia
l c

rit
er

ia
 a

ss
es

se
d.

 

                            

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

1



 A
vo

id
ed

 u
se

 o
f g

rid
 e

le
ct

ric
ity

 o
r f

os
sil

 
fu

el
 m

ai
ns

 g
as

 c
on

su
m

pt
io

n 
as

 a
 

re
su

lt 
of

 re
ne

wa
bl

e 
ga

s 
ge

ne
ra

tio
n 

an
d 

us
e;

 
 an

d 
m

et
al

s 
pr

od
uc

tio
n 

as
 a

 re
su

lt 
of

 re
cy

cli
ng

;
 A

vo
id

ed
 fe

rti
lis

er
 p

ro
du

ct
io

n 
as

 a
 

us
e;

 a
nd

 A
vo

id
ed

 g
ra

ve
l e

xt
ra

ct
io

n 
as

 a
 re

su
lt 

th
e 

pr
oc

es
s.

LI
FE

 C
YC

LE
 A

SS
ES

SM
EN

T
Th

e 
se

co
nd

 ra
nk

in
g 

ev
al

ua
tio

n 
us

ed
 

an
 in

du
st

ry
 s

ta
nd

ar
d 

as
se

ss
m

en
t t

oo
l 

to
 p

re
di

ct
 v

al
ue

s.
 T

he
 to

ol
 u

se
d 

be
st

 
es

tim
at

es
 fr

om
 o

pe
ra

tio
na

l f
ac

ili
tie

s 

ra
th

er
 th

an
 a

 p
ar

tic
ul

ar
 p

ro
pr

ie
ta

ry
 

te
ch

no
log

y. 
An

y w
as

te
 tr

ea
tm

en
t 

en
vir

on
m

en
t. 

Th
is

 a
ss

es
sm

en
t r

ev
ie

we
d 

th
e 

to
ta

lit
y o

f e
nv

iro
nm

en
ta

l i
m

pa
ct

s 
an

d 
an

al
ys

es
 a

nd
 a

ny
 o

ffs
et

s 
ea

ch
 p

ro
ce

ss
 

co
ul

d 
ac

cu
m

ul
at

e 
ac

ro
ss

 it
s 

lif
et

im
e.

 

po
te

nt
ia

l r
es

ou
rc

e 
re

co
ve

ry
 o

ffs
et

s 
ar

e 
lik

e 
a 

cr
ed

it.

Th
e 

ai
m

 o
f t

he
 L

ife
 C

yc
le

 A
ss

es
sm

en
t 

wa
s 

to
 p

ro
du

ce
 a

 th
eo

re
tic

al
 m

od
el

 o
f t

he
 

 fo
ss

il 
fu

el
 g

as
;

 c
on

ve
rt

 th
e 

ga
s 

to
 a

 s
ub

st
itu

te
 

na
tu

ra
l g

as
;

 tr
an

sp
or

t t
he

 s
ub

st
itu

te
 n

at
ur

al
 g

as
 

via
 th

e 
ga

s 
gr

id
; a

nd
 in

clu
di

ng
 v

ia
 tr

ig
en

er
at

io
n 

in
 th

e 
cit

y.

Th
e 

pr
oc

es
se

s 
re

vi
ew

ed
 (w

ith
 

(A
na

er
ob

ic
 D

ig
es

tio
n)

se
pa

ra
te

ly 
bi

ol
og

ic
al

ly 
tre

at
ed

 a
nd

 

To
 e

ffe
ct

iv
el

y r
an

k 
th

e 
pr

oc
es

se
s 

th
e 

lif
e 

cy
cle

 m
et

ho
do

log
y s

et
 a

 b
ou

nd
ar

y 
co

m
m

on
 to

 a
ll.

 T
he

 im
pa

ct
s 

fo
r e

ne
rg

y 
an

d 
wa

st
e 

di
sp

os
al

 w
er

e 
as

se
ss

ed
 

  fa
cil

ity
 a

nd
 c

on
ve

nt
io

na
l r

ec
yc

lin
g)

;
 R

es
id

ua
l w

as
te

 d
isp

os
al

;
 T

re
at

m
en

t a
nd

 tr
an

sp
or

ta
tio

n 
of

 g
as

 
ge

ne
ra

te
d;

 a
nd

 E
le

ct
ric

ity
 a

nd
 h

ea
t g

en
er

at
io

n.

Th
e 

re
su

lts
 p

re
se

nt
ed

 in
 th

is
 M

as
te

r 
Pl

an
 a

re
 b

as
ed

 o
n 

th
e 

Ci
ty

’s 
ex

is
tin

g 
wa

st
e 

m
an

ag
em

en
t s

ys
te

m
 w

hi
ch

 
of

fe
rs

 k
er

bs
id

e 
re

cy
cli

ng
 a

nd
 w

as
te

 
co

lle
ct

ed
 s

ep
ar

at
el

y. 
Th

e 
to

ta
l t

on
na

ge
s 

as
se

ss
ed

 u
sin

g 
th

e 
to

ol
 a

re
 m

ad
e 

up
 o

f 
th

e 
re

sid
en

tia
l a

nd
 c

om
m

er
cia

l w
as

te
 

lo
ad

s 
co

m
bi

ne
d.

 

 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.1.



4)
 S

yn
ga

s 
ge

ne
ra

tio
n

Ea
ch

 te
ch

no
log

y h
ad

 to
 b

e 
ca

pa
bl

e 
of

 g
en

er
at

in
g 

a 
sy

ng
as

 th
at

 c
ou

ld
 b

e 
co

nv
er

te
d 

in
to

 s
ub

st
itu

te
 n

at
ur

al
 g

as
 v

ia
 

to
 th

e 
ch

em
ic

al
 e

ng
in

ee
rin

g 
pr

oc
es

s 
fo

r 

ap
pr

oa
ch

es
 th

at
 c

om
bu

st
 th

e 
sy

ng
as

 
wi

th
in

 th
e 

sa
m

e 
ch

am
be

r a
s 

th
e 

ga
s 

is
 

ge
ne

ra
te

d 
ar

e 
no

t i
nc

lu
de

d.

5)
 B

es
t a

va
ila

bl
e 

st
an

da
rd

 
em

is
si

on
s 

pe
rf

or
m

an
ce

Ea
ch

 te
ch

no
log

y h
ad

 to
 m

ee
t o

r b
e 

be
tte

r 

In
cin

er
at

io
n 

Di
re

ct
iv

e.
 T

he
 e

m
is

sio
ns

 

te
ch

no
log

ie
s 

ag
ai

ns
t t

he
 e

m
is

sio
n 

In
cin

er
at

io
n 

Di
re

ct
iv

e 
ar

e 
de

ta
ile

d 
in

 

1)
 C

om
m

er
ci

al
 M

at
ur

ity

ea
ch

 te
ch

no
log

y h
ad

 to
 b

e 
ei

th
er

 D
em

on
st

ra
te

d
re

fe
re

nc
e 

fa
cil

ity
 o

pe
ra

tin
g 

 P
ro

ve
n

op
er

at
io

n.
 C

om
m

er
ci

al

co
m

m
er

cia
l o

pe
ra

tio
n.

2)
 P

la
nt

 T
hr

ou
gh

pu
t

to
nn

es
 p

er
 ye

ar
 w

ith
 h

ig
h 

di
ve

rs
io

n 
le

ve
l. 

Th
is

 a
vo

id
s 

as
su

m
pt

io
ns

 in
vo

lv
in

g 
sc

al
in

g 
up

 o
f e

m
er

gi
ng

 te
ch

no
log

ie
s 

no
t 

pr
ov

en
 a

t t
hi

s 
le

ve
l o

f p
ro

ce
ss

in
g.

3)
 F

ee
ds

to
ck

Ea
ch

 te
ch

no
log

y w
as

 c
ap

ab
le

 o
f t

re
at

in
g 

to
 a

n 
ad

va
nc

ed
 d

eg
re

e 
th

e 
le

ve
l a

nd
 

co
m

po
si

tio
n 

of
 fe

ed
st

oc
k 

re
sid

ua
l w

as
te

s 
av

ai
la

bl
e 

to
 th

e 
Ci

ty
. P

ot
en

tia
l r

es
ou

rc
es

 

re
sid

en
tia

l o
r m

un
ici

pa
l s

oli
d 

wa
st

e 

m
or

e 
Co

un
cil

s 
wa

st
e 

wi
th

in
 th

e 
vi

cin
ity

 
of

 th
e 

ad
va

nc
ed

 w
as

te
 tr

ea
tm

en
t p

la
nt

. 

ex
po

se
d 

to
 th

e 
qu

al
ity

 o
f s

ou
rc

e 
se

pa
ra

te
d 

or
ga

ni
cs

 a
s 

AD
 re

qu
ire

s 
ho

m
og

en
eo

us
 o

rg
an

ic
 m

at
er

ia
ls

 w
hi

ch
 

le
ad

 to
 fu

rth
er

 c
os

t i
m

po
st

s 
fo

r s
ou

rc
e 

se
pa

ra
te

d 
or

ga
ni

cs
 w

hi
ch

 is
 im

pr
ac

tic
al

 
fo

r a
 c

ity
 li

ke
 th

e 
Ci

ty
 o

f S
yd

ne
y.

of
fe

r t
he

 h
ig

he
st

 d
iv

er
sio

n 
of

 w
as

te
 fr

om
 

gr
ee

nh
ou

se
 g

as
 e

m
is

sio
ns

.

RE
VI

EW
 O

F 
GA

SI
FI

CA
TI

ON
 

TE
CH

NO
LO

GI
ES

Th
e 

ou
tc

om
e 

of
 th

e 
Li

fe
 C

yc
le

 

te
ch

no
log

ie
s 

as
 p

ro
vi

di
ng

 th
e 

hi
gh

es
t 

ra
te

s 
fo

r d
iv

er
sio

n 
of

 w
as

te
 fr

om
 

As
se

ss
m

en
t r

eli
ed

 o
n 

th
eo

re
tic

al
 

m
od

ell
in

g 
of

 th
e 

pr
oc

es
se

s 
ev

al
ua

te
d.

 
To

 d
et

er
m

in
e 

th
e 

id
ea

l t
yp

e 
or

 c
la

ss
 

Te
ch

no
log

ie
s 

Re
vi

ew
 w

hi
ch

 fo
rm

s 
th

e 
Te

ch
ni

ca
l A

pp
en

di
x t

o 
th

is
 A

dv
an

ce
d 

Fi
ve

 k
ey

 s
el

ec
tio

n 
cr

ite
ria

 n
ee

de
d 

to
 b

e 
m

et
 fo

r i
nc

lu
sio

n 
of

 s
ui

ta
bl

e 
re

fe
re

nc
e 

te
ch

no
lo

gi
es

 to
 a

ss
es

s 
th

e 

Th
e 

Ci
ty

 h
as

 u
se

d 
th

e 
Li

fe
 C

yc
le

 
As

se
ss

m
en

t t
o 

re
vi

ew
 th

e 
gr

ee
nh

ou
se

 
ga

s 
an

d 
wa

st
e 

di
ve

rs
io

n 
im

pa
ct

s 
of

 e
ac

h 

wa
st

e 
le

ve
ls.

 

Th
e 

re
du

ct
io

n 
in

 g
re

en
ho

us
e 

ga
s 

ab
ov

e 
th

e 
ot

he
r a

va
ila

bl
e 

ad
va

nc
ed

 
wa

st
e 

tre
at

m
en

t o
pt

io
ns

. T
he

 h
ig

he
r t

he
 

ne
ga

tiv
e 

nu
m

be
r t

he
 g

re
at

er
 th

e 
im

pa
ct

 

re
co

ve
rs

 s
om

e 
en

er
gy

 fr
om

 w
as

te
.)

In
 te

rm
s 

of
 re

du
cin

g 
th

e 
Ci

ty
’s 

wa
st

e 
in

pu
t t

o 
th

e 
te

ch
no

log
y. 

Th
is

 
as

se
ss

m
en

t i
s 

m
ea

su
re

d 
on

ly 
on

 th
e 

le
ve

l o
f w

as
te

 in
pu

t a
nd

 th
e 

re
su

lti
ng

 

tre
at

m
en

t o
pt

io
ns

.

In
 te

rm
s 

of
 e

co
no

m
ic

s 
an

d 
co

st
 o

f c
ar

bo
n 

ab
at

em
en

t t
he

 A
D 

+
 G

AS
 p

ro
ce

ss
 w

ou
ld

 
re

qu
ire

 tw
o 

co
nv

er
sio

n 
te

ch
no

lo
gi

es
 

to
 c

on
ve

rt
 th

e 
re

ne
wa

bl
e 

ga
se

s 
in

to
 

bi
og

as
 o

ut
pu

t f
ro

m
 a

na
er

ob
ic

 d
ig

es
tio

n 
an

d 
th

e 
m

et
ha

na
tio

n 
pr

oc
es

s 
fo

r t
he

 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

1



SH
OR

TL
IS

TE
D 

RE
FE

RE
NC

E 
TE

CH
NO

LO
GI

ES

in
te

rn
at

io
na

lly
 ru

n 
in

to
 th

e 
th

ou
sa

nd
s.

 
Th

es
e 

op
er

at
e 

on
 fe

ed
st

oc
ks

 fr
om

 c
oa

l 
to

 b
io

m
as

s 
to

 m
ixe

d 
wa

st
es

. T
he

 u
pt

ak
e 

ra
te

 fo
r t

he
se

 te
ch

no
log

ie
s 

as
 a

 m
ea

ns
 

fo
r m

an
ag

in
g 

wa
st

e 
is

 a
cc

el
er

at
in

g.

le
ve

ls
 o

f m
at

ur
ity

.

ca
n 

be
 o

rg
an

is
ed

 in
to

 th
re

e 
br

oa
d 

ca
te

go
rie

s 
de

pe
nd

in
g 

on
 th

eir
 th

er
m

al
 

co
nv

er
sio

n 
te

m
pe

ra
tu

re
s.

 T
he

 e
xa

m
pl

e 
te

ch
no

log
ie

s 
as

se
ss

ed
 w

er
e 

al
re

ad
y 

op
er

at
in

g 
in

te
rn

at
io

na
lly

. 

Th
es

e 
ex

am
pl

es
 o

f t
ec

hn
ol

og
ie

s 
th

at
 c

an
 

 CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.1.



 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

1



RE
-T

HI
NK

IN
G 

W
AS

TE
 

AS
 A

 R
ES

OU
RC

E

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.2.



CH
AR

AC
TE

RI
SI

NG
 T

HE
 C

IT
Y’

S 
W

AS
TE

Ab
br

ev
ia

te
d

In
clu

de
s

M
un

ici
pa

l S
oli

d 
M

ixe
d 

wa
st

e 
an

d 
se

pa
ra

te
d 

re
cy

cli
ng

 

in
clu

de
 w

as
te

 c
oll

ec
te

d 
by

 th
e 

Ci
ty

 
su

ch
 a

s 
lit

te
r a

nd
 s

tre
et

 s
we

ep
in

gs
. 

Co
m

m
er

cia
l a

nd
 

C&
I

M
ixe

d 
wa

st
e 

an
d 

se
pa

ra
te

d 
re

cy
cli

ng
 

Co
ns

tru
ct

io
n 

an
d 

C&
D

wa
st

ag
e 

fro
m

 c
on

st
ru

ct
io

n.

Tr
ea

tin
g 

wa
st

e 
to

 p
ro

du
ce

 
en

er
gy

 w
ill

 re
qu

ire
 

in
no

va
tio

n 
wi

th
in

 th
e 

tra
di

tio
na

l S
yd

ne
y w

as
te

 
m

an
ag

em
en

t s
ec

to
r. 

It 
in

vo
lv

es
 a

 
re

in
te

rp
re

ta
tio

n 
of

 w
as

te
 

m
an

ag
em

en
t s

ys
te

m
s 

as
 

in
to

 a
 v

al
ua

bl
e 

re
so

ur
ce

 
wi

th
 a

 h
ig

h 
de

m
an

d.
 

Th
e 

en
vir

on
m

en
ta

l c
os

t 
of

 c
on

tin
ui

ng
 to

 tr
ea

t 
wa

st
e 

as
 a

 li
ab

ili
ty

 
ra

th
er

 th
an

 a
 re

so
ur

ce
 

is
 n

o 
lon

ge
r m

or
al

ly 
or

 
te

ch
ni

ca
lly

 a
cc

ep
ta

bl
e.

Th
e 

Ci
ty

 h
as

 a
 d

ire
ct

 le
gi

sla
te

d 
re

sp
on

sib
ili

ty
 to

 m
an

ag
e 

M
un

ici
pa

l 

up
 o

f h
ou

se
ho

ld
 w

as
te

 a
nd

 re
cy

cli
ng

. 
Co

m
m

er
cia

l a
nd

 In
du

st
ria

l w
as

te
 

gr
ee

nh
ou

se
 g

as
 e

m
is

sio
ns

 a
nd

 w
as

te
 

di
sp

os
al

 p
er

fo
rm

an
ce

 fo
r t

he
 c

ity
 a

s 
a 

m
an

ag
in

g 
th

is
 re

so
ur

ce
 is

 n
ec

es
sa

ry
.

Th
is

 M
as

te
r P

la
n 

wi
ll 

at
 a

 m
in

im
um

 
ad

dr
es

s 
th

e 
tre

at
m

en
t o

pt
io

ns
 fo

r t
he

 

an
 u

nd
er

st
an

di
ng

 o
f t

he
 p

ot
en

tia
l 

is
 n

ec
es

sa
ry

 fo
r c

om
pl

et
en

es
s 

of
 th

is
 

M
as

te
r P

la
n.

Co
ns

tru
ct

io
n 

an
d 

De
m

oli
tio

n 
wa

st
e 

ha
s 

no
t b

ee
n 

in
clu

de
d 

in
 th

e 
an

al
ys

is.
 T

hi
s 

wa
st

e 
st

re
am

 h
as

 a
 s

et
 o

f e
co

no
m

ic
 

dr
iv

er
s 

th
at

 m
ea

n 
re

so
ur

ce
 re

co
ve

ry
 

of
 th

e 
wa

st
e 

fro
m

 th
is

 s
ec

to
r a

ls
o 

ha
s 

a 
lo

w 
en

er
gy

 v
al

ue
. T

hi
s 

wa
st

e 
is

 
no

t g
en

er
at

ed
 o

n 
a 

re
gu

la
r o

ng
oin

g 

De
ve

lo
pm

en
ts

 m
an

ag
em

en
t p

oli
cy

 
th

at
 a

dd
re

ss
es

 th
e 

Co
ns

tru
ct

io
n 

an
d 

De
m

oli
tio

n 
wa

st
e 

st
re

am
 a

t t
he

 ti
m

e 
an

d 
pl

ac
e 

of
 it

s 
ge

ne
ra

tio
n.

Ot
he

r s
ou

rc
es

 o
f w

as
te

 o
ut

sid
e 

th
e 

Ci
ty

 

ar
e 

de
ta

ile
d 

in
 th

e 
Re

ne
wa

bl
e 

En
er

gy
 

M
as

te
r P

la
n.

Th
e 

an
al

ys
is

 w
ill

 e
xa

m
in

e 
th

e 
av

ai
la

bi
lit

y 
of

 m
at

er
ia

l a
nd

 e
ne

rg
y r

es
ou

rc
es

 
wi

th
in

 th
e 

wa
st

e 
st

re
am

s 
an

d 
ho

w 
th

ey
 c

an
 b

e 
ut

ili
se

d.
 T

he
 a

na
lys

is
 w

ill
 

al
so

 m
ea

su
re

 th
e 

en
er

gy
 p

ot
en

tia
lly

 
av

ai
la

bl
e 

fo
r r

ec
ov

er
y f

ro
m

 th
e 

wa
st

e 
in

 
th

os
e 

st
re

am
s.

co
ul

d 
po

te
nt

ia
lly

 in
clu

de
 M

un
ici

pa
l S

oli
d 

ar
ea

s 
wi

th
in

 c
lo

se
 p

ro
xim

ity
 to

 th
e 

Ci
ty

. 
An

 a
ss

es
sm

en
t o

f t
he

se
 re

so
ur

ce
s 

wa
s 

m
ad

e 
in

 th
e 

Re
ne

wa
bl

e 
En

er
gy

 M
as

te
r 

Pl
an

. A
 m

ap
pi

ng
 o

f t
he

se
 re

so
ur

ce
s 

wi
ll 

id
en

tif
y t

he
 p

ot
en

tia
l e

ne
rg

y r
es

ou
rc

es
 

fro
m

 n
ea

rb
y w

as
te

.

 
AS

 A
 R

ES
OU

RC
E

 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

2



of
 a

ll 
m

at
er

ia
ls

 a
re

 re
cy

cle
d.

 T
hi

s 
in

clu
de

s 
re

co
ve

ry
 u

sin
g 

th
e 

Ci
ty

’s 

wh
ich

 p
ro

ce
ss

es
 w

as
te

 re
m

ai
ni

ng
 a

fte
r 

se
pa

ra
te

 re
cy

cli
ng

 a
ct

iv
iti

es
 d

iv
er

t 

Th
e 

Ci
ty

 C
&I

 w
as

te
 s

tre
am

 s
ee

s 
ar

ou
nd

 
ha

lf 
of

 a
ll 

m
at

er
ia

ls
 re

cy
cle

d 
or

 re
co

ve
re

d 
by

 p
ro

ce
ss

in
g.

 

Th
e 

to
ta

l C
ity

 re
cy

cli
ng

 a
nd

 re
co

ve
ry

 le
ve

l 
fo

r t
he

 ye
ar

 a
cr

os
s 

bo
th

 s
tre

am
s 

wa
s 

Th
e 

m
os

t c
om

m
on

 re
so

ur
ce

s 
re

co
ve

re
d 

fro
m

 g
ar

de
n 

or
 fo

od
 o

rg
an

ic
s.

un
le

ss
 o

th
er

wi
se

 s
ta

te
d.

Th
e 

pr
op

or
tio

n 
of

 to
ta

l w
as

te
 g

en
er

at
ed

 

qu
ar

te
r o

f t
he

 to
ta

l C
ity

’s 
LG

A 
wa

st
e.

 
Th

e 
ch

ar
t s

ho
ws

 th
e 

to
ta

l o
f m

at
er

ia
ls

 
ge

ne
ra

te
d 

in
 th

e 
Ci

ty
’s 

LG
A 

fo
r t

he
se

 

is
 s

ep
ar

at
ed

. 

th
e 

ye
ar

.

Th
e 

Ci
ty

 c
ur

re
nt

ly 
ha

s 
al

l o
f i

ts
 m

ixe
d 

re
co

ve
re

d 
m

us
t s

til
l b

e 
di

sp
os

ed
 o

f t
o 

wh
at

 is
 c

al
le

d 
a 

ge
ne

ra
l s

oli
d 

wa
st

e 

th
e 

C&
I w

as
te

 fr
om

 b
us

in
es

se
s 

is
 a

ls
o 

ca
pa

ci
ty

 p
re

ss
ur

e 
wi

th
in

 th
e 

Sy
dn

ey
 

re
gi

on
. T

he
 C

&I
 w

as
te

 c
on

tri
bu

te
s 

he
av

ily
 to

 th
e 

co
ns

um
pt

io
n 

of
 s

pa
ce

 in
 

sp
ec

ia
lis

ed
 in

cin
er

at
io

n.
 

Co
m

m
er

cia
l a

nd
 In

du
st

ria
l w

as
te

 le
ve

ls
 

an
d 

co
m

po
si

tio
n 

ar
e 

es
tim

at
ed

 fr
om

 

go
ve

rn
m

en
t. 

In
di

ca
tio

ns
 fr

om
 a

ct
ua

l d
at

a 
pr

ov
id

ed
 to

 th
e 

Ci
ty

 b
y m

em
be

rs
 o

f t
he

 

le
ve

ls
 a

re
 h

ig
he

r t
ha

n 
th

is.

OV
ER

VI
EW

 O
F 

TH
E 

CI
TY

’S
 

TO
TA

L 
W

AS
TE

se
pa

ra
te

ly 
se

t o
ut

 h
ow

 th
e 

Ci
ty

 w
ill

 

se
pa

ra
te

d 
re

cy
cli

ng
 o

f m
at

er
ia

ls
 p

rio
r 

to
 c

oll
ec

tin
g 

m
ixe

d 
wa

st
e.

 T
he

 In
te

rim
 

be
st

 m
an

ag
ed

 a
s 

a 
se

t o
f r

es
ou

rc
es

 w
ith

 
a 

va
lu

e.

op
po

rtu
ni

tie
s 

av
ai

la
bl

e 
to

 m
an

ag
e 

th
e 

re
m

ai
ni

ng
 m

ixe
d 

wa
st

e 
as

 a
 re

so
ur

ce
 

in
 it

se
lf.

 T
hi

s 
fo

cu
s 

on
 m

or
e 

ef
fe

ct
iv

e 
m

ixe
d 

wa
st

e 
tre

at
m

en
ts

 a
pp

lie
s 

to
 b

ot
h 

& 
In

du
st

ria
l w

as
te

 s
ec

to
rs

.

ge
ne

ra
te

d 
by

 th
e 

Ci
ty

’s 
Lo

ca
l G

ov
er

nm
en

t 
Ar

ea
 (L

GA
) p

ro
vi

de
s 

op
po

rtu
ni

tie
s 

fo
r 

 M
at

er
ia

ls;
 N

ut
rie

nt
s;

 a
nd

 E
ne

rg
y.

Th
er

e 
ar

e 
al

so
 to

xic
 m

at
er

ia
ls

 th
at

 a
re

 

Sm
al

l p
er

ce
nt

ag
es

 o
f t

he
se

 it
em

s 
ca

n 
ch

em
ic

al
ly 

co
nt

am
in

at
e 

th
e 

ot
he

r 

th
em

 u
ns

ui
ta

bl
e 

fo
r r

ec
ov

er
y. 

Th
e 

Ci
ty

 

th
es

e 
ite

m
s 

an
d 

in
tro

du
ce

d 
a 

nu
m

be
r 

of
 in

no
va

tiv
e 

co
lle

ct
io

n 
sy

st
em

s 
to

 
se

pa
ra

te
ly 

ha
nd

le
 th

es
e 

m
at

er
ia

ls.

 

 

di
ffe

re
nt

 le
ve

ls
 o

f w
as

te
 a

cr
os

s 
m

ul
tip

le
 

bu
sin

es
s 

se
ct

or
s 

an
d 

re
sid

en
tia

l d
we

lli
ng

 

ba
se

d 
on

 m
ul

tip
le

 d
at

a 
so

ur
ce

s 
in

 o
rd

er
 

to
 re

al
is

e 
th

e 
wa

st
e 

lo
ad

s 
re

qu
iri

ng
 

m
an

ag
em

en
t e

ve
ry

 d
ay

 o
f t

he
 ye

ar
. 

Si
nc

e 
th

e 
m

ap
 re

lie
s 

on
 a

ve
ra

ge
 le

ve
ls

 

it 
ca

nn
ot

 b
e 

us
ed

 to
 id

en
tif

y i
nd

iv
id

ua
l 

th
e 

co
m

pl
ex

ity
 a

nd
 s

ca
le

 o
f t

he
 C

ity
’s 

bi
n)

 w
as

te
 re

pr
es

en
te

d 
he

re
 m

us
t b

e 

th
is

 M
as

te
r P

la
n.

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.2.



M
AT

ER
IA

LS
 R

EC
OV

ER
Y 

FR
OM

 
M

UN
IC

IP
AL

 S
OL

ID
 W

AS
TE

Th
e 

Ci
ty

 o
f S

yd
ne

y e
xis

tin
g 

wa
st

e 
tre

at
m

en
t a

pp
ro

ac
h 

is
 to

 re
du

ce
 o

r 
re

cy
cle

 m
at

er
ia

ls
 in

 it
s 

wa
st

e 
as

 fa
r 

as
 p

ra
ct

ic
ab

le
.

Th
e 

Ci
ty

 re
lie

s 
on

 re
sid

en
ts

 to
 s

ep
ar

at
e 

wa
st

e 
an

d 
re

cy
cla

bl
e 

wa
st

e 
fo

r s
ep

ar
at

e 
st

or
ag

e 
an

d 
co

lle
ct

io
n.

 R
ec

yc
lin

g 
is

 

Or
ga

ni
cs

 re
cy

cli
ng

 w
he

re
 p

ra
ct

ic
ab

le
.

Re
cy

cli
ng

 th
es

e 
re

so
ur

ce
s 

m
ea

ns
 le

ss
 

en
er

gy
 is

 n
ee

de
d 

to
 p

ro
du

ce
 th

e 
ne

xt
 

ge
ne

ra
tio

n 
of

 p
ro

du
ct

s 
fro

m
 th

es
e 

An
y r

em
ai

ni
ng

 w
as

te
 is

 th
en

 p
ro

ce
ss

ed
 

to
 re

co
ve

r t
he

 o
rg

an
ic

 c
om

po
ne

nt
 a

s 
a 

tre
at

m
en

t i
s 

re
st

ric
te

d 
by

 g
ov

er
nm

en
t 

of
 th

e 
Ci

ty
’s 

wa
st

e 
is

 n
ot

 u
se

d 
fo

r 
ag

ric
ul

tu
re

 o
r f

oo
d 

pr
od

uc
tio

n 
bu

t 
pr

im
ar

ily
 fo

r m
in

e 
si

te
 re

ha
bi

lit
at

io
n.

In
 a

dd
iti

on
 to

 th
e 

re
sid

en
tia

l w
as

te
 

an
d 

ha
za

rd
ou

s 
an

d 
ch

em
ic

al
 w

as
te

. 

Ho
us

eh
old

 h
az

ar
do

us
 w

as
te

 c
oll

ec
te

d 

hi
gh

 te
m

pe
ra

tu
re

 p
la

sm
a 

ar
c 

fu
rn

ac
e.

 

ch
em

ic
al

 c
on

ta
m

in
at

io
n 

of
 o

th
er

 re
co

ve
ry

 
st

re
am

s 
an

d 
th

er
eb

y h
elp

s 
to

 im
pr

ov
e 

re
so

ur
ce

 re
co

ve
ry

 o
ve

ra
ll.

Th
e 

ot
he

r c
oll

ec
te

d 
wa

st
es

 a
re

 la
rg

el
y 

re
cy

cle
d 

in
 v

ar
io

us
 w

ay
s.

 

A 
th

ird
 o

f a
ll 

Ci
ty

 h
ou

se
ho

ld
 w

as
te

 

th
is

 re
cy

cli
ng

 a
nd

 tr
ea

tm
en

t. 

bu
sin

es
se

s 
of

 th
e 

ci
ty

 a
s 

C&
I w

as
te

. 

Al
l o

f t
he

se
 re

sid
ua

l w
as

te
s 

st
ill

 g
oin

g 
to

 

th
at

 a
re

 u
nr

ec
ov

er
ed

 u
nd

er
 th

e 
pr

es
en

t 
tre

at
m

en
t p

ro
ce

ss
es

. T
hi

s 
en

er
gy

 

 

EX
IS

TI
NG

 M
UN

IC
IP

AL
 S

OL
ID

 W
AS

TE
 R

EC
OV

ER
Y 

AN
D 

DI
SP

OS
AL

 P
AT

HW
AY

S

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

2



CO
LL

EC
TI

O
N

RE
CO

VE
RY

TR
EA

TM
EN

T
D

IS
PO

SA
L

>>
>

>>
>

>>
>

Ke
rb

si
de

 B
in

 C
ol

le
ct

io
n

RE
CY

CL
IN

G
La

nd
fil

l
>>

>
>>

>
>>

>

>>
>

>>
>

>>
>

>>
>

>>
>

RE
CY

CL
IN

G
>>

>
>>

>

Pi
ck

-u
p/

Dr
op

-o
ff

, O
th

er
>>

>
>>

>
>>

>

>>
>

>>
>

>>
>

>>
>

<<
<

>>
>

>>
>

>>
>

>>
>

>>
>

H'
ho

ld
 C

le
an

up
 M

at
er

ia
l

H'
ho

ld
 H

az
ar

do
us

 W
as

te

Sh
re

dd
er

 R
es

id
ue

s

Cl
ea

nu
p 

Re
sid

ue
s

Tr
ea

tm
en

t R
es

id
ue

s

Cl
ea

nu
p 

So
rt

in
g

Th
er

m
al

 D
es

tr
uc

tio
n

W
hi

te
go

od
s

Re
cy

cl
in

g 
Re

si
du

es

M
ix

ed
 W

as
te

M
ix

ed
 W

as
te

AW
T 

Re
sid

ue
s

Ba
se

lin
e 

AW
T:

 
M

ec
ha

ni
ca

l-B
io

lo
gi

ca
l 

Ke
rb

sid
e 

Re
cy

cli
ng

Ke
rb

sid
e 

Re
cy

cli
ng

Ga
rd

en
 O

rg
an

ic
s

Ga
rd

en
 O

rg
an

ic
s

eW
as

te
eW

as
te

W
hi

te
go

od
s

AW
T 

By
pr

od
uc

ts
H'

ho
ld

 C
le

an
up

 M
at

er
ia

l

H'
ho

ld
 H

az
ar

do
us

 W
as

te

 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.2.



2005–06

2006–07

2007–08

2008–09

2009–10

2010–11

2011–12

2012–13

2013–14

2014–15

2015–16

2016–17

2017–18

2018–19

2019–20

2020–21

2021–22

2022–23

2023–24

2024–25

2025–26

2026–27

2027–28

2028–29

2029–30

Re
sid

en
tia

l p
op

ula
tio

n

RE
SO

UR
CE

 C
OL

LE
CT

IO
N

  P
RO

JE
CT

ED
 D

AT
A 

Mi
xe

d 
wa

st
e

Ga
rd

en
 or

ga
nic

s

Ot
he

r w
as

te
s (

a)

TO
TA

L C
ol

le
ct

ed
57

,8
49

53
,9

90
55

,6
71

57
,6

75
58

,13
6

59
,5

89
62

,0
86

62
,5

98
62

,5
49

63
,8

69
65

,2
29

66
,5

67
67

,8
03

68
,9

91
70

,2
02

71
,3

34
72

,5
60

73
,77

4
74

,9
83

76
,18

5
77

,16
1

78
,0

53
78

,72
8

79
,3

48
79

,9
59

RE
SO

UR
CE

 R
EC

OV
ER

Y, 
TR

EA
TM

EN
T A

ND
 D

IS
PO

SA
L

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

ma
ter

ial
s (

b)

11
,47

7
13

,3
52

13
,9

69
14

,3
27

18
,3

14
27

,2
63

33
,8

86
32

,9
86

41
,2

14
42

,19
4

43
,12

0
44

,0
28

44
,8

66
45

,6
72

46
,4

92
47

,2
56

48
,0

83
48

,9
02

49
,71

9
50

,5
29

51
,18

6
51

,78
5

52
,2

36
52

,6
49

53
,0

56

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

40
,9

51
38

,0
06

39
,0

01
40

,5
85

36
,9

84
29

,6
52

28
,19

9
29

,6
12

18
,41

9
18

,75
0

19
,17

4
19

,5
96

19
,9

84
20

,3
58

20
,73

9
21

,0
93

21
,4

77
21

,8
57

22
,2

35
22

,6
11

22
,91

6
23

,19
4

23
,4

03
23

,5
95

23
,78

4
 (c

) d
oe

s 
no

t i
nc

lu
de

 re
co

ve
ry

 th
ro

ug
h 

wa
st

e 
av

oi
da

nc
e 

an
d 

re
us

e 
op

tio
ns

   
  

 

 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

2



It 
is

 th
e 

he
at

in
g 

va
lu

e 
of

 th
e 

m
at

er
ia

l 
th

at
 is

 a
va

ila
bl

e 
as

 a
n 

en
er

gy
 re

so
ur

ce
. 

Th
e 

em
bo

di
ed

 e
ne

rg
y v

al
ue

 c
an

no
t 

re
tu

rn
 e

ne
rg

y t
o 

th
e 

ec
on

om
y t

ha
t w

ou
ld

 

di
re

ct
 e

ne
rg

y c
on

te
nt

 o
f w

as
te

. T
he

rm
al

 

of
 w

as
te

 to
 a

 h
ig

h 
de

gr
ee

 fo
r o

th
er

 u
se

s.
 

re
le

as
ed

 b
y t

he
rm

al
 p

ro
ce

ss
in

g.
 S

in
ce

 
th

is
 v

al
ue

 is
 a

tta
ch

ed
 to

 th
e 

m
at

er
ia

l 

it 
al

lo
ws

 a
 c

om
pa

ris
on

 o
f w

ha
t e

ne
rg

y 
ca

n 
be

 e
xt

ra
ct

ed
 fr

om
 a

 m
ixe

d 
wa

st
e 

st
re

am
 b

y a
na

lys
in

g 
th

e 
m

at
er

ia
ls

 w
ith

in
 

th
at

 s
tre

am
.

Em
bo

di
ed

 e
ne

rg
y e

sc
al

at
es

 ra
pi

dl
y a

s 

su
ch

 th
at

 e
le

ct
ro

ni
c 

ap
pl

ia
nc

es
 h

av
e 

hi
gh

er
 e

m
bo

di
ed

 e
ne

rg
y t

ha
n 

sa
wn

 w
oo

d.
 

re
cy

cli
ng

 o
ffe

r h
ig

he
r u

se
 o

f r
es

ou
rc

e 

va
lu

e.
 R

ec
yc

lin
g 

re
du

ce
s 

th
e 

en
er

gy
 

ne
ed

ed
 to

 m
an

uf
ac

tu
re

 n
ew

 g
oo

ds
.

Th
er

e 
ar

e 
tw

o 
wa

ys
 o

f a
ss

es
sin

g 
en

er
gy

 
va

lu
es

 in
 w

as
te

. T
he

 e
ne

rg
y v

al
ue

s 
of

 th
e 

Em
bo

di
ed

 e
ne

rg
y i

s 
th

e 
en

er
gy

 c
on

te
nt

 
no

m
in

al
ly 

ac
cu

m
ul

at
ed

 b
y m

at
er

ia
ls

 a
nd

 
pr

od
uc

ts
 fr

om
 th

eir
 e

xt
ra

ct
io

n 
as

 v
irg

in
 

re
so

ur
ce

s 
th

ro
ug

h 
th

eir
 m

an
uf

ac
tu

re
 

po
in

t o
f c

on
su

m
pt

io
n 

an
d 

th
e 

en
er

gy
 

us
ed

 fo
r t

he
ir 

co
lle

ct
io

n 
an

d 
di

sp
os

al
. 

It 
is

 a
n 

as
sig

ne
d 

va
lu

e 
of

 th
e 

en
er

gy
 

ex
pe

nd
ed

 to
 tu

rn
 a

 m
at

er
ia

l o
r p

ro
du

ct
 

in
to

 s
om

et
hi

ng
 c

on
su

m
ed

 a
nd

 d
isp

os
ed

 
du

rin
g 

its
 li

fe
 c

yc
le

.

RE
-T

HI
NK

IN
G 

M
IX

ED
 

W
AS

TE
 F

OR
 E

NE
RG

Y 
RE

CO
VE

RY
Th

e 
m

ar
ke

ts
 fo

r e
xis

tin
g 

se
pa

ra
te

d 
re

so
ur

ce
s 

ar
e 

m
at

ur
e 

an
d 

th
e 

re
co

ve
ry

 
of

 m
at

er
ia

l r
es

ou
rc

es
 b

y r
ec

yc
lin

g 
wi

ll 
co

nt
in

ue
.

Th
e 

hi
gh

es
t o

pp
or

tu
ni

ty
 fo

r i
m

pr
ov

in
g 

wa
st

e 
ou

tc
om

es
 is

 to
 p

la
n 

fo
r t

he
 

re
co

ve
ry

 o
f e

ne
rg

y w
ith

in
 th

e 
m

ixe
d 

wa
st

e 
fra

ct
io

n 
as

 a
n 

ad
di

tio
na

l r
es

ou
rc

e.
 

Th
e 

le
ve

l o
f e

m
bo

di
ed

 e
ne

rg
y c

om
pa

re
d 

an
d 

en
er

gy
 re

co
ve

ry
 a

re
 fu

lly
 c

om
pa

tib
le

.  

re
co

ve
r a

nd
 re

cy
cle

 th
es

e 
m

at
er

ia
ls

 
ra

th
er

 th
an

 lo
se

 e
ne

rg
y p

ro
ce

ss
in

g 
th

em
 

in
 th

er
m

al
 c

on
ve

rs
io

n 
tre

at
m

en
t. 

 O
th

er
 

dr
iv

er
s 

fo
r r

ec
yc

lin
g 

wi
ll 

de
pe

nd
 m

or
e 

on
 

th
e 

m
ar

ke
t v

al
ue

 o
f r

ec
yc

la
bl

e 
m

at
er

ia
l 

an
d 

ea
se

 o
f r

ec
ov

er
y. 

To
 u

nd
er

st
an

d 
wh

at
 p

ot
en

tia
l t

he
re

 is
 in

 

re
so

ur
ce

s 
ne

ed
s 

to
 b

e 
an

al
ys

ed
 n

ot
 o

n 
th

e 
ba

sis
 o

f m
at

er
ia

l c
on

te
nt

 b
ut

 o
n 

th
e 

DI
ST

IN
CT

IV
E 

FE
AT

UR
ES

 O
F 

TH
E 

CI
TY

’S
 M

SW
 

Re
sid

en
tia

l w
as

te
 in

 th
e 

Ci
ty

 is
 d

iff
er

en
t 

in
 c

om
po

si
tio

n 
to

 m
uc

h 
of

 th
e 

re
st

 o
f t

he
 

Sy
dn

ey
 m

et
ro

po
lit

an
 a

re
a.

 T
he

 c
om

bi
ne

d 
fo

od
 a

nd
 g

ar
de

n 
or

ga
ni

cs
 w

ith
in

 th
e 

Ci
ty

 

M
et

ro
po

lit
an

 A
re

a 
(S

M
A)

. T
hi

s 
m

ea
ns

 th
e 

Ci
ty

’s 
or

ga
ni

c 
fra

ct
io

n 
is

 o
nl

y b
or

de
rli

ne
 

fo
r a

 v
ia

bl
e 

or
ga

ni
cs

 re
co

ve
ry

. 

Th
e 

gr
ea

te
st

 p
or

tio
n 

of
 th

e 
Ci

ty
’s 

wa
st

e 

ra
te

 a
lm

os
t t

wi
ce

 th
at

 o
f t

he
 re

st
 o

f t
he

 
Sy

dn
ey

 M
et

ro
po

lit
an

 A
re

a.
 T

hi
s 

m
at

er
ia

l 
is

 c
om

po
se

d 
of

 a
 ra

ng
e 

of
 w

as
te

s 

co
m

po
st

ab
le

 o
rg

an
ic

s.

Th
e 

le
ve

l o
f r

ec
yc

la
bl

e 
co

nt
ai

ne
rs

 in
 

th
e 

Ci
ty

 re
sid

en
tia

l b
in

s 
is

 a
ls

o 
lo

we
r 

st
ro

ng
ly 

m
ar

ke
ts

 it
s 

re
cy

cli
ng

 p
ro

gr
am

 
to

 re
sid

en
ts

. T
he

 C
ity

 s
up

po
rts

 th
e 

in
tro

du
ct

io
n 

of
 a

 n
at

io
na

l C
on

ta
in

er
 

De
po

si
t S

ch
em

e 
wh

ich
 w

ou
ld

 p
ro

vi
de

 
an

 in
ce

nt
iv

e 
fo

r r
es

id
en

ts
 to

 re
du

ce
 th

is
 

le
ve

l f
ur

th
er

.

ca
nn

ot
 b

e 
su

cc
es

sf
ul

ly 
se

pa
ra

te
d 

fo
r 

re
cy

cli
ng

 o
nc

e 
wi

th
in

 th
e 

wa
st

e 
st

re
am

.

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.2.



EN
ER

GY
 C

OM
PO

SI
TI

ON
 O

F 
TH

E 
CI

TY
’S

 
M

UN
IC

IP
AL

 S
OL

ID
 W

AS
TE

Th
e 

Ci
ty

 h
as

 c
on

du
ct

ed
 s

ea
so

na
l a

ud
its

 
of

 it
s 

re
sid

en
t’s

 w
as

te
 to

 e
ns

ur
e 

a 
hi

gh
 

le
ve

l o
f u

nd
er

st
an

di
ng

 o
f t

he
 m

at
er

ia
ls

 
m

ak
in

g 
up

 th
e 

to
ta

l. 
Th

er
e 

ar
e 

ov
er

 
se

ve
nt

y c
at

eg
or

ie
s 

of
 w

as
te

 m
at

er
ia

ls
 

m
at

er
ia

ls
 c

on
su

m
ed

 in
 a

 m
od

er
n 

ci
ty

. 

sh
ow

s 
th

e 
pr

op
or

tio
ns

 o
f m

at
er

ia
ls

 

re
cy

cli
ng

 a
lre

ad
y s

ep
ar

at
ed

. A
m

on
gs

t 

an
d 

pl
as

tic
s 

fra
ct

io
ns

 d
om

in
at

e.
 M

et
al

 
is

 p
ro

po
rti

on
at

el
y l

ow
. I

t s
ho

ul
d 

be
 n

ot
ed

 

co
nt

am
in

at
ed

 b
y o

th
er

 w
as

te
. 

Ex
is

tin
g 

m
at

er
ia

ls
 re

co
ve

ry
 a

im
s 

at
 

so
rti

ng
 o

ut
 th

es
e 

in
di

vi
du

al
 m

at
er

ia
l 

ca
te

go
rie

s 
fo

r a
pp

ro
pr

ia
te

 re
co

ve
ry

 o
r 

co
nt

am
in

at
e 

ot
he

rs
 s

o 
ev

en
 a

fte
r 

po
rti

on
 c

an
 b

e 
cle

an
ly 

se
pa

ra
te

d.

m
at

er
ia

l r
es

ou
rc

es
 in

 re
sid

en
tia

l w
as

te
 

ba
se

d 
on

 th
eir

 e
ne

rg
y v

al
ue

s.
 T

he
se

 

po
te

nt
ia

ls
 fo

r e
ne

rg
y r

ec
ov

er
y. 

Ea
ch

 

en
er

gy
 yi

eld
 o

r h
an

dl
in

g 
re

qu
ire

m
en

t 
wh

en
 p

ro
ce

ss
ed

 fo
r e

ne
rg

y r
ec

ov
er

y.

 

 

m
ixe

d 
wa

st
e 

st
re

am
s 

sh
ow

s 
th

at
 th

er
e 

Ca
te

go
ry

M
at

er
ia

l E
xa

m
pl

es

In
er

t

Ha
za

rd
ou

s
Ho

us
eh

old
 

Ch
em

ic
al

s

Fo
r t

he
 p

ur
po

se
s 

of
 re

co
ve

rin
g 

en
er

gy
 

te
ch

no
log

ie
s 

re
qu

ire
 th

e 
in

er
t a

nd
 

ha
za

rd
ou

s 
co

m
po

ne
nt

s 
to

 b
e 

m
in

im
is

ed
 

or
 re

m
ov

ed
. 

Th
e 

in
er

t f
ra

ct
io

n 
is

 n
ot

 a
 m

at
er

ia
l 

pr
oc

es
sin

g 
fo

r c
on

st
ru

ct
io

n 
or

 ro
ad

 b
as

e 
us

e.
 M

et
al

s 
re

m
ai

ni
ng

 in
 th

e 
wa

st
e 

wo
ul

d 
be

 s
ep

ar
at

ed
 a

nd
 re

cy
cle

d.

Th
e 

re
m

ai
ni

ng
 c

at
eg

or
ie

s 
ar

e 
al

l s
ui

ta
bl

e 
fo

r e
ne

rg
y r

ec
ov

er
y. 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

2



 
 

as
 it

 h
as

 th
e 

hi
gh

es
t f

ra
ct

io
n 

by
 w

eig
ht

 

lo
w 

m
ois

tu
re

 c
on

te
nt

. 

ha
s 

a 
re

la
tiv

el
y h

ig
h 

m
ois

tu
re

 le
ve

l. 

is
 a

ls
o 

th
e 

do
m

in
an

t f
ra

ct
io

n 
fo

r C
&I

 

of
 e

ne
rg

y p
er

 k
ilo

gr
am

. 

a 
lo

we
r o

rg
an

ic
 le

ve
l. 

Th
is

 c
at

eg
or

y 
of

 w
as

te
 s

ho
ws

 a
 m

ar
gi

na
l i

nc
re

as
e 

pe
r k

ilo
gr

am
.

Th
e 

av
er

ag
e 

en
er

gy
 v

al
ue

 fo
r C

&I
 w

as
te

 

fe
ed

st
oc

k 
by

 re
du

cin
g 

in
er

t m
at

er
ia

l t
hi

s 

EN
ER

GY
 R

EC
OV

ER
Y 

FR
OM

 W
AS

TE

m
ixe

d 
wa

st
e 

co
nt

ai
ns

 m
at

er
ia

ls
 th

at
 

ha
ve

 d
iff

er
en

t p
ot

en
tia

l e
ne

rg
y y

ie
ld

s.
 

Th
e 

en
er

gy
 v

al
ue

s 
ar

e 
al

so
 a

ffe
ct

ed
 b

y 

re
du

ce
s 

th
e 

ne
t e

ne
rg

y r
el

ea
se

d.

fo
r t

he
 p

ro
ce

ss
 c

at
eg

or
ie

s 
of

 th
e 

wa
st

e 
as

 re
ce

iv
ed

 a
t t

he
 tr

ea
tm

en
t f

ac
ili

ty
. T

he
 

ov
er

al
l v

al
ue

 o
f t

he
 w

as
te

 a
s 

an
 e

ne
rg

y 
re

so
ur

ce
 w

ill
 in

cr
ea

se
 a

s 
th

e 
m

at
er

ia
l i

s 
pr

ep
ar

ed
 fo

r u
se

 a
s 

a 
fe

ed
st

oc
k.

 

Th
e 

In
er

t c
at

eg
or

y c
on

ta
in

s 
m

at
er

ia
l 

us
ua

lly
 re

m
ov

ed
 p

rio
r t

o 
tre

at
m

en
t a

s 
se

t 

ha
s 

be
en

 p
re

pa
re

d 
by

 re
m

ov
in

g 
in

er
ts

 

it 
be

co
m

es
 a

 fe
ed

st
oc

k 
fo

r t
he

 e
ne

rg
y 

re
co

ve
ry

 p
ro

ce
ss

. T
hi

s 
fe

ed
st

oc
k 

wi
ll 

ha
ve

 a
 h

ig
he

r e
ne

rg
y v

al
ue

 p
er

 k
ilo

gr
am

 
th

an
 ra

w 
wa

st
e 

as
 c

oll
ec

te
d.

Th
e 

m
at

er
ia

ls
 th

at
 c

om
po

se
 th

e 
Ha

za
rd

ou
s 

ca
te

go
ry

 o
f w

as
te

 d
o 

co
nt

ai
n 

St
ra

te
gy

 to
 re

m
ov

e 
th

e 
ha

za
rd

ou
s 

m
at

er
ia

l a
s 

a 
pr

ef
er

re
d 

ap
pr

oa
ch

. 

Th
e 

ac
tu

al
 e

ne
rg

y t
ha

t m
ay

 b
e 

re
co

ve
re

d 
fro

m
 th

e 
wa

st
e 

wi
ll 

de
pe

nd
 a

lm
os

t 
en

tir
el

y o
n 

th
e 

tre
at

m
en

t t
ec

hn
ol

og
y 

se
le

ct
ed

. T
he

 im
pa

ct
 o

f d
iff

er
en

t 
te

ch
no

log
ie

s 
on

 e
ne

rg
y r

ec
ov

er
y f

ro
m

 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.2.



m
ixe

d 
pl

as
tic

s.

wh
ich

 c
ou

ld
 le

ad
 to

 im
pr

ov
ed

 e
co

no
m

ic
s 

of
 th

e 
lo

ca
l r

ec
yc

lin
g 

se
ct

or
 a

s 
th

eir
 w

as
te

 
be

co
m

es
 a

n 
en

er
gy

 re
so

ur
ce

. 

AD
DI

TI
ON

AL
 C

IT
Y 

GE
NE

RA
TE

D 
W

AS
TE

 
ST

RE
AM

S
Ot

he
r w

as
te

s 
ar

e 
ge

ne
ra

te
d 

as
 p

ar
t 

of
 th

e 
Ci

ty
’s 

op
er

at
io

ns
 s

uc
h 

as
 

an
d 

sw
ee

pi
ng

s.
 T

he
se

 w
as

te
s 

m
ay

 
be

 in
clu

de
d 

wi
th

in
 th

e 
fe

ed
st

oc
k 

of
 

m
un

ici
pa

l s
oli

d 
wa

st
e 

th
at

 w
ill

 in
cr

ea
se

 
th

e 
le

ve
ls

 o
f f

ee
ds

to
ck

s 
av

ai
la

bl
e 

an
d 

m
ay

 a
lte

r t
he

 e
ne

rg
y c

ha
ra

ct
er

is
tic

s.
 

Th
eir

 in
clu

sio
n 

wi
ll 

be
 a

ss
es

se
d 

de
pe

nd
in

g 
on

 th
e 

te
ch

no
log

y a
va

ila
bl

e 
to

 th
e 

Ci
ty

.

Ad
di

tio
na

l C
ity

 L
GA

 w
as

te
s 

th
at

 c
ou

ld
 

be
 tr

ea
te

d 
fo

r e
ne

rg
y r

ec
ov

er
y i

nc
lu

de
 

se
wa

ge
 s

lu
dg

e 
fro

m
 s

ew
er

 m
in

in
g 

an
d 

st
or

m
wa

te
r h

ar
ve

st
in

g 
wa

st
e 

ca
pt

ur
e.

 

Th
es

e 
ad

di
tio

na
l s

tre
am

s 
wi

ll 
de

pe
nd

 o
n 

th
e 

im
pl

em
en

ta
tio

n 
of

 th
e 

De
ce

nt
ra

lis
ed

 

Th
e 

pr
ec

is
e 

ch
ar

ac
te

ris
tic

s 
of

 th
es

e 
wa

st
e 

st
re

am
s 

wi
ll 

ne
ed

 to
 b

e 
ev

al
ua

te
d 

pr
io

r t
o 

th
eir

 in
clu

sio
n 

fo
r t

he
rm

al
 

ad
di

tio
na

l w
as

te
s 

ha
ve

 th
e 

po
te

nt
ia

l t
o 

in
cr

ea
se

 th
e 

re
ne

wa
bl

e 
en

er
gy

 c
on

te
nt

 o
f 

sy
ng

as
 g

en
er

at
ed

 b
y t

he
rm

al
 c

on
ve

rs
io

n.

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

2



RE
SO

UR
CE

 R
EC

OV
ER

Y 
US

IN
G 

TH
ER

M
AL

 
CO

NV
ER

SI
ON

Th
er

m
al

 c
on

ve
rs

io
n 

tre
at

m
en

t u
se

s 
he

at
 a

nd
 c

he
m

ic
al

 re
ac

tio
ns

 to
 c

on
ve

rt
 

wa
st

e 
m

at
er

ia
l a

s 
a 

fe
ed

st
oc

k 
in

to
 a

 

m
ak

es
 it

 d
iff

er
en

t t
o 

ap
pr

oa
ch

es
 s

uc
h 

as
 th

er
m

al
 c

om
bu

st
io

n 
wh

ich
 e

ffe
ct

iv
el

y 
on

ly 
re

co
ve

rs
 th

e 
he

at
in

g 
va

lu
e 

of
 th

e 

re
lie

s 
on

 w
as

te
 a

s 
a 

fe
ed

st
oc

k 
to

 re
co

ve
r 

on
ly 

th
e 

re
su

lti
ng

 g
as

 w
hi

ch
 m

ay
 b

e 
us

ed
 

ad
di

tio
na

l c
he

m
ic

al
 p

ro
ce

ss
es

.

Th
e 

fo
rm

s 
in

 w
hi

ch
 th

e 
m

at
er

ia
l a

nd
 

 s
yn

th
es

is
 g

as
 (s

yn
ga

s)
;

 re
cy

cla
bl

e 
m

et
al

s;
 or

 ro
ck

 w
oo

l);
 a

sh
 (u

se
d 

fo
r c

on
cr

et
e 

or
 c

on
st

ru
ct

io
n 

m
at

er
ia

ls)
;

 w
at

er
; a

nd
 c

he
m

ic
al

s.

OT
HE

R 
PO

TE
NT

IA
L 

W
AS

TE
 R

ES
OU

RC
ES

 F
OR

 
EN

ER
GY

 R
EC

OV
ER

Y

SO
UT

HE
RN

 S
YD

NE
Y 

RE
GI

ON
AL

 
OR

GA
NI

SA
TI

ON
 O

F 
CO

UN
CI

LS
Co

un
cil

s 
in

 th
e 

So
ut

he
rn

 S
yd

ne
y 

Re
gi

on
al

 O
rg

an
isa

tio
n 

of
 C

ou
nc

ils
 

an
d 

en
vir

on
m

en
ta

l c
on

ce
rn

s 
as

 th
e 

Ci
ty

. A
s 

pa
rt

 o
f i

ts
 b

ro
ad

er
 p

ot
en

tia
l 

th
e 

ch
ar

ac
te

ris
tic

s 
of

 th
es

e 
re

gi
on

al
ly 

su
ita

bl
e 

fo
r i

nt
eg

ra
tin

g 
in

to
 a

 th
er

m
al

 
co

nv
er

sio
n 

fa
cil

ity
. 

SS
RO

C 
co

un
cil

s 
ha

ve
 a

 h
ig

he
r p

ro
po

rti
on

 

ca
te

go
ry

 o
n 

av
er

ag
e.

 T
hi

s 
ad

ds
 to

 th
e 

m
us

t b
e 

ex
pe

nd
ed

 to
 d

ry
 th

is
 w

as
te

 

be
 c

on
sid

er
ed

 a
 p

ot
en

tia
l r

es
ou

rc
e 

fo
r 

en
er

gy
 re

co
ve

ry
.

Se
ve

ra
l o

f t
he

se
 S

SR
OC

 C
ou

nc
ils

 h
av

e 
co

nt
ra

ct
ed

 fo
r m

ec
ha

ni
ca

l b
io

log
ic

al
 

tre
at

m
en

t o
f w

as
te

. T
he

 e
va

lu
at

io
n 

of
 

po
te

nt
ia

l r
es

ou
rc

es
 s

til
l i

nc
lu

de
s 

th
eir

 
wa

st
e 

as
 p

ar
t o

f a
 lo

ng
 te

rm
 a

ss
es

sm
en

t 
of

 a
va

ila
bl

e 
wa

st
e 

re
so

ur
ce

s.

SS
RO

C
To

nn
es

 

Ca
nt

er
bu

ry
 

Hu
rs

tv
ill

e

Le
ich

ha
rd

t
M

ar
ric

kv
ill

e
Ra

nd
wi

ck
Ro

ck
da

le
Su

th
er

la
nd

Sy
dn

ey

TO
TA

L
34

2,
36

4

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.2.



Hy
dr

og
en

M
uc

h 
of

 th
e 

re
m

ai
nd

er
 o

f s
yn

ga
s 

ca
n 

be
 

co
nv

er
te

d 
in

to
 h

yd
ro

ge
n 

by
 c

on
ve

nt
io

na
l 

wa
te

r g
as

 s
hi

ft 
to

 e
na

bl
e 

th
e 

pr
od

uc
tio

n 
of

 p
ur

e 
hy

dr
og

en
 a

t a
 c

om
m

un
ity

 s
ca

le
 

on
 a

 h
ig

hl
y c

om
pe

tit
iv

e 
ba

sis
. H

yd
ro

ge
n 

wi
ll 

ha
ve

 a
n 

in
cr

ea
sin

g 
ro

le
 to

 p
la

y a
s 

fu
el

 c
ell

 v
eh

icl
es

 a
nd

 to
 s

up
pl

em
en

t 
na

tu
ra

l g
as

 in
 th

e 
ga

s 
gr

id
.

Fu
el

 C
el

ls
 fo

r E
le

ct
ric

ity
 G

en
er

at
io

n 

Sy
ng

as
 c

on
ta

in
s 

hi
gh

 le
ve

ls
 o

f h
yd

ro
ge

n 
th

at
 c

an
 b

e 
ut

ili
se

d 
to

 p
ow

er
 h

yd
ro

ge
n 

fu
el

 c
ell

s.
 H

yd
ro

ge
n 

fu
el

 c
ell

s 
ar

e 
de

sig
ne

d 
to

 g
en

er
at

e 
el

ec
tri

ci
ty

 fr
om

 
re

ac
tio

ns
 b

et
we

en
 th

e 
hy

dr
og

en
 fu

el
 a

nd
 

an
 o

xid
an

t. 
De

pe
nd

in
g 

on
 th

e 
ty

pe
 o

f 

le
ss

 fu
el

 a
nd

 a
lm

os
t z

er
o 

em
is

sio
ns

. 

al
so

 o
bt

ai
n 

hy
dr

og
en

 fr
om

 in
te

gr
at

ed
 

re
fo

rm
er

s 
de

sig
ne

d 
to

 re
fo

rm
 h

yd
ro

ge
n 

fro
m

 n
at

ur
al

 g
as

 o
r s

ub
st

itu
te

 n
at

ur
al

 
ga

s 
de

riv
ed

 fr
om

 th
e 

ga
s 

gr
id

.

as
 a

 d
es

ire
d 

lo
ng

er
 te

rm
 fu

tu
re

 e
ne

rg
y 

ou
tc

om
e 

fo
r t

he
 re

sid
en

tia
l s

ec
to

r i
n 

th
e 

Tr
ig

en
er

at
io

n 
M

as
te

r P
la

n.

If 
wa

st
e 

he
at

 is
 a

bl
e 

to
 b

e 
re

co
ve

re
d 

fro
m

 th
e 

el
ec

tri
ci

ty
 g

en
er

at
io

n 
an

d 
us

ed
 

Sy
ng

as
 is

 c
le

an
ed

 o
f p

ar
tic

ul
at

e 

Re
co

m
bi

ni
ng

 th
e 

hy
dr

og
en

 a
nd

 c
ar

bo
n 

m
on

ox
id

e 
wi

th
in

 s
yn

ga
s 

an
d 

us
in

g 
a 

be
 c

on
ve

rte
d 

to
 m

et
ha

no
l. 

Th
is

 is
 a

no
th

er
 

en
er

gy
 d

en
se

 a
nd

 e
as

ily
 tr

an
sp

or
ta

bl
e 

fu
rth

er
 c

at
al

yt
ic

 re
ac

tio
n 

an
d 

di
st

ill
at

io
n 

Sy
nt

he
tic

 F
ue

ls
 a

nd
 H

yd
ro

ca
rb

on
s 

sy
ng

as
 c

an
 b

e 
pr

oc
es

se
d 

in
to

 li
qu

id
 fu

els
 

pr
oc

es
s 

ca
n 

pr
ov

id
e 

lu
br

ic
at

io
n 

oil
s 

or
 

wa
xe

s.
 T

he
 p

ro
ce

ss
 re

lie
s 

on
 m

et
al

s 
su

ch
 

Av
ia

tio
n 

co
m

pa
ni

es
 a

re
 in

ve
st

ig
at

in
g 

th
e 

fe
as

ib
ili

ty
 fo

r c
on

ve
rti

ng
 s

yn
ga

s 
fro

m
 

wa
st

e 
in

to
 a

irc
ra

ft 
fu

el

Am
m

on
ia

 

Th
e 

sy
nt

he
sis

 o
f t

he
 c

he
m

ic
al

s 
ni

tro
ge

n 
an

d 
hy

dr
og

en
 in

 th
e 

sy
ng

as
 

ca
n 

ge
ne

ra
te

 a
m

m
on

ia
 fo

r u
se

 a
s 

in
du

st
ria

l a
pp

lic
at

io
ns

.

PO
TE

NT
IA

L 
EN

ER
GY

 A
ND

 IN
DU

ST
RI

AL
 

PR
OD

UC
TS

 F
RO

M
 S

YN
GA

S
Af

te
r g

en
er

at
io

n 
us

in
g 

th
er

m
al

 

cle
an

ed
 o

f a
ny

 p
ar

tic
ul

at
e 

m
at

te
r a

nd
 

ut
ili

se
d 

di
re

ct
ly 

or
 c

oo
le

d 
an

d 
st

or
ed

. A
t 

th
e 

ba
sis

 fo
r a

 n
um

be
r o

f p
ro

du
ct

s 
or

 
en

er
gy

 re
co

ve
ry

 p
ro

ce
ss

es
.

Di
re

ct
 U

se
 fo

r E
le

ct
ric

ity
 G

en
er

at
io

n 

us
ed

 o
n 

si
te

 fo
r g

en
er

at
io

n 
of

 e
le

ct
ric

ity
 

by
 ra

isi
ng

 s
te

am
 in

 a
 b

oil
er

 to
 d

riv
e 

a 

pa
rti

cu
la

te
 m

at
te

r a
nd

 a
ny

 a
cid

ic
 

ga
se

s.
 L

ar
ge

 p
la

nt
s 

ca
n 

ac
hi

ev
e 

en
er

gy
 

th
e 

en
gi

ne
 c

an
 b

e 
ca

pt
ur

ed
 a

nd
 u

til
is

ed
 

lo
ca

lly
 a

s 
a 

th
er

m
al

 e
ne

rg
y s

ou
rc

e 
hi

gh
er

 
va

lu
es

 c
ou

ld
 b

e 
ac

hi
ev

ed
. S

m
al

le
r p

la
nt

s 
pr

oc
es

sin
g 

to
 th

e 
le

ve
l o

f t
he

 C
ity

’s 

wa
st

e 
is

 u
nl

ike
ly 

to
 e

ve
r b

e 
la

rg
e 

en
ou

gh
 

to
 s

up
po

rt
 s

uc
h 

la
rg

e 
sc

al
e 

pl
an

ts
.

Sy
ng

as
 d

er
iv

ed
 fr

om
 a

 m
ixe

d 
wa

st
e 

fe
ed

st
oc

k 
su

ch
 a

s 
m

un
ici

pa
l s

oli
d 

wa
st

e 
or

 c
om

m
er

cia
l a

nd
 in

du
st

ria
l w

as
te

 w
ill

 

re
ne

wa
bl

e 
ga

s.
 

Sy
ng

as
 d

er
iv

ed
 fr

om
 in

or
ga

ni
c 

m
at

er
ia

ls
 

al
th

ou
gh

 s
om

e 
co

un
tri

es
 c

on
sid

er
 s

yn
ga

s 
fro

m
 th

e 
in

or
ga

ni
c 

fra
ct

io
n 

of
 w

as
te

 a
s 

re
ne

wa
bl

e 
ga

s 
as

 w
ell

.

m
ixe

d 
wa

st
e 

wi
ll 

be
 c

om
po

se
d 

of
 fu

lly
 

ca
te

go
ry

 w
ill

 c
on

ta
in

 s
om

e 
m

at
er

ia
ls

 
th

at
 c

on
tri

bu
te

 to
 th

e 
re

ne
wa

bl
e 

en
er

gy
 

pl
as

tic
s.

 In
 th

is
 M

as
te

r P
la

n 
pl

as
tic

s 
ar

e 
no

t c
ou

nt
ed

 to
wa

rd
s 

th
e 

re
ne

wa
bl

e 
en

er
gy

 c
on

te
nt

 a
s 

th
ey

 a
re

 m
an

uf
ac

tu
re

d 

th
es

e 
in

clu
de

 m
at

er
ia

ls
 s

uc
h 

as
 p

la
st

ic
 

wh
ich

 c
an

no
t b

e 
via

bl
y r

ec
yc

le
d 

fro
m

 
m

ixe
d 

wa
st

e.
 G

en
er

at
in

g 
a 

ga
s 

th
at

 
in

clu
de

s 
th

es
e 

hi
gh

 e
ne

rg
y v

al
ue

 
m

at
er

ia
ls

 a
vo

id
s 

lo
sin

g 
th

at
 e

ne
rg

y 

SY
NG

AS
Th

e 
pr

in
cip

al
 o

ut
pu

t o
f t

he
rm

al
 

qu
an

tit
ie

s 
of

 o
th

er
 h

yd
ro

ca
rb

on
s.

 A
ll 

th
es

e 
co

m
po

ne
nt

s 
ca

n 
be

 re
co

ve
re

d 
fro

m
 

th
e 

or
ig

in
al

 m
at

er
ia

ls
 w

ith
in

 th
e 

wa
st

e.
 

wa
st

e 
m

at
er

ia
ls

 a
re

 re
du

ce
d 

ba
ck

 to
 

th
eir

 m
ol

ec
ul

ar
 b

ui
ld

in
g 

bl
oc

ks
 a

nd
 

di
ffe

re
nt

 fo
rm

.

be
 u

se
d 

di
re

ct
ly 

as
 a

 fu
el

 fo
r e

le
ct

ric
ity

 

to
 p

ro
vi

de
 h

yd
ro

ge
n 

or
 c

on
ve

rte
d 

in
to

 a
 

su
bs

tit
ut

e 
na

tu
ra

l g
as

 v
ia

 a
 m

et
ha

na
tio

n 

gr
id

 fo
r e

nd
 u

se
 a

pp
lic

at
io

ns
 s

uc
h 

as
 

tra
ns

po
rt

 fu
el.

 

Sy
ng

as
 d

er
iv

ed
 fr

om
 o

rg
an

ic
 m

at
er

ia
ls

 

re
ne

wa
bl

e 
ga

s.
 T

he
 fe

ed
st

oc
k 

re
so

ur
ce

s 
fo

r t
he

se
 m

at
er

ia
ls

 a
re

 s
et

 o
ut

 in
 th

e 
Re

ne
wa

bl
e 

En
er

gy
 M

as
te

r P
la

n.

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

2



Su
bs

tit
ut

e 
Na

tu
ra

l G
as

 

Su
bs

tit
ut

e 
Na

tu
ra

l G
as

 is
 p

ro
du

ce
d 

) a
nd

 
hy

dr
og

en
 (H

) r
ea

ct
 to

 fo
rm

 m
et

ha
ne

. 
Th

is
 c

he
m

ic
al

 e
ng

in
ee

rin
g 

pr
oc

es
s 

to
 

pr
od

uc
t e

qu
iv

al
en

t t
o 

na
tu

ra
l g

as
 th

at
 

is
 c

om
pa

tib
le

 w
ith

 p
ip

eli
ne

 n
at

ur
al

 

pr
oc

es
s 

ha
s 

an
 a

dd
iti

on
al

 a
dv

an
ta

ge
 

of
 g

en
er

at
in

g 
su

pe
rh

ea
te

d 
st

ea
m

 a
s 

a 
re

su
lt 

of
 th

e 
co

m
pl

ex
 c

he
m

ic
al

 re
ac

tio
ns

 
us

ed
. T

hi
s 

ad
di

tio
na

l t
he

rm
al

 e
ne

rg
y c

an
 

pr
oc

es
s 

(w
at

er
 =

 h
yd

ro
ge

n 
pl

us
 o

xy
ge

n)
.

th
is

 g
as

 to
 d

iff
er

en
tia

te
 it

 fr
om

 fo
ss

il 

Na
tu

ra
l G

as
 is

 u
se

d 
in

 th
is

 M
as

te
r P

la
n 

an
d 

th
e 

Re
ne

wa
bl

e 
En

er
gy

 M
as

te
r P

la
n.

 
Us

in
g 

ad
va

nc
ed

 m
et

ha
na

tio
n 

pr
oc

es
se

s 

Su
bs

tit
ut

e 
Na

tu
ra

l G
as

 c
an

 a
ls

o 
be

 

tra
ns

po
rte

d 
to

 th
e 

ne
ar

es
t g

as
 g

rid
 

th
e 

ga
s 

gr
id

. 

 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.2.



W
AT

ER
: S

om
e 

of
 th

e 
re

vi
ew

ed
 

te
ch

no
log

ie
s 

ca
n 

ge
ne

ra
te

 w
at

er
 a

s 
a 

hi
gh

 te
m

pe
ra

tu
re

 p
ro

ce
ss

es
 m

ay
 s

ee
m

 

th
e 

pr
oc

es
se

s 
op

er
at

e 
by

 c
he

m
ic

al
 

fro
m

 th
e 

wa
st

e 
its

el
f o

r c
re

at
ed

 fr
om

 
re

ac
tio

ns
 o

f h
yd

ro
ge

n 
an

d 
ox

yg
en

.

CH
EM

IC
AL

S:
 H

ig
he

r t
em

pe
ra

tu
re

 
te

ch
no

lo
gi

es
 c

an
 p

ro
du

ce
 re

co
ve

ra
bl

e 
le

ve
ls

 o
f c

he
m

ic
al

s 
su

ch
 a

s 
su

lp
hu

r 
an

d 
sa

lt.

ad
d 

to
 th

e 
ca

pi
ta

l c
os

t (
bu

t i
nc

re
as

e 
th

e 

an
d 

ris
k 

an
d 

ne
ed

s 
as

se
ss

m
en

t a
s 

pa
rt

 
of

 a
ny

 b
us

in
es

s 
ca

se
.

M
AT

ER
IA

LS
 B

Y-
PR

OD
UC

TS
 F

RO
M

 
TH

ER
M

AL
 C

ON
VE

RS
IO

N

pr
oc

es
se

s 
ca

n 
re

co
ve

r o
r g

en
er

at
e 

re
co

ve
ry

 s
ho

ws
 th

at
 re

cy
cli

ng
 a

nd
 

di
ve

rs
io

n 
of

 m
at

er
ia

ls
 c

an
 a

ct
ua

lly
 

be
 e

xt
en

de
d 

wh
en

 a
dv

an
ce

d 
wa

st
e 

as
 w

ith
 in

cin
er

at
io

n 
or

 lo
st

 a
s 

M
ET

AL
S:

ar
e 

tu
rn

ed
 in

to
 li

qu
id

s 
wh

ich
 c

an
 b

e 

M
ar

ke
t v

al
ue

 w
ill

 b
e 

se
ns

iti
ve

 to
 th

e 
pu

rit
y t

o 
wh

ich
 th

es
e 

m
at

er
ia

ls
 c

an
 

SL
AG

: F
or

 s
om

e 
hi

gh
 te

m
pe

ra
tu

re
 

co
nv

er
sio

n 
pr

oc
es

se
s 

an
y r

em
ai

ni
ng

 

fa
r e

xc
ee

ds
 m

in
im

um
 s

ta
nd

ar
ds

 
fo

r r
es

is
ta

nc
e 

to
 le

ac
hi

ng
 o

f a
ny

 

AS
H:

of
te

n 
hi

gh
 im

pu
rit

ie
s 

so
 th

at
 m

uc
h 

of
 

th
is

 lo
we

r g
ra

de
 m

at
er

ia
l m

ay
 s

til
l n

ee
d 

Re
ne

wa
bl

e 
ga

s 
on

ce
 g

en
er

at
ed

 d
oe

s 
no

t h
av

e 
to

 b
e 

im
m

ed
ia

te
ly 

co
ns

um
ed

 
sin

ce
 it

 c
an

 b
e 

st
or

ed
 in

 th
e 

ex
is

tin
g 

ga
s 

ne
tw

or
k 

an
d 

co
ns

um
ed

 a
t a

 la
te

r 
tim

e 
or

 d
ay

 o
f t

he
 w

ee
k.

 T
he

 v
al

ue
 

of
 g

as
 a

ls
o 

do
es

 n
ot

 v
ar

y d
ur

in
g 

th
e 

da
y o

r t
hr

ou
gh

ou
t t

he
 w

ee
k 

pr
ov

id
in

g 
ce

rta
in

ty
 fo

r t
he

 e
co

no
m

ic
s 

of
 re

ne
wa

bl
e 

ga
s 

in
 th

e 
ga

s 
gr

id
 c

an
 b

e 
us

ed
 fo

r 
an

y e
nd

 u
se

 o
f e

ne
rg

y t
ha

t f
os

sil
 fu

el
 

tra
ns

po
rt

 o
r h

yd
ro

ge
n 

an
d 

ch
em

ic
al

 fu
el

 
pr

oc
es

sin
g.

 T
he

 S
ub

st
itu

te
 N

at
ur

al
 G

as
 

is
 s

im
pl

y a
 c

ar
rie

r o
f t

he
 e

ne
rg

y t
o 

an
 

en
d 

us
er

.

Su
bs

tit
ut

e 
Na

tu
ra

l G
as

 is
 d

er
iv

ed
 fr

om
 

wa
st

e 
pr

ov
id

es
 a

 v
er

y m
uc

h 
lo

we
r c

ar
bo

n 
ga

s 
su

pp
ly 

th
an

 fo
ss

il 
fu

el
 n

at
ur

al
 g

as
 

an
d 

if 
av

oid
ed

 m
et

ha
ne

 e
m

is
sio

ns
 fr

om
 

ca
rb

on
 fo

rm
 o

f g
as

 s
up

pl
y. 

fo
r l

oc
al

ly 
ge

ne
ra

te
d 

an
d 

di
st

rib
ut

ed
 

el
ec

tri
ci

ty
 g

en
er

at
io

n 
on

ly.

US
IN

G 
RE

NE
W

AB
LE

 G
AS

 S
TO

RA
GE

 T
O 

M
AX

IM
IS

E 
RE

SO
UR

CE
 R

EC
OV

ER
Y

Th
e 

dr
aw

ba
ck

 o
f d

ire
ct

 u
se

 o
f s

yn
ga

s 

an
y r

en
ew

ab
le

 e
le

ct
ric

ity
 g

en
er

at
io

n)
 is

 
th

at
 e

le
ct

ric
ity

 o
nc

e 
ge

ne
ra

te
d 

ha
s 

to
 

be
 im

m
ed

ia
te

ly 
co

ns
um

ed
. T

he
 v

al
ue

 o
f 

el
ec

tri
ci

ty
 a

ls
o 

va
rie

s 
du

rin
g 

th
e 

da
y a

nd
 

of
f p

ea
k 

el
ec

tri
ci

ty
 ta

rif
fs

. O
ff 

pe
ak

 a
nd

 

of
 th

e 
to

ta
l e

le
ct

ric
ity

 p
ric

in
g 

pe
rio

ds
 o

f 
wh

ich
 th

e 
of

f p
ea

k 
ta

rif
f p

er
io

d 
al

on
e 

pr
ici

ng
 p

er
io

ds
. S

ur
pl

us
 e

le
ct

ric
ity

 
ca

nn
ot

 b
e 

ec
on

om
ic

al
ly 

st
or

ed
 a

nd
 

ex
po

rti
ng

 th
e 

su
rp

lu
s 

el
ec

tri
ci

ty
 re

ce
iv

es
 

lo
w 

vo
la

til
e 

wh
ol

es
al

e 
el

ec
tri

ci
ty

 p
ric

es
 

ge
ne

ra
lly

 m
ak

in
g 

ex
po

rt
 e

le
ct

ric
ity

 a
t 

re
la

tiv
el

y l
ow

 v
olu

m
es

 u
ne

co
no

m
ic

. 
Th

es
e 

ar
e 

so
m

e 
of

 th
e 

re
as

on
s 

wh
y 

Eu
ro

pe
 a

nd
 o

th
er

 a
dv

an
ce

d 
ec

on
om

ie
s 

ar
e 

co
nv

er
tin

g 
re

ne
wa

bl
e 

ga
se

s 
de

riv
ed

 
fro

m
 w

as
te

 in
to

 S
ub

st
itu

te
 N

at
ur

al
 G

as
 

ex
po

rti
ng

 re
ne

wa
bl

e 
el

ec
tri

ci
ty

 in
to

 th
e 

el
ec

tri
ci

ty
 g

rid
.

wa
st

e 
ca

n 
be

 s
to

re
d 

in
 th

e 
ex

is
tin

g 
ga

s 
ne

tw
or

k 
wh

ich
 h

as
 in

he
re

nt
 e

ne
rg

y 

Au
st

ra
lia

n 
Ga

s 
M

ar
ke

t a
lo

ne
 h

as
 a

n 
in

he
re

nt
 e

ne
rg

y s
to

ra
ge

 c
ap

ac
ity

 o
f 

of
 th

e 
en

tir
e 

Au
st

ra
lia

n 
Re

ne
wa

bl
e 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

2



 

Inert

Hi Calorific

Mid Calorific

Low Calorific

Hazardous 
(separate recovery in City)

Waste diversion

Material Reduction 
 in Reactor

Syngas yield
(Petajoules per year)

Energy Recovery
(cold gas efficiency, LHV)

By products 
(from process)

Lo
w

 T
em

pe
ra

tu
re

 C
on

ve
rs

io
n

25
-3

00
 m

m
5-

25
%

75
-8

0%
80

-8
6%

0.
33

-0
.4

1
55

%
As

h

Hi
gh

 T
em

pe
ra

tu
re

 C
on

ve
rs

io
n

50
-1

50
 m

m
tb

c
85

-9
0%

85
-9

0%
0.

41
-0

.4
3

59
%

As
h,

 S
la

g,
 M

et
al

s,
 W

at
er

Hi
gh

 T
em

pe
ra

tu
re

 p
lu

s a
sh

 m
el

tin
g

80
-1

00
0 

m
m

12
-4

0%
90

-9
5%

99
%

0.
41

-0
.5

3
75

%
Sl

ag
, M

et
al

s,
 W

at
er

, C
he

m
ic

al
s

Pr
oc

es
s 

C
at

eg
or

ie
s

Fe
ed

st
oc

k

Sizing Limit
(maximum dimension)

Moisture Limit

Inert

Lo
w

 T
em

pe
ra

tu
re

 C
on

ve
rs

io
n

H
ig

h 
Te

m
pe

ra
tu

re
 C

on
ve

rs
io

n

H
ig

h 
Te

m
pe

ra
tu

re
 C

on
ve

rs
io

n 
 

pl
us

 a
sh

 m
el

tin
g

25
–3

00
m

m

50
–1

50
m

m

80
–1

00
0m

m

5–
25

%
75

–8
0%

A
sh

A
sh

, S
la

g,
 M

et
al

s,
 W

at
er

80
–8

6%
0.

33
–0

.4
1

0.
41

–0
.4

3

0.
41

–0
.5

3

85
–9

0%
85

–9
0%

90
–9

5%
99

%

55
%

59
%

75
%

12
–4

0%

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.2.



an
 e

le
ct

ric
al

ly 
ge

ne
ra

te
d 

su
pe

rh
ea

te
d 

pl
as

m
a 

ra
pi

dl
y d

isi
nt

eg
ra

te
s 

th
e 

wa
st

e 
in

to
 s

yn
ga

s 
an

d 
is

 a
t h

ig
h 

en
ou

gh
 

te
m

pe
ra

tu
re

 to
 m

el
t a

nd
 fu

se
 s

oli
ds

 in
to

 
a 

re
us

ab
le

 s
la

g.

An
y o

f t
he

se
 h

ig
h 

te
m

pe
ra

tu
re

 p
lu

s 
as

h 
m

el
tin

g 
co

nv
er

sio
n 

ap
pr

oa
ch

es
 w

ou
ld

 

di
ve

rs
io

n 
an

d 
sy

ng
as

 g
en

er
at

io
n 

fo
r 

is
 a

 ra
pi

dl
y e

m
er

gi
ng

 a
pp

ro
ac

h 
fo

r 

de
m

on
st

ra
tio

n 
fa

cil
iti

es
 h

av
e 

pr
od

uc
ed

 
th

e 
be

st
 re

su
lts

 in
 te

rm
s 

of
 a

dd
re

ss
in

g 

Th
e 

pr
oc

es
s 

de
sc

rib
ed

 in
 th

is
 c

ha
pt

er
 is

 
de

sc
rip

tiv
e 

of
 a

 h
ig

h 
te

m
pe

ra
tu

re
 p

lu
s 

as
h 

m
el

tin
g 

sc
en

ar
io

 fo
r p

ro
ce

ss
in

g 

co
m

m
er

cia
l s

ou
rc

es
.

Th
e 

pr
ef

er
re

d 
te

ch
no

log
ie

s 
ar

e 
th

os
e 

wi
th

in
 th

e 
hi

gh
 te

m
pe

ra
tu

re
 p

lu
s 

as
h 

m
el

tin
g 

sc
en

ar
io

. T
he

 le
ve

l o
f d

iv
er

sio
n 

is
 

wi
th

 a
 g

re
at

er
 p

ur
ity

 c
an

 b
e 

ac
hi

ev
ed

.

Ei
gh

t t
ec

hn
ol

og
ie

s 
we

re
 re

vi
ew

ed
 w

ith
in

 
th

e 
hi

gh
 te

m
pe

ra
tu

re
 p

lu
s 

as
h 

m
el

tin
g 

sc
en

ar
io

. T
he

se
 u

til
is

ed
 th

re
e 

co
nv

er
sio

n 

or
 o

xy
ge

n 
is

 u
se

d 
in

 th
e 

pr
oc

es
s 

to
 a

llo
w 

te
m

pe
ra

tu
re

s 
hi

gh
. A

 s
ep

ar
at

e 
st

ag
e 

hi
gh

 
te

m
pe

ra
tu

re
 fu

rn
ac

e 
is

 u
se

d 
to

 c
le

an
 

sy
ng

as
 a

nd
 m

el
t p

ar
tic

ul
at

e 
m

at
te

r t
o 

fo
rm

 a
 re

us
ab

le
 s

la
g.

As
h 

M
el

tin
g

be
d 

of
 s

an
d 

to
 e

ns
ur

e 
th

or
ou

gh
 

pr
oc

es
sin

g 
of

 m
at

er
ia

ls
 in

 th
e 

re
ac

to
r. 

A 
se

pa
ra

te
 s

ta
ge

 h
ig

h 
te

m
pe

ra
tu

re
 

th
er

m
al

 fu
rn

ac
e 

is
 u

se
d 

to
 c

le
an

 s
yn

ga
s 

an
d 

m
el

t p
ar

tic
ul

at
e 

m
at

te
r t

o 
fo

rm
 a

 
re

us
ab

le
 s

la
g.

CO
M

PA
RI

NG
 T

HE
 S

CE
NA

RI
OS

ex
is

t b
et

we
en

 th
e 

di
ve

rs
io

n 
po

te
nt

ia
l f

or
 

an
d 

re
co

ve
ry

 o
f e

ne
rg

y. 
In

di
ca

tiv
e 

co
st

s 
of

 th
e 

te
ch

no
log

ie
s 

al
so

 in
cr

ea
se

 a
s 

pr
ef

er
re

d 
ou

tc
om

es
 a

re
 o

pt
im

is
ed

.

Ea
ch

 te
ch

no
log

y h
as

 s
tre

ng
th

s 
an

d 
we

ak
ne

ss
es

 to
 h

an
dl

e 
m

ixe
d 

wa
st

e.
 T

he
 

di
ffe

re
nc

es
 a

re
 m

ap
pe

d 
ag

ai
ns

t t
he

 
st

ag
es

 o
f t

he
rm

al
 c

on
ve

rs
io

n.

Fe
ed

st
oc

k:
on

 th
e 

pr
oc

es
s 

ca
te

go
rie

s.

W
as

te
 D

iv
er

si
on

: D
iv

er
sio

n 
fro

m
 

fra
ct

io
ns

 s
uc

h 
as

 in
er

t o
r h

az
ar

do
us

 

sy
ng

as
 g

en
er

at
io

n 
st

ag
e 

is
 w

he
re

 m
os

t 
wa

st
e 

di
ve

rs
io

n 
oc

cu
rs

.

M
at

er
ia

l R
ed

uc
tio

n 
in

 R
ea

ct
or

: T
he

 
ab

ili
ty

 o
f t

he
 s

ce
na

rio
 te

ch
no

log
ie

s 
to

 

le
ve

ls
 o

f r
es

id
ue

.

Sy
ng

as
 Y

ie
ld

: S
yn

ga
s 

ge
ne

ra
te

d 
pe

r 
to

nn
e 

of
 w

as
te

.

En
er

gy
 R

ec
ov

er
y:

 
co

nv
er

sio
n 

te
ch

no
lo

gi
es

 to
 e

xt
ra

ct
 th

e 
po

te
nt

ia
l e

ne
rg

y v
al

ue
 o

f t
he

 w
as

te
 

m
at

er
ia

ls.
 M

ea
su

re
d 

in
 C

old
 G

as
 

By
 P

ro
du

ct
s:

 O
th

er
 re

so
ur

ce
s 

re
co

ve
re

d 
us

in
g 

th
e 

te
ch

no
log

ie
s 

th
at

 a
re

 d
iv

er
te

d 

re
fe

re
nc

e 
te

ch
no

lo
gi

es
).

TH
ER

M
AL

 C
ON

VE
RS

IO
N 

SC
EN

AR
IO

S
In

 o
rd

er
 to

 c
om

pa
re

 th
e 

sy
ng

as
 

ge
ne

ra
tin

g 
te

ch
no

log
ie

s 
be

st
 s

ui
te

d 
fo

r 

m
an

ag
em

en
t a

nd
 e

ne
rg

y r
ec

ov
er

y 

re
vi

ew
ed

 w
er

e 
ca

te
go

ris
ed

 in
 o

ne
 o

f 

 wa
st

e 
is

 tr
ea

te
d.

 T
he

 a
bi

lit
y o

f t
he

 te
ch

no
log

y t
o 

ha
nd

le
 

th
e 

wa
st

e 
st

re
am

s.
 

Lo
w 

Te
m

pe
ra

tu
re

 C
on

ve
rs

io
n 

(L
TC

)

co
nv

er
sio

n 
te

ch
no

log
ie

s 
op

er
at

in
g 

at
 

Hi
gh

 Te
m

pe
ra

tu
re

 C
on

ve
rs

io
n 

(H
TC

)

Th
e 

se
co

nd
 s

ce
na

rio
 is

 m
od

ell
ed

 o
n 

hi
gh

 
te

m
pe

ra
tu

re
 c

on
ve

rs
io

n 
te

ch
no

lo
gi

es
 

op
er

at
in

g 
at

 te
m

pe
ra

tu
re

s 
at

 o
r 

Hi
gh

 Te
m

pe
ra

tu
re

 C
on

ve
rs

io
n 

+
 A

sh
 

M
el

tin
g 

(H
TC

M
)

Th
e 

th
ird

 s
ce

na
rio

 is
 m

od
ell

ed
 o

n 
th

e 
ou

tc
om

es
 o

f a
 s

yn
ga

s 
fro

m
 w

as
te

 fa
cil

ity
 

m
in

er
al

s 
(a

sh
es

) a
nd

 m
et

al
s 

pr
es

en
t i

n 
th

e 
wa

st
e 

st
re

am
 a

re
 b

ro
ug

ht
 a

bo
ve

 th
eir

 
fu

sio
n 

te
m

pe
ra

tu
re

.

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

2



Th
e 

re
ne

wa
bl

e 
en

er
gy

 c
on

te
nt

 o
f t

he
 

en
er

gy
 c

on
te

nt
 o

f t
he

 b
io

m
as

s 

Th
e 

re
ne

wa
bl

e 
en

er
gy

 c
on

te
nt

 o
f t

he
 

th
e 

re
ne

wa
bl

e 
en

er
gy

 c
on

te
nt

 o
f t

he
 

pa
ra

m
et

er
 in

 th
e 

an
al

ys
is

 o
f r

en
ew

ab
le

 
en

er
gy

 c
on

te
nt

. 

RE
NE

W
AB

LE
 E

NE
RG

Y 
RE

SO
UR

CE
S 

IN
 

M
IX

ED
 W

AS
TE

Th
e 

na
tu

re
 o

f t
he

 c
on

te
nt

 o
f t

he
 C

ity
’s 

a 
ga

s 
fro

m
 w

as
te

 w
ith

 h
ig

h 
re

ne
wa

bl
e 

en
er

gy
 c

on
te

nt
. 

Su
bs

tit
ut

e 
Na

tu
ra

l G
as

 b
as

ed
 o

n 
pl

as
m

a 

fu
el

 g
as

 o
f t

he
 to

ta
l S

ub
st

itu
te

 N
at

ur
al

 

m
uc

h 
a 

fo
rm

 o
f r

ep
ea

ta
bl

e 
en

er
gy

 a
s 

re
ne

wa
bl

e 
ga

s.

Th
is

 c
al

cu
la

tio
n 

is
 b

as
ed

 o
n 

th
e 

en
er

gy
 v

al
ue

s 
fo

r t
he

 m
at

er
ia

ls
 in

 th
e 

pr
oc

es
s 

ca
te

go
rie

s 
de

ta
ile

d 
ea

rli
er

 in
 

th
is

 c
ha

pt
er

. T
he

 g
en

er
at

io
n 

of
 to

ta
l 

Su
bs

tit
ut

e 
Na

tu
ra

l G
as

 le
ve

l a
nd

 th
e 

ga
se

s 
wi

ll 
de

pe
nd

 o
n 

th
e 

wa
st

e 
ty

pe
 

Su
bs

tit
ut

e 
Na

tu
ra

l G
as

 s
o 

th
e 

ca
lcu

la
tio

n 

ga
se

s 
ha

s 
be

en
 b

as
ed

 o
n 

th
is

 te
ch

no
log

y 
fo

r M
as

te
r P

la
nn

in
g 

pu
rp

os
es

. T
he

 
co

m
po

si
tio

n 
of

 m
at

er
ia

ls
 a

nd
 re

la
tiv

e 

m
ay

 c
ha

ng
e 

fro
m

 ti
m

e 
to

 ti
m

e 
an

d 
Co

m
m

er
cia

l a
nd

 In
du

st
ria

l w
as

te
 w

ill
 

te
nd

 to
 p

ro
vi

de
 a

 lo
we

r r
en

ew
ab

le
 g

as
 

co
m

po
ne

nt
 th

an
 m

un
ici

pa
l s

oli
d 

wa
st

e.
 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.2.



CA
RB

ON
 P

RI
CI

NG
 

M
EC

HA
NI

SM
Sh

ou
ld

 th
e 

ca
rb

on
 p

ric
in

g 
m

ec
ha

ni
sm

 
be

 re
pe

al
ed

 b
y P

ar
lia

m
en

t t
he

 C
ity

’s 
re

ne
wa

bl
e 

en
er

gy
 ta

rg
et

 w
ill

 o
nl

y b
e 

un
le

ss
 a

n 
al

te
rn

at
iv

e 
cli

m
at

e 
ch

an
ge

 
m

iti
ga

tio
n 

po
lic

y f
ra

m
ew

or
k 

pr
ov

id
es

 

th
e 

ca
rb

on
 p

ric
in

g 
m

ec
ha

ni
sm

 c
ur

re
nt

ly 

of
 w

as
te

 d
isp

os
al

 s
o 

sh
ou

ld
 th

e 
ca

rb
on

 
pr

ici
ng

 m
ec

ha
ni

sm
 b

e 
re

pe
al

ed
 it

 w
ill

 
ha

ve
 li

ttl
e 

im
pa

ct
 o

n 
th

e 
co

st
 o

f w
as

te
 

th
e 

to
ta

l c
os

t o
f w

as
te

 d
isp

os
al

. 

ac
hi

ev
ed

 fa
r h

ig
he

r l
ev

els
 o

f r
en

ew
ab

le
 

en
er

gy
 p

en
et

ra
tio

n 
th

an
 A

us
tra

lia
 o

n 
th

e 
ba

ck
 o

f e
ne

rg
y p

oli
cy

 n
ot

 c
ar

bo
n 

pr
ici

ng
 

or
 e

m
is

sio
ns

 tr
ad

in
g.

CO
ST

 O
F 

CA
RB

ON
 

AB
AT

EM
EN

T
Th

e 
m

ar
gi

na
l s

oc
ia

l c
os

t o
f c

ar
bo

n 
ab

at
em

en
t r

ep
re

se
nt

s 
th

e 
ad

di
tio

na
l c

os
t 

pe
r t

on
ne

 o
f c

ar
bo

n 
ab

at
ed

 b
y i

ns
ta

lli
ng

 
an

d 
pr

od
uc

in
g 

re
ne

wa
bl

e 
en

er
gy

 
co

m
pa

re
d 

to
 b

us
in

es
s 

as
 u

su
al

 e
ne

rg
y 

ov
er

 th
e 

lif
et

im
e 

of
 th

e 
te

ch
no

log
y. 

re
ce

iv
e 

m
an

y h
id

de
n 

go
ve

rn
m

en
t 

in
fra

st
ru

ct
ur

e 
so

 th
at

 c
oa

l c
an

 b
e 

tra
ns

po
rte

d 
to

 e
le

ct
ric

ity
 g

en
er

at
or

s 
or

 

fu
el

 fo
r c

oa
l t

ru
ck

s 
an

d 
m

ac
hi

ne
ry

 a
nd

 
ca

rb
on

 p
ric

in
g 

co
m

pe
ns

at
io

n.

Th
e 

ca
rb

on
 a

ba
te

m
en

t c
os

ts
 a

re
 

ca
lcu

la
te

d 
us

in
g 

a 
ba

se
 u

ni
t o

f c
ar

bo
n 

re
du

ct
io

n 
ov

er
 th

e 
lif

e 
of

 th
e 

te
ch

no
log

y. 
Th

os
e 

te
ch

no
log

ie
s 

th
at

 d
eli

ve
r t

he
 

gr
ea

te
st

 o
ut

co
m

es
 a

t t
he

 lo
we

st
 

co
st

 o
f c

ar
bo

n 
ab

at
em

en
t c

an
 th

en
 

be
 p

rio
rit

is
ed

.

Th
e 

co
st

 o
f c

ar
bo

n 
ab

at
em

en
t i

m
pr

ov
es

 
th

e 
bu

sin
es

s 
ca

se
 fo

r t
ho

se
 te

ch
no

log
ie

s 
th

at
 g

en
er

at
e 

bo
th

 e
le

ct
ric

al
 a

nd
 th

er
m

al
 

en
er

gy
 a

t e
nd

 u
se

 is
 a

bl
e 

to
 o

ffs
et

 
em

is
sio

ns
 fr

om
 in

te
ns

iv
e 

el
ec

tri
ci

ty
 u

se
 

wa
te

r s
ys

te
m

s 
an

d 
in

du
ct

io
n 

he
at

in
g)

. 

Th
e 

gr
ea

te
st

 a
ba

te
m

en
t o

ve
r t

he
 p

er
io

d 

pa
rti

cu
la

rly
 n

on
 in

te
rm

itt
en

t 

in
 th

e 
ne

ar
 to

 m
ed

iu
m

 fu
tu

re
. T

he
se

 

or
 e

le
ct

ric
ity

 a
t c

ur
re

nt
 e

m
is

sio
n 

in
te

ns
iti

es
 c

ur
re

nt
ly 

do
m

in
at

ed
 b

y f
os

sil
 

fu
el

 te
ch

no
log

ie
s 

wh
ich

 a
re

 li
ke

ly 
to

 b
e 

ph
as

ed
 o

ut
 b

y m
ar

ke
t f

or
ce

s.

Es
tim

at
in

g 
th

e 
co

st
 o

f a
ba

te
m

en
t 

in
to

 th
e 

fu
tu

re
 is

 b
as

ed
 o

n 
m

an
y 

fu
ell

ed
 b

y r
en

ew
ab

le
 g

as
 d

er
iv

ed
 fr

om
 

wa
st

e 
m

ay
 in

clu
de

 fu
ll 

re
ta

il 
pr

ic
es

 
fa

ct
or

s 
fo

r t
he

ir 
ou

tp
ut

 e
le

ct
ric

ity
 

an
d 

th
er

m
al

 e
ne

rg
y c

om
pa

re
d 

to
 th

e 
al

te
rn

at
iv

e 
lo

w 
wh

ol
es

al
e 

el
ec

tri
ci

ty
 

ra
te

s 
th

at
 re

ne
wa

bl
e 

el
ec

tri
ci

ty
 d

er
iv

ed
 

fro
m

 w
as

te
 c

ou
ld

 o
bt

ai
n 

if 
ex

po
rte

d 
in

to
 

th
e 

el
ec

tri
ci

ty
 g

rid
 ra

th
er

 th
an

 th
e 

ga
s 

fo
ss

il 
fu

el
 g

en
er

at
ed

 e
le

ct
ric

ity
 is

 li
ke

ly 
to

 in
cr

ea
se

.

FI
NA

NC
IA

L 
IN

CE
NT

IV
ES

RE
NE

W
AB

LE
 E

NE
RG

Y 
CE

RT
IF

IC
AT

ES
Fo

ss
il 

fu
el

 g
en

er
at

io
n 

ha
s 

a 
re

gu
la

to
ry

 
fra

m
ew

or
k 

th
at

 s
up

po
rts

 la
rg

e 
sc

al
e 

fo
ss

il 
fu

el
 p

ow
er

 s
ta

tio
ns

 o
n 

a 
ce

nt
ra

lis
ed

 g
rid

. T
hi

s 
re

gu
la

to
ry

 
fra

m
ew

or
k 

cr
ea

te
s 

re
gu

la
to

ry
 b

ar
rie

rs
 to

 
sm

al
le

r s
ca

le
 d

ec
en

tra
lis

ed
 re

ne
wa

bl
e 

en
er

gy
 te

ch
no

lo
gi

es
 w

hi
ch

 m
ak

es
 it

 

to
 c

om
pe

te
 o

n 
co

st
 a

lo
ne

. 

Th
e 

Co
m

m
on

we
al

th
 G

ov
er

nm
en

t h
as

 a
 

of
 e

le
ct

ric
ity

 to
 b

e 
su

pp
lie

d 
by

 re
ne

wa
bl

e 

via
bi

lit
y o

f r
en

ew
ab

le
 e

ne
rg

y.

Re
ve

nu
e 

ca
n 

be
 g

en
er

at
ed

 fr
om

 
pr

od
uc

in
g 

re
ne

wa
bl

e 
en

er
gy

 th
ro

ug
h 

re
ne

wa
bl

e 
so

ur
ce

s.

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

2



ap
pr

op
ria

te
 a

cc
ou

nt
in

g 
of

 re
ne

wa
bl

e 
en

er
gy

 in
 g

as
 to

 th
e 

sa
m

e 
le

ve
l a

s 
th

e 
re

ne
wa

bl
e 

en
er

gy
 in

 e
le

ct
ric

ity
.  

Th
is

 

RE
M

OV
AL

 O
F 

TH
E 

RE
GU

LA
TO

RY
 

BA
RR

IE
RS

 T
O 

RE
NE

W
AB

LE
 G

AS
ES

 
DE

RI
VE

D 
FR

OM
 W

AS
TE

el
ec

tri
ci

ty
 ta

rg
et

 in
 th

e 
Re

ne
wa

bl
e 

do
 n

ot
 p

ro
vi

de
 fo

r g
as

 p
ur

ch
as

e 
ag

re
em

en
ts

 b
et

we
en

 re
ne

wa
bl

e 
ga

s 
ge

ne
ra

to
rs

 a
nd

 c
us

to
m

er
s.

 A
 n

at
io

na
l 

ac
cr

ed
ita

tio
n 

pr
og

ra
m

 fo
r G

re
en

Ga
s 

sim
ila

r t
o 

po
we

r p
ur

ch
as

e 
ag

re
em

en
ts

 
an

d 
Gr

ee
nP

ow
er

 fo
r r

en
ew

ab
le

 e
le

ct
ric

ity
 

do
es

 n
ot

 c
ur

re
nt

ly 
ex

is
t.

A 
re

gu
la

to
ry

 re
gi

m
e 

fo
r r

en
ew

ab
le

 g
as

es
 

sh
ou

ld
 b

e 
de

ve
lo

pe
d 

to
 re

m
ov

e 
th

e 
re

gu
la

to
ry

 b
ar

rie
rs

 to
 re

ne
wa

bl
e 

ga
se

s 

su
pp

ly 
an

d 
gr

ee
nh

ou
se

 g
as

 p
er

fo
rm

an
ce

 

re
ne

wa
bl

e 
ga

se
s.

Th
e 

Ci
ty

 h
as

 m
ad

e 
fo

rm
al

 s
ub

m
is

sio
ns

 

fo
r r

eg
ul

at
or

y r
ef

or
m

 o
f t

he
 G

as
 A

ct
 

an
d 

m
ee

tin
gs

 h
av

e 
be

en
 h

eld
 w

ith
 th

e 
re

gu
la

to
rs

 o
n 

th
e 

Ci
ty

’s 
pr

op
os

al
s.

FE
ED

-I
N 

TA
RI

FF
S

ab
ili

ty
 to

 ra
pi

dl
y e

xp
an

d 
th

e 
up

ta
ke

 o
f 

re
ne

wa
bl

e 
en

er
gy

 te
ch

no
log

ie
s 

at
 a

 

m
as

siv
e 

up
ta

ke
 o

f s
ola

r a
nd

 re
ne

wa
bl

e 
ga

se
s 

in
 G

er
m

an
y w

hi
ch

 h
as

 re
su

lte
d 

in
 lo

we
r o

ve
ra

ll 
bi

lls
 in

 p
ar

t d
ue

 to
 th

e 
m

er
it 

or
de

r e
ffe

ct
 w

he
re

by
 n

et
wo

rk
 p

ea
k 

ar
e 

m
in

im
is

ed
.

Au
st

ra
lia

 h
as

 in
st

al
le

d 
m

or
e 

th
an

 

Da
rw

in
 a

nd
 C

an
be

rra
 c

om
bi

ne
d.

 O
f 

ho
us

eh
ol

ds
 in

 A
us

tra
lia

 n
ow

 h
av

e 
so

la
r 

pu
bl

ic
 s

up
po

rt
 fo

r r
en

ew
ab

le
 e

ne
rg

y.

a 
co

st
 e

ffe
ct

iv
e 

or
 s

us
ta

in
ab

le
 w

ay
 

of
 im

pl
em

en
tin

g 
re

ne
wa

bl
e 

en
er

gy
 

wh
ich

 in
cr

ea
se

s 
el

ec
tri

ci
ty

 b
ill

s 
fo

r a
ll 

el
ec

tri
ci

ty
 c

on
su

m
er

s 
an

d 
be

 p
ro

ne
 to

 
su

dd
en

 c
ha

ng
es

 in
 p

oli
cy

. T
he

 ta
rif

fs
 

or
 m

ix 
of

 re
ne

wa
bl

e 
en

er
gy

 te
ch

no
log

ie
s 

th
at

 a
re

 n
ee

de
d 

fo
r r

en
ew

ab
le

 e
ne

rg
y 

to
 re

pl
ac

e 
fo

ss
il 

fu
els

. A
 b

et
te

r 
m

an
ag

em
en

t a
pp

ro
ac

h 
m

ay
 b

e 
to

 

Th
e 

re
gu

la
to

ry
 re

gi
m

e 
fo

r r
en

ew
ab

le
 

ga
se

s 
sh

ou
ld

 b
e 

de
sig

ne
d 

to
 e

ns
ur

e 
th

at
 re

ne
wa

bl
e 

ga
se

s 
ar

e 
pr

ef
er

en
tia

lly
 

us
ed

 to
 s

up
pl

y d
ec

en
tra

lis
ed

 e
ne

rg
y 

an
d 

re
du

ct
io

ns
 in

 g
re

en
ho

us
e 

ga
s 

em
is

sio
ns

 o
f t

he
 re

ne
wa

bl
e 

ga
s 

m
ar

ke
t. 

Th
e 

pr
ef

er
en

ce
 fo

r r
en

ew
ab

le
 g

as
es

 

sy
st

em
s 

is
 b

or
ne

 o
ut

 b
y a

na
lys

es
 

sh
ow

in
g 

la
rg

e 
ga

in
s 

in
 g

re
en

ho
us

e 
ga

s 
re

du
ct

io
n 

fo
r u

se
s 

ot
he

r t
ha

n 
im

m
ed

ia
te

 

Gr
ee

nh
ou

se
 g

as
 e

m
is

sio
ns

 s
av

in
gs

)

sh
ou

ld
 a

ls
o 

en
su

re
 th

at
 re

ne
wa

bl
e 

ga
s 

is
 tr

ea
te

d 
di

ffe
re

nt
ly 

to
 a

nd
 in

ce
nt

iv
is

ed
 

ov
er

 fo
ss

il 
fu

el
 n

at
ur

al
 g

as
. R

en
ew

ab
le

 
ga

s 
sh

ou
ld

 b
e 

gr
an

te
d 

pr
ef

er
re

d 
ne

tw
or

k 

en
try

 b
y g

as
 g

rid
 o

pe
ra

to
rs

 a
nd

 e
xt

en
de

d 
ac

co
un

tin
g 

ba
la

nc
e 

fo
r t

ra
ns

po
rt

 
ap

pl
ic

at
io

ns
 to

 s
tim

ul
at

e 
th

e 
re

ne
wa

bl
e 

ga
s 

m
ar

ke
t.

CL
EA

N 
EN

ER
GY

 A
CT

 2
01

1
Th

e 
Au

st
ra

lia
n 

Re
ne

wa
bl

e 
En

er
gy

 A
ge

nc
y 

(A
RE

NA
) w

as
 c

re
at

ed
 b

y t
he

 A
ct

 to
 

co
ns

oli
da

te
 th

e 
ex

is
tin

g 
go

ve
rn

m
en

t 
pr

og
ra

m
m

es
 fo

r r
en

ew
ab

le
 e

ne
rg

y i
nt

o 

fu
nd

in
g 

is
 le

gi
sla

te
d 

an
d 

ex
te

nd
s 

ou
t 

an
d 

po
lic

y c
er

ta
in

ty
 fo

r i
nd

us
try

. A
ro

un
d 

un
co

m
m

itt
ed

 a
nd

 a
va

ila
bl

e 
fo

r A
RE

NA
 to

 
in

ve
st

 in
 a

cc
or

da
nc

e 
wi

th
 it

s 
fu

nc
tio

ns
 

fro
m

 A
RE

NA
’s 

fu
nd

in
g 

wi
ll 

be
 d

ire
ct

ed
 to

 
th

e 
m

ill
io

n 
so

la
r r

oo
fs

 p
ro

gr
am

.

Th
e 

Cl
ea

n 
En

er
gy

 F
in

an
ce

 C
or

po
ra

tio
n 

(C
EF

C)
 is

 th
e 

ot
he

r m
ai

n 
re

ne
wa

bl
es

 
in

iti
at

iv
e 

in
 th

e 
cli

m
at

e 
ch

an
ge

 
pa

ck
ag

e.
 It

 w
ill

 u
se

 p
ub

lic
ly 

pr
ov

id
ed

 
m

on
ey

 to
 d

riv
e 

re
ne

wa
bl

e 
en

er
gy

 a
nd

 

wh
er

e 
pr

iv
at

e 
se

ct
or

 in
ve

st
or

s 
ar

e 
no

t 

of
 th

e 
CE

FC
’s 

bu
dg

et
 is

 s
et

 a
sid

e 
fo

r 

an
d 

de
pl

oy
m

en
t o

f r
en

ew
ab

le
 e

ne
rg

y a
nd

 
en

ab
lin

g 
te

ch
no

log
ie

s’.
 T

he
 C

EF
C 

ha
s 

Go
ve

rn
m

en
t p

la
ns

 to
 a

bo
lis

h 
th

e 
CE

FC
 a

s 
pa

rt
 o

f i
ts

 D
ire

ct
 A

ct
io

n 
po

lic
ie

s.

At
 le

as
t o

ne
 o

f t
he

se
 in

iti
at

iv
es

 w
ill

 
su

pp
or

t t
he

 in
cr

ea
se

d 
ta

ke
 u

p 
of

 

in
no

va
tiv

e 
te

ch
no

lo
gi

es
 s

uc
h 

as
 

re
ne

wa
bl

e 
ga

se
s 

fro
m

 w
as

te
 c

on
ve

rs
io

n.

em
is

sio
ns

 in
te

ns
ity

 o
f t

he
 p

or
tfo

lio
 is

 

de
m

on
st

ra
tin

g 
th

e 
im

po
rta

nc
e 

of
 

en
vir

on
m

en
ta

l s
us

ta
in

ab
le

 d
ev

el
op

m
en

t 
to

 th
e 

Pa
rtn

er
sh

ip
 m

em
be

rs
.

op
er

at
io

na
l (

da
ily

) w
as

te
 th

at
 g

oe
s 

to
 

th
at

 o
cc

ur
s 

du
rin

g 
co

m
m

er
cia

l t
en

an
cy

 

Pl
an

 p
ro

vi
de

 th
e 

ad
di

tio
na

l s
te

p 
in

 th
e 

wa
st

e 
hi

er
ar

ch
y o

f e
ne

rg
y r

ec
ov

er
y 

its
 p

ar
tn

er
s 

a 
m

ea
ni

ng
fu

l a
nd

 re
le

va
nt

 
op

tio
n 

af
te

r r
ec

yc
lin

g 
to

 in
cr

ea
se

 
di

ve
rs

io
n 

of
 w

as
te

 b
y a

 c
om

m
er

cia
lly

 
pr

ac
tic

al
 m

ea
ns

.

A 
we

ll 
lo

ca
te

d 
fa

cil
ity

 w
ou

ld
 o

ffe
r 

of
 m

an
y i

n 
th

e 
Pa

rtn
er

sh
ip

. T
he

 im
pa

ct
s 

co
m

pe
tit

iv
el

y p
ric

ed
 w

as
te

 p
ro

ce
ss

in
g 

fo
r e

ar
ly 

ad
op

te
rs

 o
ffe

rs
 in

cr
ea

se
d 

di
ve

rs
io

n 
of

 w
as

te
 to

ge
th

er
 w

ith
 a

 c
lo

se
d 

lo
op

 re
tu

rn
 o

f s
ub

st
itu

te
 n

at
ur

al
 g

as
 

to
 th

e 
Ci

ty
. T

he
 C

ity
’s 

bu
sin

es
s 

se
ct

or
 

wi
ll 

be
 e

nc
ou

ra
ge

d 
to

 ta
ke

 a
dv

an
ta

ge
 

of
 re

du
cin

g 
gr

ee
nh

ou
se

 g
as

 e
m

is
sio

ns
 

so
ur

ce
 o

f r
en

ew
ab

le
 e

ne
rg

y d
eli

ve
re

d 
th

ro
ug

h 
ex

is
tin

g 
in

fra
st

ru
ct

ur
e.

BE
TT

ER
 B

UI
LD

IN
GS

 
PA

RT
NE

RS
HI

P

Co
lo

ni
al

 F
irs

t S
ta

te
 G

lo
ba

l A
ss

et
 

th
e 

Un
iv

er
si

ty
 Te

ch
no

log
y S

yd
ne

y.

Th
es

e 
fo

un
di

ng
 m

em
be

rs
 h

av
e 

sin
ce

 

ad
vo

ca
te

s 
an

d 
go

ve
rn

m
en

t d
ep

ar
tm

en
ts

 

th
e 

Pr
op

er
ty

 C
ou

nc
il 

of
 A

us
tra

lia
 a

nd
 th

e 

th
es

e 
co

m
m

er
cia

l l
an

dl
or

ds
 h

av
e 

an
 

im
po

rta
nt

 ro
le

 to
 p

la
y i

n 
im

pr
ov

in
g 

th
e 

Sy
dn

ey
’s 

ex
is

tin
g 

bu
ild

in
gs

.

Pa
rtn

er
sh

ip
 h

ad
 e

xc
ee

de
d 

its
 e

m
is

sio
n 

 fo
r i

ts
 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.2.



pr
in

cip
le

s 
an

d 
se

tti
ng

s 
ha

ve
 in

st
ea

d 
be

en
 b

as
ed

 a
ro

un
d 

lic
en

cin
g 

of
 e

ne
rg

y 
re

co
ve

ry
 fa

cil
iti

es
. T

hi
s 

ap
pr

oa
ch

 s
et

s 
st

ric
t c

on
tro

ls
 fo

r t
he

 o
ut

pu
t e

m
is

sio
ns

 

st
ill

 a
llo

wi
ng

 fa
cil

iti
es

 to
 u

til
is

e 
wa

st
e 

fe
ed

st
oc

ks
 a

va
ila

bl
e 

in
 a

cc
or

d 
wi

th
 th

e 
pr

ov
isi

on
s 

of
 th

e 
wa

st
e 

hi
er

ar
ch

y.

Th
e 

Ci
ty

 c
on

sid
er

s 
th

is
 M

as
te

r P
la

n 
ca

n 
st

ill
 a

cc
om

m
od

at
e 

th
e 

st
ric

tu
re

s 
of

 th
e 

ch
an

ge
s 

to
 c

oll
ec

tio
n 

pr
ac

tic
e 

or
 

in
cr

ea
se

d 
re

lia
nc

e 
on

 o
th

er
 C

ou
nc

il’s
 o

r 
bu

sin
es

s 
wa

st
e 

to
 a

ch
ie

ve
 m

or
e 

via
bl

e 
pr

oc
es

sin
g 

le
ve

ls.

Gi
ve

n 
th

e 
in

co
ns

is
te

nc
ie

s 
be

tw
ee

n 

po
lic

y t
ha

t e
nc

ou
ra

ge
s 

th
e 

hi
gh

es
t 

ra
th

er
 th

an
 a

rb
itr

ar
y f

ee
ds

to
ck

 c
on

tro
l. 

Th
is

 s
ho

ul
d 

pe
rm

it 
th

e 
be

st
 a

va
ila

bl
e 

te
ch

no
lo

gi
es

 to
 b

e 
in

tro
du

ce
d 

wh
er

e 
ne

ed
 

ar
e 

le
ss

 re
st

ric
tiv

e.

Lim
ita

tio
ns

 b
y C

ou
nc

il 
bi

n 
sy

st
em

s 
an

d 
re

st
ric

tio
ns

 o
n 

fe
ed

st
oc

k 
wi

ll 
no

t 
al

te
r a

ny
 o

f t
he

 e
xp

ec
te

d 
en

vir
on

m
en

ta
l 

ou
tc

om
es

 fo
r e

ne
rg

y f
ro

m
 w

as
te

 

en
vir

on
m

en
ta

l a
pp

ro
ac

h 
fo

r e
ne

rg
y 

re
co

ve
ry

 s
ho

ul
d 

st
ill

 b
e 

ad
dr

es
se

d.

DR
AF

T 
NS

W
 W

AS
TE

 
AV

OI
DA

NC
E 

AN
D 

RE
SO

UR
CE

 R
EC

OV
ER

Y 
ST

RA
TE

GY
 2

01
3–

21

th
e 

re
vi

ew
 a

nd
 re

pl
ac

em
en

t o
f t

he
 d

ra
ft 

th
e 

ta
rg

et
s 

wi
th

in
 th

e 
dr

af
t S

tra
te

gy
 s

til
l 

eig
ht

 ye
ar

s 
of

 a
ct

io
n.

 T
he

 d
ra

ft 
St

ra
te

gy
 

fa
ils

 to
 a

de
qu

at
el

y e
xp

la
in

 w
hy

 s
uc

h 

gi
ve

n 
th

e 
be

st
 a

va
ila

bl
e 

te
ch

no
log

ie
s 

an
d 

te
ch

ni
qu

es
 a

va
ila

bl
e 

in
 m

od
er

n 
wa

st
e 

m
an

ag
em

en
t.

no
 d

ire
ct

 p
ro

vis
io

n 
fo

r a
dd

re
ss

in
g 

gr
ee

nh
ou

se
 g

as
 e

m
is

sio
ns

 a
ris

in
g 

fro
m

 w
as

te
 m

an
ag

em
en

t. 
Th

e 
dr

af
t 

St
ra

te
gy

 a
ba

nd
on

s 
a 

m
ea

ni
ng

fu
l u

se
 

fo
cu

s 
wi

th
in

 th
e 

dr
af

t S
tra

te
gy

 o
n 

re
cy

cli
ng

 o
f m

at
er

ia
ls

 a
s 

th
e 

m
ea

ns
 to

 
re

so
ur

ce
 re

co
ve

ry
 fa

ils
 to

 c
ap

tu
re

 th
e 

fu
ll 

en
vir

on
m

en
ta

l a
nd

 e
co

no
m

ic
 v

al
ue

 

NS
W

 E
NE

RG
Y 

FR
OM

 
W

AS
TE

 P
OL

IC
Y 

ST
AT

EM
EN

T

St
at

em
en

t i
s 

cu
rre

nt
ly 

ou
t o

f s
te

p 
wi

th
 

re
co

ve
ry

 p
er

fo
rm

an
ce

 fr
om

 a
va

ila
bl

e 
ad

va
nc

ed
 w

as
te

 tr
ea

tm
en

t t
ec

hn
ol

og
ie

s 

an
d 

As
ia

.

av
ai

la
bl

e 
te

ch
no

log
ie

s 
fo

r r
ec

ov
er

in
g 

th
e 

op
tio

ns
 fo

r i
nc

in
er

at
io

n 
of

 w
as

te
 

an
d 

th
e 

in
cr

ea
sin

g 
in

te
rn

at
io

na
l u

se
 

of
 c

on
ve

rs
io

n 
by

 th
er

m
al

 tr
ea

tm
en

t o
f 

wa
st

e 
in

to
 a

 w
ho

lly
 o

r p
ar

tia
lly

 re
ne

wa
bl

e 
ga

s.
 T

he
 u

se
 o

f w
as

te
 a

s 
an

 in
cin

er
at

io
n 

re
co

ve
ry

 o
f t

he
 e

ne
rg

y r
es

ou
rc

e 
wi

th
in

 
wa

st
e.

 C
on

ve
rs

io
n 

of
 w

as
te

 to
 a

 g
as

 w
ith

 
m

ea
su

ra
bl

e 
re

ne
wa

bl
e 

en
er

gy
 c

on
te

nt
 

en
vir

on
m

en
ta

lly
 b

et
te

r a
nd

 s
af

er
 o

pt
io

n.

Th
e 

Po
lic

y r
es

tri
ct

s 
eli

gi
bl

e 
le

ve
ls

 o
f 

wa
st

e 
fo

r e
ne

rg
y r

ec
ov

er
y o

n 
th

e 
ba

sis
 

pr
od

uc
tiv

e 
in

 a
vo

id
in

g 
wa

st
e 

go
in

g 
to

 

pe
rm

itt
ed

 e
lig

ib
ili

ty
 le

ve
ls

 o
f c

om
m

er
cia

l 

fe
ed

st
oc

k 
is

 th
er

ef
or

e 
no

t y
et

 c
on

sis
te

nt
 

wi
th

in
 th

e 
dr

af
t P

oli
cy

 it
se

lf.
 T

he
 e

lig
ib

le
 

le
ad

 to
 u

nn
ec

es
sa

ry
 d

isp
os

al
 o

f a
fte

r 
m

at
er

ia
ls

 re
cy

cli
ng

 w
hi

ch
 w

as
 w

as
te

 
su

ita
bl

e 
fo

r e
ne

rg
y r

ec
ov

er
y.

Th
e 

re
co

ve
ry

 o
f e

ne
rg

y r
es

ou
rc

es
 is

 
m

ea
su

re
d 

wi
th

in
 th

e 
dr

af
t S

tra
te

gy
 

de
m

on
st

ra
te

s 
a 

la
ck

 o
f u

nd
er

st
an

di
ng

 
of

 th
e 

po
te

nt
ia

l v
al

ue
 o

f e
ne

rg
y r

ec
ov

er
y 

ec
on

om
ic

 v
al

ue
. 

In
 th

e 
ab

se
nc

e 
of

 m
ax

im
isi

ng
 th

e 
fu

ll 
va

lu
e 

of
 th

e 
re

so
ur

ce
 c

ha
in

 fr
om

 w
as

te
 

an
d 

ac
hi

ev
in

g 
th

e 
be

st
 e

nv
iro

nm
en

ta
l 

su
bm

itt
ed

 a
 n

um
be

r o
f a

m
en

dm
en

ts
 o

r 
in

clu
sio

ns
 to

 th
e 

dr
af

t S
tra

te
gy

 th
at

 w
ill

 

go
ve

rn
m

en
t t

o 
ac

hi
ev

e 
fa

r h
ig

he
r t

ar
ge

ts
 

th
an

 it
 h

as
 s

o 
fa

r n
om

in
at

ed
.

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

2



Th
e 

in
te

gr
at

ed
 s

m
ar

t g
rid

 s
ys

te
m

 b
ein

g 
de

ve
lo

pe
d 

by
 a

dv
an

ce
d 

ec
on

om
ie

s 
in

 

sy
st

em
. R

en
ew

ab
le

 g
as

 d
ev

el
op

ed
 fr

om
 

wa
st

e 
co

nv
er

te
d 

in
to

 s
ub

st
itu

te
 n

at
ur

al
 

fo
r s

ur
pl

us
 re

ne
wa

bl
e 

el
ec

tri
ci

ty
 fr

om
 

in
te

rm
itt

en
t r

en
ew

ab
le

 e
le

ct
ric

ity
 

ge
ne

ra
tio

n 
te

ch
no

log
ie

s 
su

ch
 a

s 
so

la
r 

an
d 

wi
nd

 c
on

ve
rte

d 
in

to
 re

ne
wa

bl
e 

in
to

 th
e 

ga
s 

gr
id

 a
nd

 h
ea

t r
ec

ov
er

ed
 

fro
m

 d
ec

en
tra

lis
ed

 e
le

ct
ric

ity
 g

en
er

at
io

n 
fo

r s
up

pl
yin

g 
he

at
in

g 
an

d 
co

oli
ng

 a
re

 k
ey

 
fe

at
ur

es
 o

f s
uc

h 
a 

sy
st

em
.

A 
ke

y r
ea

so
n 

wh
y r

en
ew

ab
le

 e
le

ct
ric

ity
 

is
 c

on
ve

rte
d 

in
to

 re
ne

wa
bl

e 
hy

dr
og

en
 

ga
s 

gr
id

 is
 th

at
 tr

an
sp

or
tin

g 
el

ec
tri

ci
ty

 

tra
ns

po
rti

ng
 th

e 
sa

m
e 

am
ou

nt
 o

f e
ne

rg
y 

via
 a

 g
as

 p
ip

eli
ne

. E
xis

tin
g 

ga
s 

gr
id

s 
al

so
 a

ut
om

at
ic

al
ly 

pr
ov

id
e 

lo
w 

co
st

 
en

er
gy

 s
to

ra
ge

.

IN
TE

GR
AT

ED
 1

00
%

 
RE

NE
W

AB
LE

 E
NE

RG
Y 

SY
ST

EM

M
as

te
r P

la
n 

an
d 

th
e 

Re
ne

wa
bl

e 
En

er
gy

 
M

as
te

r P
la

n 
re

se
ar

ch
ed

 a
dv

an
ce

d 
wa

st
e 

tre
at

m
en

t a
nd

 re
ne

wa
bl

e 
en

er
gy

 b
es

t 

fo
r e

xt
ra

ct
in

g 
re

ne
wa

bl
e 

en
er

gy
 fr

om
 

wa
st

e.
 T

hi
s 

is
 im

po
rta

nt
 to

 u
nd

er
st

an
d 

ho
w 

ot
he

r c
ou

nt
rie

s 
ar

e 
ov

er
co

m
in

g 
th

e 
in

te
rm

itt
en

cy
 o

f r
en

ew
ab

le
 e

ne
rg

y 

re
ne

wa
bl

e 
en

er
gy

 fu
tu

re
.

SE
CU

RI
NG

 A
 R

EN
EW

AB
LE

 
GA

S 
SU

PP
LY

 F
OR

 T
HE

 C
IT

Y
Ad

va
nc

ed
 w

as
te

 tr
ea

tm
en

t t
o 

ge
ne

ra
te

 
an

 e
ne

rg
y r

ich
 re

ne
wa

bl
e 

ga
s 

ca
n 

he
lp

 
so

lv
e 

th
re

e 
of

 th
e 

m
os

t u
rg

en
t c

ha
lle

ng
es

 

 re
pe

at
ab

le
 e

ne
rg

y;
 re

du
cin

g 
gr

ee
nh

ou
se

 g
as

 e
m

is
sio

ns
;

  m
an

ag
in

g 
wa

st
e 

re
sp

on
sib

ly 
fo

r 
th

e 
lo

ng
er

 te
rm

 e
nv

iro
nm

en
ta

l 
im

pr
ov

em
en

t. 

Th
e 

va
lu

e 
to

 th
e 

Ci
ty

 o
f s

ec
ur

in
g 

lo
ca

lis
ed

 re
ne

wa
bl

e 
en

er
gy

 p
ro

du
ct

io
n 

En
er

gy
 fr

om
 w

as
te

 is
 u

lti
m

at
el

y 
re

co
ve

re
d 

as
 a

 re
so

ur
ce

 b
y u

sin
g 

it 
to

 
ge

ne
ra

te
 o

th
er

 u
se

fu
l f

or
m

s 
of

 e
ne

rg
y 

m
ea

ns
 to

 b
rin

g 
th

at
 e

ne
rg

y b
ac

k 
in

to
 th

e 
Ci

ty
 w

ill
 c

re
at

e 
a 

clo
se

d 
lo

op
 fo

r r
ec

yc
lin

g 
wa

st
e 

in
to

 re
ne

wa
bl

e 
en

er
gy

 fo
r l

oc
al

 
re

sid
en

ts
 a

nd
 b

us
in

es
se

s.

re
so

ur
ce

 d
er

iv
ed

 fr
om

 w
as

te
 w

ith
in

 

re
pl

ac
e 

no
t o

nl
y t

he
 fo

ss
il 

fu
el

 g
as

 
su

pp
lyi

ng
 th

e 
pl

an
ne

d 
tri

ge
ne

ra
tio

n 
ne

tw
or

k 
bu

t a
ls

o 
to

 s
up

pl
y t

he
 re

sid
en

tia
l 

fu
el

 c
ell

 c
og

en
er

at
io

n 
an

d 
ex

is
tin

g 
do

m
es

tic
 g

as
 fo

r h
ea

tin
g 

an
d 

co
ok

in
g.

re
ne

wa
bl

e 
ga

s 
de

riv
ed

 fr
om

 w
as

te
 w

ou
ld

 
re

du
ce

 g
re

en
ho

us
e 

ga
s 

em
is

sio
ns

 fr
om

 
tri

ge
ne

ra
tio

n 
an

d 
re

ne
wa

bl
e 

en
er

gy
 

Re
ne

wa
bl

e 
En

er
gy

 M
as

te
r P

la
n.

In
 te

rm
s 

of
 re

ne
wa

bl
e 

ga
s 

re
so

ur
ce

 a
nd

 

th
e 

Re
ne

wa
bl

e 
En

er
gy

 M
as

te
r P

la
n 

bu
t 

in
 g

re
en

ho
us

e 
ga

s 
em

is
sio

ns
 fr

om
 

wi
th

 th
is

 M
as

te
r P

la
n 

in
cr

ea
sin

g 
th

e 
re

du
ct

io
n 

in
 g

re
en

ho
us

e 
ga

s 
em

is
sio

ns
 

em
is

sio
ns

 ta
rg

et
 in

 S
us

ta
in

ab
le

 S
yd

ne
y 

M
as

te
r P

la
ns

 w
or

kin
g 

to
ge

th
er

. 

ut
ili

se
 th

e 
sy

ng
as

 o
ns

ite
 fo

r e
le

ct
ric

ity
 

ge
ne

ra
tio

n 
an

d 
ex

po
rt

 to
 th

e 
el

ec
tri

ci
ty

 

Eu
ro

pe
 fo

r s
yn

ga
s 

so
ur

ce
d 

fro
m

 b
io

m
as

s 
an

d 
wa

st
e 

to
 b

e 
co

nv
er

te
d 

to
 S

ub
st

itu
te

 

ga
s 

pi
pe

lin
e 

ne
tw

or
k.

 

Th
is

 re
ne

wa
bl

e 
ga

s 
ef

fe
ct

iv
el

y 
de

ca
rb

on
is

es
 th

e 
ex

is
tin

g 
ga

s 
gr

id
 in

 
th

e 
sa

m
e 

wa
y t

ha
t r

en
ew

ab
le

 e
le

ct
ric

ity
 

de
ca

rb
on

is
es

 th
e 

el
ec

tri
ci

ty
 g

rid
. I

f t
hi

s 
is

 a
ch

ie
ve

d 
lo

ca
lly

 it
 w

ill
 re

du
ce

 th
e 

gr
ee

nh
ou

se
 g

as
 e

m
is

sio
ns

 a
cr

os
s 

a 
br

oa
d 

en
er

gy
 s

to
ra

ge
 a

nd
 s

up
pl

y n
et

wo
rk

 
fo

r t
he

 C
ity

 o
f S

yd
ne

y. 

pl
an

ne
d 

tri
ge

ne
ra

tio
n 

ne
tw

or
k 

in
 th

e 
Tr

ig
en

er
at

io
n 

M
as

te
r P

la
n 

as
 o

ne
 o

f 
th

e 
m

ai
n 

ca
rb

on
 re

du
ce

rs
 fo

r t
he

 c
ity

 
re

du
cin

g 
gr

ee
nh

ou
se

 g
as

 e
m

is
sio

ns
 

ac
ro

ss
 th

e 
en

tir
e 

Ci
ty

 o
f S

yd
ne

y b
y u

p 

a 
se

rie
s 

of
 lo

w 
ca

rb
on

 in
fra

st
ru

ct
ur

e 

th
at

 h
ad

 in
te

ns
iv

e 
en

er
gy

 d
em

an
d 

an
d 

lo
w 

ca
rb

on
 th

er
m

al
 e

ne
rg

y d
er

iv
ed

 
fro

m
 d

ec
en

tra
lis

ed
 e

ne
rg

y g
en

er
at

io
n.

 

th
e 

tri
ge

ne
ra

tio
n 

ne
tw

or
k 

wi
th

 fo
ss

il 

re
pl

ac
in

g 
fo

ss
il 

fu
el

 n
at

ur
al

 g
as

 w
ith

 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.2.



CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

2



AD
VA

NC
ED

 W
AS

TE
 T

RE
AT

ME
NT

 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.3.



th
e 

co
nv

er
sio

n 
of

 th
e 

cit
y’s

 

a 
re

ne
wa

bl
e 

co
nt

en
t g

as
 

wa
st

e 
so

lu
tio

n 
fo

r t
he

 C
ity

 
of

 S
yd

ne
y.

re
co

ve
ry

 s
olu

tio
n 

th
at

 
al

ig
ns

 w
ith

 th
e 

Ci
ty

’s 
Re

ne
wa

bl
e 

En
er

gy
 a

nd
 

Tr
ig

en
er

at
io

n 
M

as
te

r 
Pl

an
s.

 It
 fo

rm
s 

pa
rt 

of
 th

e 
Ci

ty
’s 

on
go

in
g 

co
m

m
itm

en
t t

o 
di

ve
rt 

re
du

ce
 g

re
en

ho
us

e 
ga

s 
em

iss
ion

s.

Th
is

 M
as

te
r P

la
n 

se
ts

 o
ut

 
ho

w 
th

e 
Ci

ty
 c

an
 c

re
at

e 
re

ne
wa

bl
e 

ga
s 

fro
m

 
wa

st
e 

us
in

g 
an

 a
dv

an
ce

d 

re
co

ve
rs

 e
ne

rg
y r

es
ou

rc
es

 
in

 a
dd

iti
on

 to
 m

at
er

ia
l 

re
su

lti
ng

 in
 a

lm
os

t z
er

o 

En
er

gy
 re

co
ve

ry
 u

sin
g 

an
d 

al
lo

ws
 fo

r m
ul

tip
le

 
op

tio
ns

 a
lon

g 
a 

st
ag

ed
 

pr
oc

es
s.

 T
he

 M
as

te
r 

Pl
an

 in
te

gr
at

es
 re

so
ur

ce
 

re
co

ve
ry

 fr
om

 w
as

te
 

wi
th

 a
 s

us
ta

in
ab

le
 

en
er

gy
 s

olu
tio

n.

Th
is

 in
te

gr
at

ed
 w

as
te

 a
nd

 
en

er
gy

 p
la

nn
in

g 
sy

st
em

 

re
du

ct
ion

 in
 g

re
en

ho
us

e 
ga

s 
em

iss
ion

s 
ba

se
d 

on
 

Th
e 

Ci
ty

’s 
hi

gh
 d

en
si

ty
 u

rb
an

 fo
rm

 
re

qu
ire

s 
in

no
va

tiv
e 

an
d 

ad
va

nc
ed

 fo
rm

s 
of

 w
as

te
 tr

ea
tm

en
t t

ha
t c

an
 s

uc
ce

ss
fu

lly
 

ou
tc

om
es

 w
ith

ou
t a

dd
iti

on
al

 p
re

ss
ur

e 

to
 c

lo
se

 th
e 

lo
op

 fo
r r

et
ur

ni
ng

 re
so

ur
ce

s 
fro

m
 th

at
 w

as
te

 to
 th

e 
Ci

ty
.

Th
e 

Ci
ty

 h
as

 a
lre

ad
y s

ou
gh

t o
ut

 th
e 

be
st

 
av

ai
la

bl
e 

wa
st

e 
tre

at
m

en
t f

or
 it

s 
cu

rre
nt

 
ne

ed
s.

 T
hi

s 
M

as
te

r P
la

n 
re

vi
ew

s 
th

e 
op

tio
ns

 fo
r i

nc
re

as
in

g 
th

e 
en

vir
on

m
en

ta
l 

re
co

ve
ry

 a
lo

ne
 b

ut
 to

 a
dd

iti
on

al
ly 

ha
rn

es
s 

th
e 

re
so

ur
ce

s 
in

 w
as

te
 th

at
 

ca
n 

de
liv

er
 a

ga
in

st
 o

ne
 o

f t
he

 C
ity

’s 

re
ne

wa
bl

e 
en

er
gy

.

wi
ll 

no
t b

e 
a 

sim
pl

e 
ca

se
 o

f i
ns

ta
lli

ng
 

of
 th

e 
ec

os
ys

te
m

 o
f h

ow
 a

 s
us

ta
in

ab
le

 
ci

ty
 fu

nc
tio

ns
. P

ar
t o

f t
he

 c
ha

lle
ng

e 
is

 s
uc

ce
ss

fu
lly

 a
dd

in
g 

ac
ce

pt
ab

le
 

re
ne

wa
bl

e 
en

er
gy

 te
ch

no
lo

gi
es

 to
 

ur
ba

n 
en

vir
on

m
en

ts
.

Sy
dn

ey
 h

as
 le

ss
 s

ui
ta

bl
e 

ph
ys

ic
al

 

re
so

ur
ce

s 
to

 ta
p 

in
to

 fo
r c

on
ve

nt
io

na
l 

re
ne

wa
bl

e 
en

er
gy

 te
ch

no
log

ie
s 

su
ch

 a
s 

so
la

r a
nd

 w
in

d 
th

an
 in

 re
gi

on
al

 a
re

as
 

pe
rfo

rm
an

ce
 a

nd
 th

e 
su

ita
bi

lit
y o

f s
om

e 
re

ne
wa

bl
e 

en
er

gy
 te

ch
no

log
ie

s 
su

ch
 

th
at

 c
on

ve
nt

io
na

l r
en

ew
ab

le
 e

ne
rg

y 

en
er

gy
 d

em
an

d.

in
 m

in
ds

et
 to

 b
ec

om
in

g 
an

 in
no

va
tiv

e 
an

d 
m

or
e 

su
st

ai
na

bl
e 

Au
st

ra
lia

n 
ci

ty
 

by
 g

en
er

at
in

g 
re

ne
wa

bl
e 

en
er

gy
 b

y 
le

ss
 c

on
ve

nt
io

na
l r

en
ew

ab
le

 e
ne

rg
y 

te
ch

no
lo

gi
es

 a
nd

 re
so

ur
ce

s.
 R

ec
ov

er
in

g 
re

ne
wa

bl
e 

ga
s 

fro
m

 w
as

te
 fe

ed
st

oc
ks

 
ca

n 
he

lp
 o

ve
rc

om
e 

th
es

e 
ur

ba
n 

en
vir

on
m

en
t c

on
st

ra
in

ts
 w

hi
le

 s
til

l o
nl

y 
dr

aw
in

g 
on

 u
nr

ea
lis

ed
 e

ne
rg

y r
es

ou
rc

es
 

av
ai

la
bl

e 
in

 th
e 

ci
ty

.

Th
e 

ad
va

nc
ed

 w
as

te
 tr

ea
tm

en
t 

te
ch

no
log

ie
s 

in
 th

is
 M

as
te

r P
la

n 
wi

ll 

re
lia

bl
e 

wa
st

e 
tre

at
m

en
t a

nd
 re

ne
wa

bl
e 

en
er

gy
 s

olu
tio

n 
to

 th
e 

Ci
ty

 o
f S

yd
ne

y’s
 

an
d 

lo
we

r g
re

en
ho

us
e 

ga
s 

em
is

sio
ns

 
th

an
 c

ur
re

nt
 w

as
te

 tr
ea

tm
en

t. 

Th
e 

so
lu

tio
n 

ca
n 

be
 im

pl
em

en
te

d 
at

 a
 

co
st

 th
at

 is
 p

ra
ct

ic
al

 a
nd

 a
ffo

rd
ab

le
 

wh
en

 c
om

pa
re

d 
wi

th
 c

ur
re

nt
 a

nd
 fu

tu
re

 

th
e 

so
cia

l c
os

ts
 o

f e
xis

tin
g 

an
d 

ot
he

r 
re

ne
wa

bl
e 

en
er

gy
 g

en
er

at
io

n 
an

d 
su

pp
ly 

sy
st

em
s.

 It
 a

ls
o 

pr
ov

id
es

 a
 s

olu
tio

n 
th

at
 

is
 c

ap
ab

le
 o

f g
en

er
at

in
g 

re
ne

wa
bl

e 
ga

s 
fo

r o
f q

ua
lit

y a
nd

 q
ua

nt
ity

 fo
r m

ee
tin

g 

de
m

an
d 

re
ne

wa
bl

e 
el

ec
tri

ci
ty

 g
en

er
at

io
n.

TR
EA

TM
EN

T 
FO

R 
TH

E 

RE
NE

W
AB

LE
 G

AS
ES

 F
RO

M
 

W
AS

TE
 A

ND
 B

IO
M

AS
S 

W
IT

HI
N 

AN
D 

BE
YO

ND
 T

HE
 

CI
TY

 O
F 

SY
DN

EY
 L

GA

fro
m

 w
as

te
 a

nd
 o

th
er

 re
ne

wa
bl

e 
en

er
gy

 
so

ur
ce

s 
wi

ll 
re

pl
ac

e 
fo

ss
il 

fu
el

 n
at

ur
al

 
ga

s 
in

 th
e 

pr
op

os
ed

 tr
ig

en
er

at
io

n 
sy

st
em

s 
en

ab
lin

g 
th

em
 to

 p
ro

vi
de

 c
ar

bo
n 

fre
e 

el
ec

tri
ci

ty
 a

s 
we

ll 
as

 c
ar

bo
n 

fre
e 

th
er

m
al

 e
ne

rg
y f

or
 h

ea
tin

g 
an

d 
co

oli
ng

 

el
ec

tri
ci

ty
 ta

rg
et

.

Re
ne

wa
bl

e 
ga

se
s 

ca
n 

be
 c

on
ve

rte
d 

in
to

 s
ub

st
itu

te
 n

at
ur

al
 g

as
 th

at
 c

an
 

di
sp

la
ce

 n
at

ur
al

 g
as

 in
 th

e 
pr

op
os

ed
 

en
er

gy
 n

et
wo

rk
 o

r e
ve

n 
th

e 
fu

ll 

we
ll 

as
 d

om
es

tic
 g

as
 u

se
d 

fo
r d

om
es

tic
 

he
at

in
g 

an
d 

co
ok

in
g 

ac
ro

ss
 th

e 
Ci

ty
 o

f 
Sy

dn
ey

’s 
LG

A.

Ex
is

tin
g 

op
tio

ns
 fo

r w
as

te
 tr

ea
tm

en
t 

an
d 

di
sp

os
al

 a
re

 b
ec

om
in

g 
in

cr
ea

sin
gl

y 
ex

pe
ns

iv
e 

ow
in

g 
to

 th
eir

 h
ig

h 
de

pe
nd

en
ce

 

re
co

ve
re

d 
or

ga
ni

c 
m

at
er

ia
l f

ro
m

 m
ixe

d 

wi
th

 s
in

gl
e 

us
e 

on
ly 

ap
pl

ic
at

io
ns

 m
ay

 
al

so
 p

ro
ve

 to
 b

e 
fa

r l
es

s 
th

an
 s

us
ta

in
ab

le
 

ov
er

 ti
m

e.

It 
is

 a
nt

ici
pa

te
d 

th
at

 th
e 

in
cr

ea
sin

g 
co

st
 o

f w
as

te
 d

isp
os

al
 w

ill
 d

riv
e 

th
e 

re
ne

wa
bl

e 
ga

s 
m

ar
ke

t t
o 

a 
po

in
t 

wh
er

e 
ad

va
nc

ed
 w

as
te

 tr
ea

tm
en

t 
te

ch
no

log
ie

s 
wi

ll 
be

co
m

e 
m

or
e 

ec
on

om
ic

 
an

d 
su

st
ai

na
bl

e.
 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

3



el
ec

tri
ci

ty
 ta

rg
et

 c
ou

ld
 c

om
e 

fro
m

 
wi

th
in

 th
e 

lo
ca

l g
ov

er
nm

en
t a

re
a.

 T
he

 
Re

ne
wa

bl
e 

En
er

gy
 M

as
te

r P
la

n 
sh

ow
ed

 

ge
ne

ra
tio

n 
co

ul
d 

be
 m

et
 fr

om
 w

ith
in

 

re
ne

wa
bl

e 
el

ec
tri

ci
ty

 g
en

er
at

io
n 

co
ul

d 
be

 

wh
et

he
r t

he
re

 w
as

 e
no

ug
h 

re
ne

wa
bl

e 
ga

s 
re

so
ur

ce
 to

 re
pl

ac
e 

fo
ss

il 
fu

el
 

na
tu

ra
l g

as
 to

 s
up

pl
y t

he
 p

ro
po

se
d 

tri
ge

ne
ra

tio
n 

ne
tw

or
k.

 T
he

 R
en

ew
ab

le
 

En
er

gy
 M

as
te

r P
la

n 
sh

ow
ed

 th
at

 th
er

e 
wa

s 
m

or
e 

th
an

 e
no

ug
h 

re
ne

wa
bl

e 
ga

s 

fo
ss

il 
fu

el
 n

at
ur

al
 g

as
 n

ee
de

d 
fo

r t
he

 
pr

op
os

ed
 tr

ig
en

er
at

io
n 

ne
tw

or
k 

as
 w

ell
 

as
 d

om
es

tic
 g

as
 s

up
pl

yin
g 

he
at

in
g 

an
d 

co
ok

in
g.

Re
ne

wa
bl

e 
En

er
gy

 M
as

te
r P

la
n 

se
tti

ng
 

ou
t t

he
 re

ne
wa

bl
e 

ga
s 

re
so

ur
ce

s 
an

d 
te

ch
no

log
ie

s 
fo

r t
he

 C
ity

 o
f S

yd
ne

y L
GA

’s 

wa
st

e 
av

ai
la

bl
e 

wi
th

in
 th

e 
Ci

ty
’s 

LG
A.

A 
ke

y e
le

m
en

t o
f t

he
 p

ro
po

se
d 

ad
va

nc
ed

 
wa

st
e 

tre
at

m
en

t i
s 

th
er

m
al

 o
r a

dv
an

ce
d 

or
ga

ni
c 

an
d 

th
e 

in
or

ga
ni

c 
fra

ct
io

ns
 o

f 
wa

st
e 

in
to

 a
 s

us
ta

in
ab

le
 s

yn
th

es
is

 g
as

 
or

 s
yn

ga
s.

W
HA

T 
IS

 T
HE

 M
AS

TE
R 

PL
AN

 P
RO

PO
SI

NG
?

Pl
an

 s
et

s 
ou

t t
he

 te
ch

ni
ca

l o
pt

io
ns

 
fo

r t
he

 C
ity

 o
f S

yd
ne

y t
o 

im
pr

ov
e 

th
e 

lo
ng

 te
rm

 s
us

ta
in

ab
ili

ty
 o

f i
ts

 w
as

te
 

a 
re

ne
wa

bl
e 

en
er

gy
 re

co
ve

ry
 s

olu
tio

n 
in

te
gr

at
ed

 w
ith

 th
e 

ta
rg

et
s 

of
 th

e 
Tr

ig
en

er
at

io
n 

an
d 

Re
ne

wa
bl

e 
En

er
gy

 
M

as
te

r P
la

ns
.

Th
is

 M
as

te
r P

la
n 

pr
op

os
es

 a
 d

iff
er

en
t 

ap
pr

oa
ch

 to
 e

xis
tin

g 
pr

ac
tic

e 
in

 S
yd

ne
y 

 R
ec

ov
er

in
g 

bo
th

 m
at

er
ia

l a
nd

 e
ne

rg
y 

re
so

ur
ce

s 
fro

m
 w

as
te

 w
ith

 v
irt

ua
lly

 n
o 

 fu
el

 g
as

es
; a

nd
 T

he
 c

on
ve

rs
io

n 
of

 th
e 

re
ne

wa
bl

e 
an

d 

in
clu

di
ng

 to
 s

up
pl

y t
he

 C
ity

’s 
pl

an
ne

d 
tri

ge
ne

ra
tio

n 
ne

tw
or

k.

Th
e 

Re
ne

wa
bl

e 
En

er
gy

 M
as

te
r P

la
n 

se
t 

ou
t t

he
 s

ize
 a

nd
 a

va
ila

bi
lit

y o
f r

en
ew

ab
le

 
en

er
gy

 re
so

ur
ce

s 
ne

ed
ed

 to
 m

ee
t t

he
 

Ci
ty

 o
f S

yd
ne

y L
GA

 e
ne

rg
y a

nd
 c

lim
at

e 
ch

an
ge

 ta
rg

et
s 

an
d 

th
e 

po
te

nt
ia

l 
in

ve
st

m
en

t r
eq

ui
re

d.

In
 p

la
ce

s 
wh

er
e 

th
e 

Ci
ty

 o
f S

yd
ne

y h
as

 

wi
ll 

be
 a

bl
e 

to
 b

e 
co

nt
ro

lle
d 

by
 th

e 
Ci

ty
 

re
ne

wa
bl

e 
ga

s 
pr

od
uc

ed
. 

wo
rld

wi
de

 is
 to

 u
se

 e
ne

rg
y f

ro
m

 w
as

te
 

fo
r g

as
 p

ro
du

ct
io

n 
fo

r o
ffs

ite
 u

se
 v

ia
 th

e 
ga

s 
gr

id
 ra

th
er

 th
an

 e
xp

or
tin

g 
el

ec
tri

ci
ty

 
in

to
 th

e 
el

ec
tri

ci
ty

 g
rid

. D
isp

la
cin

g 
na

tu
ra

l g
as

 w
ith

 re
ne

wa
bl

e 
ga

s 
fo

r t
he

 
Ci

ty
’s 

pr
op

os
ed

 tr
ig

en
er

at
io

n 
ne

tw
or

k 

to
 re

du
cin

g 
gr

ee
nh

ou
se

 g
as

 e
m

is
sio

ns
. 

It 
wo

ul
d 

al
so

 a
ss

is
t t

o 
m

ak
e 

th
e 

Ci
ty

 
of

 S
yd

ne
y e

ne
rg

y i
nd

ep
en

de
nt

 w
ith

 
an

 a
lte

rn
at

iv
e 

so
ur

ce
 o

f r
en

ew
ab

le
 

An
y o

f t
he

 h
ig

h 
te

m
pe

ra
tu

re
 p

lu
s 

as
h 

di
ve

rs
io

n 
an

d 
sy

ng
as

 g
en

er
at

io
n 

fo
r 

of
fe

rin
g 

th
e 

hi
gh

es
t o

ut
co

m
es

 in
 

Te
ch

no
lo

gy
 R

ev
ie

w.
 

Th
e 

ex
pa

nd
ed

 re
co

ve
ry

 o
f r

es
ou

rc
es

 
fro

m
 w

as
te

 to
 in

clu
de

 re
ne

wa
bl

e 
ga

s 
is

 in
 a

dd
iti

on
 to

 e
xis

tin
g 

re
cy

cli
ng

 a
nd

 
re

co
ve

ry
 a

pp
ro

ac
he

s.
 T

he
 C

ity
’s 

In
te

rim
 

Th
e 

ke
y i

s 
to

 e
xt

ra
ct

 th
e 

fu
ll 

ec
on

om
ic

 
an

d 
en

vir
on

m
en

ta
l r

es
ou

rc
es

 fr
om

 w
as

te
 

an
d 

re
tu

rn
 th

es
e 

to
 th

e 
ec

on
om

y a
t 

m
at

er
ia

ls
 th

at
 d

oe
s 

no
t r

et
ur

n 
m

at
er

ia
ls

 
to

 th
e 

ec
on

om
ic

 c
yc

le
 th

ey
 w

er
e 

pr
od

uc
ed

 

m
ee

t t
he

se
 re

so
ur

ce
 re

co
ve

ry
 c

rit
er

ia
.

wi
ll 

re
pl

ac
e 

fo
ss

il 
fu

el
 n

at
ur

al
 g

as
 w

ith
 

en
er

gy
 re

co
ve

rin
g 

up
 to

 th
re

e 
tim

es
 th

e 
pr

im
ar

y r
en

ew
ab

le
 e

ne
rg

y r
es

ou
rc

e 
th

an
 

gr
ee

nh
ou

se
 g

as
 e

m
is

sio
ns

 b
y u

p 
to

 th
re

e 
tim

es
 a

s 
m

uc
h 

th
an

 re
ne

wa
bl

e 
el

ec
tri

ci
ty

 
ge

ne
ra

tio
n 

al
on

e.
 A

dv
an

ce
d 

wa
st

e 

va
lu

ab
le

 re
so

ur
ce

 a
nd

 n
ot

 a
s 

a 
pa

th
wa

y 
fo

r w
as

te
 d

isp
os

al
 o

r d
es

tru
ct

io
n.

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.3.



fu
el

 g
as

es
 in

to
 a

 s
ub

st
itu

te
 n

at
ur

al
 g

as
 

ga
s 

gr
id

 p
ro

vi
de

s 
lo

w 
an

d 
ze

ro
 c

ar
bo

n 

th
e 

Ci
ty

’s 
pl

an
ne

d 
tri

ge
ne

ra
tio

n 
ne

tw
or

k 
an

d 
do

m
es

tic
 g

as
 u

se
s.

 A
dv

an
ce

d 
wa

st
e 

tre
at

m
en

t u
lti

m
at

el
y p

ro
vi

de
s 

an
 “

en
er

gy
 

  G
en

er
at

es
 re

ne
wa

bl
e 

an
d 

su
st

ai
na

bl
e 

so
ur

ce
s 

of
 e

ne
rg

y;
 R

ed
uc

es
 g

re
en

ho
us

e 
ga

s 
em

is
sio

ns
 

by
 d

isp
la

cin
g 

fo
ss

il 
fu

els
 a

nd
 a

vo
id

in
g 

 R
ed

uc
es

 e
nv

iro
nm

en
ta

l i
m

pa
ct

s 
fro

m
 

th
e 

Ci
ty

’s 
wa

st
e.

Th
e 

Ci
ty

’s 
pl

an
ne

d 
tri

ge
ne

ra
tio

n 
ne

tw
or

k 
wi

ll 
en

co
ur

ag
e 

gr
ow

th
 in

 th
e 

a 
m

ar
ke

t 

to
 re

pl
ac

e 
fo

ss
il 

fu
el

 n
at

ur
al

 g
as

 in
 th

e 
ga

s 
gr

id
. R

en
ew

ab
le

 g
as

 fe
ed

st
oc

ks
 fr

om
 

wa
st

e 
bo

th
 in

sid
e 

an
d 

be
yo

nd
 th

e 
Ci

ty
’s 

En
er

gy
 M

as
te

r P
la

n.

re
so

ur
ce

 th
at

 c
an

 b
e 

co
nv

er
te

d 
in

to
 

co
nv

er
sio

n 
in

to
 a

 s
ub

st
itu

te
 n

at
ur

al
 g

as
 

in
to

 th
e 

ga
s 

gr
id

 fo
r u

se
 in

 s
up

pl
yin

g 
th

e 
Ci

ty
’s 

pl
an

ne
d 

tri
ge

ne
ra

tio
n 

ne
tw

or
k 

an
d 

fo
r d

om
es

tic
 g

as
 p

ur
po

se
s 

in
 th

e 
Ci

ty
’s 

LG
A.

Th
e 

co
nc

ep
t o

f d
ev

el
op

in
g 

a 
m

ar
ke

t 

an
d 

co
oli

ng
 o

r f
or

 tr
an

sp
or

t a
pp

lic
at

io
ns

 
is

 n
ot

 n
ew

 to
 E

ur
op

e 
bu

t i
s 

ne
w 

to
 

clo
se

d 
lo

op
 re

co
ve

ry
 o

f r
es

ou
rc

es
 in

 th
e 

m
ar

ke
t f

or
 a

dv
an

ce
d 

en
er

gy
 fr

om
 w

as
te

 
te

ch
no

lo
gi

es
.

Th
e 

pr
op

os
ed

 h
ig

h 
te

m
pe

ra
tu

re
 

m
et

ha
na

tio
n 

pr
oc

es
s 

wi
ll 

pr
ov

id
e 

a 
hi

gh
 

le
ve

l o
f e

xp
or

t o
f t

he
 e

ne
rg

y r
es

ou
rc

e 
in

 

Th
e 

Ci
ty

 h
as

 re
vi

ew
ed

 th
er

m
al

 c
on

ve
rs

io
n 

te
ch

no
log

ie
s 

th
at

 p
ro

du
ce

 c
le

an
 s

yn
ga

s 
to

 b
en

ch
m

ar
k 

pe
rfo

rm
an

ce
. T

he
se

 
fa

cil
iti

es
 d

em
on

st
ra

te
 th

at
 th

e 
te

ch
ni

ca
l 

ab
ili

ty
 to

 c
on

ve
rt

 m
ixe

d 
wa

st
es

 to
 

of
 s

yn
ga

s 
th

at
 c

an
 b

e 
co

nv
er

te
d 

to
 

th
e 

ga
s 

gr
id

 a
nd

 e
xp

or
tin

g 
th

e 
re

ne
wa

bl
e 

ga
s 

fo
r e

nd
 u

se
 e

ne
rg

y c
on

su
m

pt
io

n 
in

 
th

e 
Ci

ty
’s 

pl
an

ne
d 

tri
ge

ne
ra

tio
n 

ne
tw

or
k 

wi
th

in
 re

gu
la

te
d 

em
is

sio
ns

 li
m

its
.

To
 p

ro
vi

de
 n

et
 re

ne
wa

bl
e 

en
er

gy
 a

nd
 

ad
va

nc
ed

 w
as

te
 tr

ea
tm

en
t f

ac
ili

ty
 m

us
t 

pr
od

uc
e 

m
or

e 
re

ne
wa

bl
e 

en
er

gy
 th

an
 it

 
co

ns
um

es
 in

 th
e 

tre
at

m
en

t p
ro

ce
ss

. I
t 

a 
ne

t e
ne

rg
y c

on
su

m
er

. T
he

 a
na

lys
is

 o
f 

co
m

po
si

tio
n 

of
 th

e 
Ci

ty
’s 

wa
st

e 
sh

ow
s 

th
at

 a
 s

ub
st

itu
te

 n
at

ur
al

 g
as

 w
ith

 a
ro

un
d 

of
 th

e 
ad

va
nc

ed
 w

as
te

 tr
ea

tm
en

t 
te

ch
no

lo
gi

es
 re

vi
ew

ed
. T

he
se

 le
ve

ls
 a

re
 

fro
m

 a
dv

an
ce

d 
wa

st
e 

tre
at

m
en

t s
et

 o
ut

 

To
 a

do
pt

 th
is

 te
ch

no
log

y w
ill

 re
qu

ire
 

no
t o

nl
y u

nd
er

st
an

di
ng

 a
nd

 e
va

lu
at

io
n 

co
m

m
un

iti
es

 h
av

e 
ac

ce
pt

ed
 th

es
e 

in
te

gr
at

ed
 in

to
 u

rb
an

 a
re

as
. T

he
 C

ity
 

co
m

m
un

ity
 v

ie
ws

 o
n 

wh
ich

 a
pp

ro
ac

he
s 

to
 re

co
ve

rin
g 

en
er

gy
 fr

om
 w

as
te

 w
ill

 
m

ee
t w

ith
 a

cc
ep

ta
nc

e 
an

d 
pr

ov
id

e 
un

de
rs

ta
nd

in
g 

an
d 

tru
st

 o
f t

he
 p

ro
ce

ss
.

As
su

ra
nc

es
 re

ga
rd

in
g 

wh
at

 th
e 

ov
er

 th
e 

cr
ite

ria
 fo

r l
oc

at
in

g 
a 

fa
cil

ity
.

Th
e 

Ci
ty

 h
as

 a
ls

o 
un

de
rta

ke
n 

re
vi

ew
s 

of
 

th
e 

es
se

nt
ia

l f
ac

to
rs

 th
at

 w
ill

 c
on

tri
bu

te
 

to
 th

e 
su

cc
es

sf
ul

 lo
ca

tio
n 

of
 a

 fa
cil

ity
. 

Th
is

 w
ill

 o
ffe

r t
he

 c
om

m
un

ity
 a

nd
 th

e 
Ci

ty
 s

ec
ur

ity
 th

at
 a

 fa
cil

ity
 a

dd
re

ss
es

 
an

d 
m

ee
ts

 th
e 

te
ch

ni
ca

l c
on

st
ra

in
ts

 o
f 

th
e 

te
ch

no
log

y.

be
 re

du
ce

d 
pr

ov
id

in
g 

a 
su

ita
bl

e 
si

te
 in

 

su
ch

 lo
w 

le
ve

ls
 o

f w
as

te
 a

lm
os

t n
o 

si
te

s 
wi

ll 
be

 re
qu

ire
d.

 

DE
TE

RM
IN

IN
G 

TH
E 

ID
EA

L 
SO

LU
TI

ON
 F

OR
 T

HE
 C

IT
Y

Th
e 

ke
y t

o 
th

e 
Ci

ty
’s 

in
te

gr
at

ed
 w

as
te

 
an

d 
en

er
gy

 in
fra

st
ru

ct
ur

e 
ap

pr
oa

ch
 is

 

a 
ba

la
nc

e 
be

tw
ee

n 
a 

m
ax

im
um

 w
as

te
 

lo
w 

en
vir

on
m

en
ta

l i
m

pa
ct

 in
 c

om
pa

ris
on

 

th
at

 b
al

an
ce

.

Th
e 

Ci
ty

 w
ill

 b
e 

se
ek

in
g 

a 
so

lu
tio

n 
fo

r a
n 

ad
va

nc
ed

 w
as

te
 tr

ea
tm

en
t 

fa
cil

ity
 p

rim
ar

ily
 fo

r t
re

at
in

g 
th

e 

te
ch

no
log

ie
s 

ar
e 

sm
al

l s
ca

le
 w

he
n 

co
m

pa
re

d 
to

 e
ne

rg
y f

ro
m

 w
as

te
 

in
cin

er
at

io
n 

fa
cil

iti
es

 a
nd

 c
an

 b
e 

bu
ilt

 
up

 in
 m

od
ul

es
 o

ve
r t

im
e 

to
 m

at
ch

 th
e 

gr
ow

th
 o

f t
he

 re
sid

ua
l w

as
te

 re
so

ur
ce

 

fa
cil

ity
 c

an
 b

e 
co

m
bi

ne
d 

wi
th

 re
cy

cli
ng

 
fa

cil
iti

es
 o

r s
ep

ar
at

el
y l

oc
at

ed
 b

ut
 s

ho
ul

d 
be

 s
ite

d 
clo

se
 to

 g
oo

d 
tra

ns
po

rt
 li

nk
s 

an
d 

th
e 

ga
s 

gr
id

.

Th
e 

Ci
ty

’s 
pr

op
os

ed
 re

co
ve

ry
 o

f s
yn

ga
s 

fro
m

 w
as

te
 w

ill
 u

til
is

e 
ex

is
tin

g 
an

d 

55
CI

TY
 O

F 
SY

DN
EY

 | 
Ad

va
nc

ed
 W

as
te

 Tr
ea

tm
en

t M
as

te
r P

la
n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

3



Th
e 

Ci
ty

’s 
to

ta
l a

nn
ua

l g
as

 c
on

su
m

pt
io

n 
pl

us
 th

e 
es

tim
at

ed
 a

nn
ua

l g
as

 
co

ns
um

pt
io

n 
of

 th
e 

Ci
ty

’s 
pl

an
ne

d 
To

wn
 H

al
l p

re
cin

ct
 a

nd
 A

qu
at

ic
 C

en
tre

s 
tri

ge
ne

ra
tio

n 
sy

st
em

s 
wo

ul
d 

am
ou

nt
 to

 

th
e 

Ci
ty

’s 
ex

is
tin

g 
an

d 
pl

an
ne

d 
fo

ss
il 

fu
el

 
ga

s 
co

ns
um

pt
io

n 
wi

th
 re

ne
wa

bl
e 

ga
s 

via
 

pr
od

uc
ed

 le
ft 

ov
er

 to
 s

up
pl

y m
or

e 
th

an
 

ha
lf 

of
 th

e 
Ci

ty
 o

f S
yd

ne
y L

GA
 c

ur
re

nt
 

ga
s 

co
ns

um
pt

io
n.

 T
hi

s 
in

clu
de

s 
ex

is
tin

g 
tri

ge
ne

ra
tio

n 
in

 th
e 

Ci
ty

 o
f S

yd
ne

y L
GA

 

Re
ne

wa
bl

e 
ga

s 
re

pl
ac

in
g 

fo
ss

il 
fu

el
 

na
tu

ra
l g

as
 s

up
pl

yin
g 

tri
ge

ne
ra

tio
n 

wi
ll 

re
du

ce
 g

re
en

ho
us

e 
ga

s 
em

is
sio

ns
 b

y a
 

fo
ss

il 
fu

el
 n

at
ur

al
 g

as
 a

nd
 a

vo
id

ed
 

gr
ee

nh
ou

se
 g

as
 e

m
is

sio
ns

 a
cr

os
s 

th
e 

Th
e 

Ci
ty

’s 
ap

pr
oa

ch
 to

 e
ne

rg
y f

ro
m

 
wa

st
e 

wi
ll 

th
er

ef
or

e 
be

 to
 u

til
is

e 
su

ita
bl

e 

 M
ax

im
is

e 
th

e 
di

ve
rs

io
n 

of
 w

as
te

 

 G
en

er
at

e 
sy

ng
as

;
 m

et
ha

na
tio

n 
in

to
 g

as
 p

ip
eli

ne
 q

ua
lit

y 

 th
e 

ga
s 

gr
id

 a
nd

 u
se

 th
e 

ga
s 

gr
id

 a
s 

an
 e

ne
rg

y c
ar

rie
r t

o 
su

pp
ly 

re
ne

wa
bl

e 

ap
pl

ic
at

io
ns

 to
 m

ax
im

is
e 

th
e 

en
er

gy
 

of
 th

e 
pr

oc
es

s.

CI
TY

 O
F 

SY
DN

EY
 L

GA
 

TR
IG

EN
ER

AT
IO

N 
NE

TW
OR

K
Th

e 
Ci

ty
 is

 d
ev

el
op

in
g 

a 
po

te
nt

ia
l 

tri
ge

ne
ra

tio
n 

ne
tw

or
k 

fo
r t

he
 To

wn
 H

al
l 

pr
ec

in
ct

 w
hi

ch
 is

 c
ur

re
nt

ly 
at

 d
es

ig
n 

st
ag

e.
 O

th
er

 tr
ig

en
er

at
io

n 
pr

ec
in

ct
s 

wi
ll 

Ci
ty

 m
ay

 b
e 

in
vo

lv
ed

 in
 e

na
bl

in
g 

th
es

e 
ne

tw
or

ks
 in

 te
rm

s 
of

 fa
cil

ita
tin

g 
th

er
m

al
 

en
er

gy
 n

et
wo

rk
s 

be
tw

ee
n 

bu
ild

in
gs

 
wi

th
in

 th
e 

pr
ec

in
ct

s.

Tr
ea

tm
en

t f
ac

ili
ty

 w
ill

 b
e 

to
 re

pl
ac

e 
fo

ss
il 

fu
el

 n
at

ur
al

 g
as

 fo
r i

ts
 o

wn
 tr

ig
en

er
at

io
n 

an
d 

its
 e

xis
tin

g 
ga

s 
de

m
an

d.
 T

he
 C

ity
’s 

se
co

nd
 p

rio
rit

y f
or

 re
ne

wa
bl

e 
ga

s 
su

pp
ly 

wi
ll 

be
 to

 re
pl

ac
e 

fo
ss

il 
fu

el
 n

at
ur

al
 g

as
 

su
pp

lyi
ng

 o
th

er
 tr

ig
en

er
at

io
n 

ne
tw

or
ks

 
or

 d
om

es
tic

 s
ys

te
m

s 
in

 th
e 

Ci
ty

 o
f 

ap
pl

ic
at

io
ns

. T
rig

en
er

at
io

n 
di

st
rib

ut
es

 

th
e 

hi
gh

es
t r

en
ew

ab
le

 e
ne

rg
y c

on
te

nt
 

fro
m

 w
as

te
 to

 s
up

pl
y t

he
 p

la
nn

ed
 

tri
ge

ne
ra

tio
n 

ne
tw

or
k 

as
 s

et
 o

ut
 in

 th
e 

Tr
ig

en
er

at
io

n 
an

d 
Re

ne
wa

bl
e 

En
er

gy
 

M
as

te
r P

la
ns

. N
ot

wi
th

st
an

di
ng

 it
s 

us
e 

as
 

a 
re

ne
wa

bl
e 

ga
s 

su
pp

lyi
ng

 th
e 

pl
an

ne
d 

al
so

 re
du

ce
 th

e 
ca

rb
on

 in
te

ns
ity

 o
f t

he
 

ex
is

tin
g 

ga
s 

gr
id

.

In
 s

ta
nd

ar
d 

th
er

m
al

 c
on

ve
rs

io
n 

an
d 

el
ec

tri
ci

ty
 p

ro
du

ct
io

n 
ar

e 
clo

se
ly 

co
up

le
d.

 S
yn

ga
s 

ca
n 

be
 c

om
bu

st
ed

 
wi

th
 m

in
im

al
 c

le
an

in
g 

or
 c

oo
lin

g 
to

 
pr

ov
id

e 
he

at
 to

 g
en

er
at

e 
st

ea
m

 u
se

d 
in

 
el

ec
tri

ci
ty

 g
en

er
at

in
g 

st
ea

m
 tu

rb
in

es
. 

is
 p

er
fo

rm
ed

 w
ith

in
 th

e 
sa

m
e 

re
ac

to
r 

ap
pr

oa
ch

 m
ea

ns
 th

at
 a

ny
 a

dd
iti

on
al

 s
te

p 
of

 c
on

ve
rti

ng
 s

yn
ga

s 
to

 g
as

 g
rid

 p
ip

eli
ne

 
qu

al
ity

 g
as

 c
an

 b
e 

av
oid

ed
.

Th
e 

ge
ne

ra
tio

n 
an

d 
di

st
rib

ut
io

n 
of

 
en

er
gy

 fr
om

 c
lo

se
ly 

in
te

gr
at

ed
 e

le
ct

ric
ity

 
ge

ne
ra

tin
g 

sy
st

em
s 

ca
n 

be
 w

ell
 b

el
ow

 
op

tim
um

 fo
r e

ne
rg

y r
ec

ov
er

y.

Th
e 

en
er

gy
 s

to
re

d 
in

 th
e 

sy
ng

as
 is

 m
os

tly
 

us
ed

 to
 h

ea
t w

at
er

 to
 ra

is
e 

st
ea

m
 to

 
ge

ne
ra

te
 e

le
ct

ric
ity

 th
ro

ug
h 

a 
st

ea
m

 

el
ec

tri
ci

ty
. T

he
 fa

cil
iti

es
 c

om
bu

st
in

g 
sy

ng
as

 a
re

 n
ot

 ty
pi

ca
lly

 o
pt

im
is

ed
 fo

r 

m
ea

ni
ng

 th
at

 th
e 

el
ec

tri
ci

ty
 m

us
t b

e 
tra

ns
m

itt
ed

 a
nd

 d
is

tri
bu

te
d 

to
 re

m
ot

e 

A 
NE

W
 A

PP
RO

AC
H 

TO
 

EN
ER

GY
 F

RO
M

 W
AS

TE

ty
pi

ca
lly

 d
es

ig
ne

d 
to

 u
til

is
e 

sy
ng

as
 o

n 
th

e 
sa

m
e 

si
te

 b
y u

sin
g 

fu
lly

 in
te

gr
at

ed
 

th
er

m
al

 c
on

ve
rs

io
n 

of
 w

as
te

 p
ro

vi
de

s 
sy

ng
as

 s
im

pl
y a

s 
an

 in
te

rm
ed

ia
te

 
pa

th
wa

y t
o 

th
e 

ge
ne

ra
tio

n 
of

 e
le

ct
ric

ity
. 

An
y e

le
ct

ric
ity

 g
en

er
at

ed
 is

 d
is

tri
bu

te
d 

to
 

en
er

gy
 m

ar
ke

ts
 v

ia
 th

e 
el

ec
tri

ci
ty

 g
rid

.

Th
e 

Ci
ty

 in
st

ea
d 

pr
op

os
es

 to
 m

ak
e 

us
e 

of
 a

va
ila

bl
e 

te
ch

no
log

ie
s 

fo
r s

yn
ga

s 

to
 a

 S
ub

st
itu

te
 N

at
ur

al
 G

as
 (S

NG
).

Na
tu

ra
l G

as
 (S

NG
) u

sin
g 

th
e 

ca
n 

ut
ili

se
 th

e 
ex

is
tin

g 
ga

s 
gr

id
 

in
fra

st
ru

ct
ur

e 
to

 tr
an

sp
or

t a
nd

 d
eli

ve
r 

wi
th

ou
t t

he
 p

oo
r e

ne
rg

y c
on

ve
rs

io
n 

to
 

el
ec

tri
ci

ty
 g

en
er

at
io

n 
on

ly 
an

d 
th

e 
hi

gh
 

tra
ns

m
is

sio
n 

an
d 

di
st

rib
ut

io
n 

lo
ss

es
 o

f 

re
co

ve
rin

g 
th

e 
en

er
gy

 c
on

te
nt

 in
 w

as
te

 
an

d 
co

nv
er

tin
g 

to
 S

ub
st

itu
te

 N
at

ur
al

 

in
 th

e 
fo

rm
 o

f a
 re

ne
wa

bl
e 

ga
s 

su
pp

lyi
ng

 

ap
pl

ic
at

io
ns

 ra
th

er
 th

an
 g

en
er

at
in

g 
el

ec
tri

ci
ty

 o
nl

y w
hi

ch
 w

ou
ld

 lo
se

 m
os

t 
of

 th
e 

re
ne

wa
bl

e 
en

er
gy

 c
on

te
nt

 in
 

th
e 

wa
st

e.

so
 th

e 
qu

an
tu

m
 a

nd
 v

al
ue

 o
f e

xp
or

te
d 

fro
m

 th
e 

po
or

 ti
m

e 
of

 d
ay

 w
ho

le
sa

le
 

of
 th

is
 M

as
te

r P
la

n.

Cl
os

e 
co

up
lin

g 
of

 th
e 

ga
s 

an
d 

el
ec

tri
ci

ty
 

pr
od

uc
tio

n 
al

so
 m

ea
ns

 th
at

 th
e 

fa
cil

ity
 m

us
t p

ro
vi

de
 a

 fu
ll 

su
ite

 o
f a

ir 
po

llu
tio

n 
co

nt
ro

l s
ys

te
m

s 
at

 th
e 

si
te

 
to

 c
le

an
 th

e 
ex

ha
us

t f
ro

m
 th

e 
en

er
gy

 
ge

ne
ra

tin
g 

sy
st

em
.

Th
e 

Ci
ty

 w
ill

 e
ss

en
tia

lly
 re

pl
ac

e 
th

is
 

m
et

ha
na

tio
n 

pr
oc

es
s 

to
 c

on
ve

rt
 th

e 
cle

an
 s

yn
ga

s 
to

 S
ub

st
itu

te
 N

at
ur

al
 

Ga
s.

 T
hi

s 
m

ea
ns

 th
at

 th
e 

ge
ne

ra
tio

n 
of

 
en

er
gy

 fr
om

 w
as

te
 a

nd
 a

ny
 a

ss
oc

ia
te

d 
em

is
sio

ns
 d

oe
s 

no
t t

ak
e 

pl
ac

e 
at

 th
e 

re
qu

ire
m

en
ts

 o
r p

ar
as

iti
c 

en
er

gy
 

de
m

an
ds

 w
ill

 b
e 

su
pp

lie
d 

by
 S

ub
st

itu
te

 

be
 m

uc
h 

sm
al

le
r a

nd
 o

f a
 v

al
ue

 s
im

ila
r t

o 
na

tu
ra

l g
as

 g
en

er
at

io
n.

Gi
ve

n 
th

at
 le

ss
 e

xt
er

na
l a

ir 
ha

s 
be

en
 

an
d 

m
et

ha
na

tio
n 

pr
oc

es
s 

wi
ll 

be
 m

ad
e 

m
ea

ns
 th

at
 th

er
e 

wo
ul

d 
be

 m
in

im
al

 
re

qu
ire

m
en

ts
 fo

r a
ir 

po
llu

tio
n 

co
nt

ro
l 

fa
cil

ity
 it

se
lf.

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.3.



Th
e 

m
at

er
ia

l m
ay

 a
ls

o 
be

 p
ar

tly
 d

rie
d 

to
 

re
du

ce
 o

r s
ta

nd
ar

di
se

 m
ois

tu
re

 le
ve

ls
 

th
at

 m
ig

ht
 o

th
er

wi
se

 lo
we

r t
he

 h
ea

tin
g 

va
lu

e 
in

 th
e 

co
nv

er
sio

n 
re

ac
to

r. 
 

As
h 

M
el

tin
g

Pr
oc

es
se

d 
m

at
er

ia
ls

 a
re

 fe
d 

in
to

 th
e 

co
nv

er
sio

n 
ch

am
be

r. 
 D

ep
en

di
ng

 o
n 

de
gr

ee
s.

 T
he

 h
ig

h 
te

m
pe

ra
tu

re
 d

riv
es

 

en
ou

gh
 o

xy
ge

n 
is

 a
llo

we
d 

in
 to

 le
t t

he
 

wa
st

e 
bu

rn
.  

Th
e 

wa
st

e 
m

at
er

ia
ls

 d
eg

ra
de

 in
to

 a
 

de
gr

ee
s 

C 
is

 u
se

d 
to

 m
el

t a
ny

 s
oo

t o
r a

sh
 

bl
as

tin
g 

in
du

st
rie

s.

Sy
ng

as
 C

oo
lin

g 
an

d 
Cl

ea
ni

ng

sy
ng

as
 is

 h
ot

 a
nd

 c
ar

rie
s 

so
m

e 
ac

id
ic

 

an
d 

co
oli

ng
 th

e 
ex

it 
ga

s 
qu

ic
kl

y p
re

ve
nt

s 
ch

em
ic

al
s 

re
fo

rm
in

g.
 T

he
 p

ar
tic

le
s 

th
e 

ac
id

ic
 g

as
es

 a
re

 n
eu

tra
lis

ed
 

an
d 

sc
ru

bb
ed

 o
ut

 in
 e

ith
er

 a
 w

et
 o

r 
dr

y p
ro

ce
ss

.  

M
et

ha
na

tio
n 

an
d 

Co
m

pr
es

si
on

Cl
ea

n 
sy

ng
as

 is
 u

se
d 

in
 a

 s
pe

cia
lis

ed
 

pr
oc

es
s 

re
ac

to
r t

o 
ge

ne
ra

te
 a

 s
ub

st
itu

te
 

Th
is

 is
 d

on
e 

us
in

g 
re

ac
tio

ns
 b

et
we

en
 th

e 
ca

rb
on

 o
xid

es
 a

nd
 h

yd
ro

ge
n 

wi
th

 w
at

er
 

to
 in

cr
ea

se
 th

e 
m

et
ha

ne
 le

ve
l o

f t
he

 g
as

.  

TH
E 

CI
TY

’S
 P

RO
PO

SE
D 

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T

Co
lle

ct
io

n
M

ixe
d 

wa
st

e 
wi

ll 
be

 c
oll

ec
te

d 
in

 th
e 

to
 re

du
ce

 h
az

ar
do

us
 m

at
er

ia
ls

 in
 th

e 
wa

st
e 

st
re

am
.  

So
ur

ce
 S

ep
ar

at
ed

 re
cy

cl
in

g
So

ur
ce

 s
ep

ar
at

ed
 re

cy
cli

ng
 w

ill
 b

e 
de

liv
er

ed
 to

 d
ed

ic
at

ed
 re

cy
cli

ng
 fa

cil
iti

es
.  

so
ur

ce
 s

ep
ar

at
ed

 re
cy

cli
ng

 w
ill

 im
pr

ov
e 

ga
s 

qu
al

ity
 a

nd
 q

ua
nt

ity
.

M
at

er
ia

ls
 S

or
tin

g 
an

d 
Fe

ed
st

oc
k 

Pr
ep

ar
at

io
n

ar
ea

.  
A 

so
rti

ng
 s

ta
ge

 w
ill

 re
m

ov
e 

in
er

t o
r h

az
ar

do
us

 m
at

er
ia

l u
ns

ui
ta

bl
e 

no
m

in
at

ed
 m

at
er

ia
ls

 c
an

 b
e 

se
pa

ra
te

d 

so
rti

ng
 te

ch
no

lo
gy

.

M
at

er
ia

ls
 a

re
 re

du
ce

d 
in

 s
ize

 b
y 

sh
re

dd
in

g.
  T

hi
s 

re
du

ct
io

n 
al

lo
ws

 
m

or
e 

su
rfa

ce
 a

re
a 

to
 b

e 
ex

po
se

d 
in

 
th

e 
co

nv
er

sio
n 

re
ac

to
r. 

 A
s 

co
nv

er
sio

n 

pr
oc

es
sin

g 
is

 re
qu

ire
d.

 

Th
es

e 
re

ac
tio

ns
 d

ur
in

g 
th

e 
up

gr
ad

e 
ch

em
ic

al
ly 

ge
ne

ra
te

 h
ea

t. 
Th

is
 b

e 
fe

d 
in

to
 th

e 
co

nv
er

sio
n 

pr
oc

es
s 

to
 d

ry
 

in
co

m
in

g 
wa

st
e 

or
 p

re
se

rv
e 

he
at

 in
 

th
e 

co
nv

er
sio

n 
ch

am
be

r. 
It 

m
ay

 b
e 

el
ec

tri
ca

l g
en

er
at

io
n.

in
oc

ul
at

ed
 w

ith
 a

n 
od

ou
r c

om
po

un
d 

fo
r 

sa
fe

 a
pp

lic
at

io
n 

in
 d

om
es

tic
 g

as
 u

se
.

Re
ne

wa
bl

e 
Ga

s 
– 

Gr
id

 P
ip

el
in

e 
In

je
ct

io
n 

Po
in

t
Th

e 
su

bs
tit

ut
e 

na
tu

ra
l g

as
 c

an
 b

e 

ca
pa

ci
ty

 fo
r d

is
tri

bu
tio

n.

Re
ne

wa
bl

e 
Ga

s 
– 

Tr
ig

en
er

at
io

n 
an

d 
Do

m
es

tic
 G

as
 S

up
pl

ie
s

Th
e 

su
bs

tit
ut

e 
na

tu
ra

l g
as

 is
 n

ow
 

in
di

st
in

gu
ish

ab
le

 fr
om

 n
at

ur
al

 g
as

.  
It 

is
 d

is
tri

bu
te

d 
via

 th
e 

ga
s 

gr
id

 fo
r u

se
 

na
tu

ra
l g

as
 in

 th
e 

Ci
ty

 tr
ig

en
er

at
io

n 

en
er

gy
 re

co
ve

ry
.  

Th
e 

en
er

gy
 re

so
ur

ce
 in

 w
as

te
 is

 n
ow

 in
 a

 
clo

se
d 

lo
op

 o
f r

ec
ov

er
y.

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

3



 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.3.



SY
NT

HE
SI

S 
GA

S,
 

UP
GR

AD
IN

G 
AN

D 
DE

LI
VE

RY
Th

e 
ge

ne
ra

tio
n 

of
 in

te
rm

ed
ia

te
 g

as
eo

us
 

fu
els

 fr
om

 re
sid

ua
l w

as
te

 a
nd

 b
io

m
as

s 
re

so
ur

ce
s 

en
ab

le
s 

th
e 

ad
op

tio
n 

of
 

up
gr

ad
ed

 to
 m

ee
t q

ua
lit

y r
eq

ui
re

m
en

ts
 

fe
ed

st
oc

k 
fo

r i
nd

us
tri

al
 p

ro
ce

ss
es

 a
nd

 
co

nv
er

sio
n 

to
 s

ub
st

itu
te

 n
at

ur
al

 g
as

 fo
r 

th
e 

Ci
ty

 o
f S

yd
ne

y L
GA

.

Th
is

 e
na

bl
es

 a
 n

ov
el

 p
la

tfo
rm

 o
f 

co
nv

er
sio

n 
an

d 
en

d 
us

e 
re

co
ve

ry
 a

re
 

ef
fe

ct
iv

el
y d

ec
ou

pl
ed

. T
hi

s 
is

 re
fe

rre
d 

to
 

to
 d

iff
er

en
tia

te
 th

em
 fr

om
 c

on
ve

nt
io

na
l 

co
nv

er
sio

n 
an

d 
en

er
gy

 re
co

ve
ry

.

Th
e 

sy
ng

as
 fr

om
 w

as
te

 s
up

pl
y c

ha
in

 

 g
en

er
at

io
n 

in
clu

di
ng

 (w
as

te
 a

nd
 

ch
em

ic
al

 o
r b

io
lo

gi
ca

l c
on

ve
rs

io
n;

 u
pg

ra
di

ng
 a

nd
 d

el
iv

er
y 

in
clu

di
ng

 

up
gr

ad
ed

 s
yn

ga
s 

pr
od

uc
ts

; a
nd

 u
til

is
at

io
n 

fo
r e

nd
 u

se
 

en
er

gy
 re

co
ve

ry
.

 

59
CI

TY
 O

F 
SY

DN
EY

 | 
Ad

va
nc

ed
 W

as
te

 Tr
ea

tm
en

t M
as

te
r P

la
n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

3



an
d 

in
du

st
ria

l w
as

te
. T

he
 c

on
di

tio
ni

ng
 

st
ep

 is
 a

 k
ey

 e
le

m
en

t f
or

 c
re

at
in

g 
re

ne
wa

bl
e 

ga
s.

 C
ar

bo
n 

di
ox

id
e 

(C
O

) 
an

d 
ot

he
r t

ra
ce

 e
le

m
en

ts
 a

re
 re

m
ov

ed
 

us
in

g 
nu

m
er

ou
s 

co
m

m
er

cia
lly

 a
va

ila
bl

e 
ad

so
rp

tio
n 

or
 s

ep
ar

at
io

n 
sy

st
em

s.
 T

he
se

 

m
et

ha
ne

 fr
om

 s
yn

ga
s 

an
d 

ar
e 

th
e 

sa
m

e 
pr

oc
es

se
s 

us
ed

 in
 c

on
ve

nt
io

na
l n

at
ur

al
 

ga
s 

pr
od

uc
tio

n 
pr

oc
es

sin
g.

Su
bs

tit
ut

e 
Na

tu
ra

l G
as

 is
 p

ro
du

ce
d 

th
ro

ug
h 

th
e 

m
et

ha
na

tio
n 

pr
oc

es
s 

wh
er

e 
) a

nd
 h

yd
ro

ge
n 

(H
) r

ea
ct

 to
 fo

rm
 m

et
ha

ne
 a

cc
or

di
ng

 to
 

 
 C

H
 +

 H
O

CO
 

 C
H

O 

m
et

ha
na

tio
n 

te
ch

no
log

y r
ec

ov
er

s 

of
 th

e 
sy

nt
he

sis
 g

as
 in

 th
e 

fo
rm

 o
f 

st
ea

m
. T

hi
s 

hi
gh

 te
m

pe
ra

tu
re

 s
te

am
 

ca
n 

be
 u

se
d 

as
 a

 s
ou

rc
e 

of
 th

er
m

al
 

or
 m

ai
nt

ai
ni

ng
 th

e 
te

m
pe

ra
tu

re
 o

f t
he

 

el
ec

tri
ci

ty
 g

en
er

at
io

n.

hy
dr

og
en

 c
an

 b
e 

ex
tra

ct
ed

 fr
om

 
Su

bs
tit

ut
e 

Na
tu

ra
l G

as
 v

ia
 s

te
am

 
re

fo
rm

in
g 

wh
ich

 is
 n

or
m

al
ly 

in
te

gr
at

ed
 

wi
th

 b
ot

h 
co

m
m

er
cia

l a
nd

 re
sid

en
tia

l 
fu

el
 c

ell
s.

Su
bs

tit
ut

e 
Na

tu
ra

l G
as

 (S
NG

)

Su
bs

tit
ut

e 
Na

tu
ra

l G
as

 (S
NG

) i
s 

ge
ne

ra
te

d 
fro

m
 s

yn
th

es
is

 g
as

es
 w

hi
ch

 
is

 c
om

pa
tib

le
 w

ith
 g

as
 g

rid
 p

ip
eli

ne
 a

nd
 

SN
G 

as
 a

 s
yn

ga
s 

up
gr

ad
e 

pa
th

wa
y 

co
m

pa
tib

le
 w

ith
 e

xis
tin

g 
na

tu
ra

l g
as

 
in

fra
st

ru
ct

ur
e 

an
d 

te
ch

no
lo

gy
.

ar
e 

re
m

ov
ed

 u
sin

g 
ch

em
ic

al
 o

r p
hy

sic
al

 
sc

ru
bb

in
g 

pr
oc

es
se

s.
 M

or
e 

ty
pi

ca
lly

 in
 

em
pl

oy
ed

 in
te

gr
at

ed
 w

ith
 a

 s
ul

ph
ur

 
to

le
ra

nt
 c

at
al

ys
t.

SY
NG

AS
 C

LE
AN

-U
P 

AN
D 

M
ET

HA
NA

TI
ON

Sy
ng

as
 C

le
an

in
g 

Te
ch

no
lo

gi
es

Sy
ng

as
 c

le
an

in
g 

re
fe

rs
 to

 th
e 

pr
oc

es
sin

g 
st

ep
s 

ad
op

te
d 

to
 b

rin
g 

th
e 

ra
w 

sy
nt

he
sis

 

to
 th

e 
de

sir
ed

 c
om

po
si

tio
n 

an
d 

pu
rit

y 
re

qu
ire

d 
by

 th
e 

di
ffe

re
nt

 a
pp

lic
at

io
ns

.

ad
op

te
d 

to
 in

cr
ea

se
 th

e 
hy

dr
og

en
 

to
 c

ar
bo

n 
m

on
ox

id
e 

(H
th

e 
sy

ng
as

.

SY
NT

HE
SI

S 
GA

S 
UT

IL
IS

AT
IO

N
Ra

w 
sy

nt
he

sis
 g

as
es

 g
en

er
at

ed
 fr

om
 

re
ne

wa
bl

e 
ga

se
s 

fro
m

 w
as

te
 a

nd
 

bi
om

as
s 

re
so

ur
ce

s 
ca

n 
be

 u
til

is
ed

 in
 

 d
ire

ct
 u

se
 o

f r
aw

 s
yn

ga
s 

as
 a

 fu
el

 in
 

in
du

st
ria

l k
iln

s 
an

d 
st

ea
m

 g
en

er
at

or
s 

(in
du

st
ria

l o
r p

ow
er

 p
la

nt
 b

oil
er

s)
;

 c
le

an
-u

p 
an

d 
us

e 
as

 a
 fu

el
 in

 
ad

va
nc

ed
 e

ne
rg

y c
on

ve
rs

io
n 

tu
rb

in
es

 a
nd

 fu
el

 c
ell

s;
 o

r
 c

le
an

-u
p 

an
d 

up
gr

ad
e 

in
clu

di
ng

 

hy
dr

og
en

 o
r m

et
ha

no
l.

in
to

 th
e 

ga
s 

gr
id

 h
as

 th
e 

hi
gh

es
t e

nd
 

ec
on

om
ic

 v
al

ue
 a

s 
a 

re
ne

wa
bl

e 
ga

s 
th

an
 

as
 re

ne
wa

bl
e 

el
ec

tri
ci

ty
 a

nd
 p

ro
vi

de
s 

th
e 

pa
th

wa
y f

or
 th

e 
Ci

ty
’s 

ow
n 

co
nt

rib
ut

io
n 

of
 re

ne
wa

bl
e 

ga
s 

to
 s

up
pl

y t
he

 p
la

nn
ed

 
tri

ge
ne

ra
tio

n 
ne

tw
or

k 
an

d 
ot

he
r e

nd
 u

se
 

en
er

gy
 c

on
su

m
pt

io
n.

 

O
 a

nd
 s

te
am

Sy
ng

as
 

Cl
ea

ni
ng

 a
nd

 
Co

nd
iti

on
in

g

Co
m

pr
es

sio
n 

(if
 re

qu
ire

d)
M

et
ha

na
tio

n
Ga

s 
Dr

yin
g

Co
m

pr
es

sio
n 

(if
 re

qu
ire

d)

Re
ne

wa
bi

le
 G

as

CO
Od

or
an

t
H

O

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.3.



In
 th

e 
TR

EM
PT

M

of
 th

e 
he

at
 re

le
as

ed
 b

y t
he

 m
et

ha
na

tio
n 

re
ac

tio
ns

 is
 re

co
ve

re
d 

in
 th

e 
fo

rm
 o

f 
su

pe
rh

ea
te

d 
st

ea
m

. T
yp

ic
al

 S
ub

st
itu

te
 

of
 S

ub
st

itu
te

 N
at

ur
al

 G
as

 in
to

 th
e 

ex
is

tin
g 

na
tu

ra
l g

as
 g

rid
 p

ip
eli

ne
 fo

r 
us

e 
in

 s
up

pl
yin

g 
th

e 
Ci

ty
’s 

pr
op

os
ed

 

lo
ca

tio
ns

 w
he

re
 m

or
e 

th
an

 tw
o 

th
ird

s 
of

 th
e 

pr
im

ar
y r

en
ew

ab
le

 e
ne

rg
y w

ou
ld

 

fo
rm

 o
f w

as
te

 h
ea

t s
im

ila
r t

o 
fo

ss
il 

fu
el

 
po

we
r s

ta
tio

ns
.

On
e 

ex
am

pl
e 

of
 in

du
st

ria
l m

et
ha

na
tio

n 
TM

 

sc
he

m
at

ic
 o

f t
he

 p
ro

ce
ss

 a
re

 s
ho

wn
 in

 

TM
 

SP
EC

IF
IC

AT
IO

N 
FO

R 
TR

EM
PT

M
 

GA
S 

PR
OC

ES
S 

 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

3



RE
NE

W
AB

LE
 G

AS
 D

EL
IV

ER
Y

Th
er

e 
ar

e 
tw

o 
pr

in
cip

al
 te

ch
no

log
ie

s 
fo

r 
pr

od
uc

in
g 

re
ne

wa
bl

e 
ga

s.
 O

ne
 is

 b
as

ed
 

on
 a

na
er

ob
ic

 d
ig

es
tio

n.
 E

ac
h 

te
ch

no
log

y 
in

vo
lv

es
 th

e 
pr

od
uc

tio
n 

of
 ra

w 
ga

s 
th

at
 

is
 s

ub
se

qu
en

tly
 u

pg
ra

de
d 

to
 s

ub
st

itu
te

 

na
tu

ra
l g

as
 o

r p
ip

eli
ne

 q
ua

lit
y g

as
. 

Th
es

e 
pr

oc
es

se
s 

ar
e 

sim
ila

r t
o 

ho
w 

co
nv

en
tio

na
l n

at
ur

al
 g

as
 is

 d
eli

ve
re

d.

Th
e 

tw
o 

m
ai

n 
tra

ns
po

rta
tio

n 
m

et
ho

ds
 

co
ns

id
er

ed
 a

s 
pa

rt
 o

f t
he

 R
en

ew
ab

le
 

En
er

gy
 M

as
te

r P
la

n 
is

 d
ire

ct
ly 

by
 

pi
pe

lin
e 

to
 th

e 
ne

ar
es

t g
as

 g
rid

 p
ip

eli
ne

 
or

 in
di

re
ct

ly 
by

 li
qu

ef
ac

tio
n 

an
d 

ro
ad

 

fre
ig

ht
 to

 th
e 

ne
ar

es
t g

as
 g

rid
 p

ip
eli

ne
. 

pi
pe

lin
e 

or
 in

di
re

ct
ly 

by
 ro

ad
 fr

eig
ht

 is
 

pr
im

ar
ily

 a
 fu

nc
tio

n 
of

 p
ro

xim
ity

 to
 th

e 
ga

s 
gr

id
 in

fra
st

ru
ct

ur
e.

at
te

nt
io

n 
to

 lo
ca

tin
g 

a 
fa

cil
ity

 w
ith

in
 

su
bs

tit
ut

e 
na

tu
ra

l g
as

 is
 c

ap
ab

le
 o

f 
ac

ce
pt

in
g 

th
e 

vo
lu

m
e 

ge
ne

ra
te

d.
 T

hi
s 

vo
lu

m
e 

wi
ll 

be
 la

rg
el

y c
on

st
ra

in
ed

 b
y 

th
e 

ty
pe

 a
nd

 s
ca

le
 o

f S
NG

 m
et

ha
na

tio
n 

pr
oc

es
s 

se
le

ct
ed

. F
or

 a
 p

ro
ce

ss
 w

hi
ch

 

na
tu

ra
l g

as
 (a

 le
ve

l c
om

m
en

su
ra

te
 w

ith
 

to
 th

e 
ga

s 
gr

id
 m

us
t b

e 
of

 a
 s

ca
le

 a
bl

e 
to

 
ac

ce
pt

 th
at

 th
ro

ug
hp

ut
.

 
 

Th
e 

in
clu

sio
n 

of
 lo

ca
lly

 g
en

er
at

ed
 

su
bs

tit
ut

e 
na

tu
ra

l g
as

 in
to

 th
e 

ga
s 

in
clu

sio
n 

of
 o

th
er

 m
et

ha
ne

 s
ou

rc
es

 s
uc

h 

cle
an

in
g 

an
d 

pr
ep

ar
at

io
n 

pr
io

r t
o 

ab
ili

ty
 o

f i
ts

 p
ro

po
se

d 
SN

G 
m

et
ha

na
tio

n 

na
tu

ra
l g

as
 e

qu
iv

al
en

ce
 a

nd
 c

on
sid

er
s 

th
is

 s
tra

ig
ht

fo
rw

ar
d 

to
 a

ch
ie

ve
.

RE
NE

W
AB

LE
 G

AS
 F

EE
D 

IN
TO

 T
HE

 
GA

S 
GR

ID

th
e 

ge
ne

ra
tio

n 
of

 re
ne

wa
bl

e 
ga

se
s 

fro
m

 

in
to

 th
e 

ga
s 

gr
id

 h
as

 b
ec

om
e 

a 
m

at
ur

e 
te

ch
ni

ca
l a

nd
 re

gu
la

to
ry

 o
pe

ra
tio

n.

Th
e 

Re
ne

wa
bl

e 
En

er
gy

 M
as

te
r P

la
n 

gr
ea

te
r d

et
ai

l. 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.3.



PR
OC

ES
SI

NG
 C

AP
AC

IT
Y 

TH
RO

UG
HP

UT
S

A 
tre

at
m

en
t f

ac
ili

ty
 m

us
t b

e 
ap

pr
op

ria
te

ly 
sc

al
ed

 to
 m

at
ch

 th
e 

wa
st

e 
pr

oc
es

sin
g 

ca
pa

ci
ty

 in
 to

nn
es

 p
er

 d
ay

. 
Th

er
m

al
 c

on
ve

rs
io

n 
fa

cil
iti

es
 c

an
 o

pe
ra

te
 

wi
th

 re
du

ce
d 

or
 v

ar
ia

bl
e 

vo
lu

m
es

 o
f 

wa
st

e 
an

d 
st

ill
 re

m
ai

n 
te

ch
ni

ca
lly

 v
ia

bl
e.

 

th
en

 b
uf

fe
re

d 
in

 s
to

ra
ge

 ta
nk

s 
at

 a
 ra

tio
 

tw
ic

e 
or

 m
or

e 
th

at
 o

f t
he

 p
ro

ce
ss

in
g 

ch
am

be
r t

hr
ou

gh
pu

t c
ap

ac
ity

.

A 
wa

st
e 

tre
at

m
en

t f
ac

ili
ty

 re
ce

iv
in

g 
re

sid
en

tia
l w

as
te

 a
t C

ity
 o

f S
yd

ne
y l

ev
els

 
wo

ul
d 

ne
ed

 to
 b

e 
a 

m
ed

iu
m

 s
ca

le
 p

la
nt

 

FE
ED

ST
OC

K 
LE

VE
LS

 
AV

AI
LA

BL
E

Te
ch

ni
ca

l s
tu

di
es

 h
av

e 
de

te
rm

in
ed

 

lo
ca

lly
 to

 m
ak

e 
a 

sy
ng

as
 fr

om
 w

as
te

 
fa

cil
ity

 te
ch

ni
ca

lly
 v

ia
bl

e.
 T

he
 C

ity
’s 

am
ou

nt
 is

 s
ou

rc
ed

 fr
om

 th
e 

Ci
ty

’s 

to
nn

es
 fa

cil
ity

 c
an

 b
e 

ad
eq

ua
te

ly 

is
 a

va
ila

bl
e 

wi
th

in
 th

e 
Ci

ty
’s 

LG
A 

an
d 

lo
ca

lly
 to

 s
up

pl
y o

ve
r t

wi
ce

 th
at

 le
ve

l 

po
lic

y f
ra

m
ew

or
k.

 
 

0

50
00

10
00

0

15
00

0

20
00

0

25
00

0

0.
0

50
.0

10
0.
0

15
0.
0

20
0.
0

Pr
oc

es
sin

g 
Ca

pa
cit

y 
(t

on
ne

s/
da

y)

Area of facility (m2)

A 
tre

at
m

en
t f

ac
ili

ty
 a

cc
ep

tin
g 

co
m

m
er

cia
l a

nd
 in

du
st

ria
l w

as
te

 w
ou

ld
 

ne
ed

 to
 b

e 
a 

la
rg

er
 s

ca
le

 p
la

nt
 a

t a
bo

ve
 

la
nd

 to
 p

ro
vi

de
 a

pp
ro

pr
ia

te
 b

uf
fe

rs
 fr

om
 

th
e 

pl
an

t t
o 

th
e 

si
te

 b
ou

nd
ar

y.

re
qu

ire
d 

fo
r a

 fa
cil

ity
 w

ill
 b

e 
ar

ou
nd

 

sc
al

e 
pl

an
t c

ap
ab

le
 o

f p
ro

ce
ss

in
g 

th
e 

If 
a 

hi
gh

er
 p

ro
po

rti
on

 o
f c

om
m

er
cia

l 

be
 n

ee
de

d.
 T

hi
s 

do
es

 n
ot

 in
clu

de
 a

ny
 

fa
cil

ity
. S

uc
h 

ad
di

tio
na

l p
ro

ce
ss

es
 c

ou
ld

 
do

ub
le

 th
e 

la
nd

 re
qu

ire
m

en
t.

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

3



Pr
ox

im
ity

 to
 s

ou
rc

e 
of

 w
as

te
: T

he
 

lo
ca

tio
n 

of
 a

n 
ad

va
nc

ed
 w

as
te

 tr
ea

tm
en

t 
fa

cil
ity

 w
ill

 id
ea

lly
 b

e 
si

tu
at

ed
 a

s 
clo

se
 

an
d 

en
co

ur
ag

e 
co

m
m

er
cia

l p
ar

tn
er

s 
to

 

or
 in

 c
lo

se
 p

ro
xim

ity
 to

 th
e 

Ci
ty

 w
ill

 b
e 

th
e 

pr
io

rit
y f

or
 in

ve
st

ig
at

io
n.

 Tr
av

el
 

di
st

an
ce

 is
 a

 p
rim

ar
y c

on
sid

er
at

io
n 

fo
r t

he
 c

os
t o

f c
om

m
er

cia
l w

as
te

 
m

an
ag

em
en

t. 
Tr

av
el

 d
is

ta
nc

e 
im

pa
ct

s 
th

e 
ec

on
om

ic
s 

be
ca

us
e 

it 
ca

n 
af

fe
ct

 

an
d 

im
po

rta
nt

ly 
th

e 
ab

ili
ty

 to
 im

pr
ov

e 

ag
gr

eg
at

ed
 v

olu
m

es
 o

f w
as

te
 in

 a
 s

et
 

pe
rio

d 
of

 ti
m

e.

5.
 Tr

an
sp

or
t I

m
pa

ct
s:

 L
im

iti
ng

 th
e 

tra
ns

po
rt

 d
is

ta
nc

e 
an

d 
su

bs
eq

ue
nt

 
co

st
s 

an
d 

ca
rb

on
 fo

ot
pr

in
t f

or
 w

as
te

 

th
e 

su
ita

bi
lit

y o
f w

he
re

 to
 lo

ca
te

 a
n 

of
 v

eh
icl

es
 fr

om
 e

xis
tin

g 
wa

st
e 

m
an

ag
em

en
t f

ac
ili

tie
s 

to
 th

e 
wa

st
e 

tre
at

m
en

t f
ac

ili
ty

 d
oe

s 
no

t a
dv

er
se

ly 

an
d 

th
e 

lo
ca

l c
om

m
un

ity
 is

 re
qu

ire
d.

ad
dr

es
s 

am
en

ity
 a

nd
 c

om
pa

tib
ili

ty
 is

su
es

 

cr
ite

ria
 a

s 
an

 E
na

bl
in

g 
Ac

tio
n 

fo
r t

he
 

(s
ee

 C
ha

pt
er

 5
 E

na
bl

in
g 

Ac
tio

ns
).

Th
er

e 
ar

e 
th

re
e 

pr
in

cip
al

 c
on

st
ra

in
ts

 

Pl
an

ni
ng

 Z
on

es
 p

er
m

itt
in

g 
a 

wa
st

e 
re

co
ve

ry
 fa

cil
ity

. H
ea

vy
 in

du
st

ria
l z

on
es

 
ar

e 
on

e 
of

 th
os

e 
pe

rm
itt

ed
 a

re
as

. 

Pr
ox

im
ity

 to
 g

as
 p

ip
el

in
es

 o
f 

su
ita

bl
e 

ca
pa

ci
ty

 fo
r r

et
ic

ul
at

in
g 

th
e 

an
tic

ip
at

ed
 s

up
pl

y o
f r

en
ew

ab
le

 
ga

s 
ba

ck
 in

to
 th

e 
Ci

ty
. T

he
 o

ut
pu

t o
f 

su
bs

tit
ut

e 
na

tu
ra

l g
as

 fr
om

 th
e 

fa
cil

ity
 

m
us

t b
e 

m
at

ch
ed

 to
 th

e 
ab

ili
ty

 o
f a

 g
as

 

ac
co

m
m

od
at

e 
th

at
 le

ve
l o

f g
as

.

Si
ze

 o
f t

he
 fa

ci
lit

y
al

l o
f t

he
 p

ro
ce

ss
es

 th
at

 n
ee

d 
to

 b
e 

in
te

gr
at

ed
 o

n 
on

e 
si

te
. T

hi
s 

in
clu

de
s 

bu
t t

he
 in

clu
sio

n 
of

 w
as

te
 s

or
tin

g 
an

d 

of
 S

NG
 m

et
ha

na
tio

n 
te

ch
no

log
ie

s 
wi

ll 
de

te
rm

in
e 

th
e 

fa
cil

ity
 fo

ot
pr

in
t. 

Th
e 

si
te

 

an
y s

ta
ge

d 
in

tro
du

ct
io

n 
of

 a
dd

iti
on

al
 

pr
oc

es
se

s.

Se
co

nd
ar

y c
on

st
ra

in
ts

 w
ill

 h
elp

 
de

te
rm

in
e 

th
e 

op
tim

al
 lo

ca
tio

n 
of

 
a 

fa
cil

ity
. 

LO
CA

TI
NG

 A
 F

AC
IL

IT
Y

Th
e 

pr
ec

ed
in

g 
di

sc
us

sio
ns

 o
f t

ec
hn

ol
og

y 

ap
pr

op
ria

te
 s

ca
lin

g 
of

 th
e 

fa
cil

ity
 a

re
 

ke
y v

ar
ia

bl
es

 th
at

 w
ill

 im
pa

ct
 o

n 
an

y 

pr
ef

er
re

d 
si

te
 o

r s
ite

s 
wi

ll 
be

 p
re

m
at

ur
e.

 

co
ns

id
er

at
io

ns
 th

at
 h

av
e 

be
en

 re
vi

ew
ed

 
by

 th
e 

Ci
ty

 to
 a

ss
is

t i
n 

gu
id

in
g 

a 
su

ita
bl

e 
lo

ca
tio

n 
fo

r a
 re

ne
wa

bl
e 

ga
s 

fro
m

 
wa

st
e 

fa
cil

ity
.

 fa
ct

or
s 

de
te

rm
in

in
g 

th
e 

se
le

ct
io

n 
of

 
a 

lo
ca

tio
n

 se
le

ct
io

n 
of

 a
 lo

ca
tio

n.

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.3.



PE
RF

OR
M

AN
CE

  
ME

AS
UR

ES

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

4



SU
M

M
AR

Y 
OF

 K
EY

 
TE

CH
NO

LO
GI

ES
Th

es
e 

ta
bl

es
 p

re
se

nt
 th

e 
ke

y r
es

ul
ts

 fo
r 

ea
ch

 te
ch

no
log

y o
r f

ee
ds

to
ck

 th
at

 h
av

e 
be

en
 a

na
lys

ed
 in

 th
is

 M
as

te
r P

la
n.

Th
is

 g
ra

ph
 in

di
ca

te
s 

th
e 

po
te

nt
ia

l d
eli

ve
ry

 o
f s

yn
ga

s 
fro

m
 w

as
te

 fo
r u

se
 a

s 
a 

fu
el

 o
r 

pe
rfo

rm
an

ce
 o

f e
ac

h 
re

fe
re

nc
e 

te
ch

no
log

y m
ea

su
re

d.

 C
ity

 o
f S

yd
ne

y 
LG

A 
– 

M
SW

 C
ity

 o
f S

yd
ne

y 
LG

A 
– 

M
SW

 +
 C

&I

 S
SR

OC
 re

gi
on

 –
 M

SW

 S
SR

OC
 re

gi
on

 –
 M

SW
 +

 C
&I

PE
RF

OR
M

AN
CE

 M
EA

SU
RE

S

 

0 
5 

10
 

15
 

20
 

25
 

M
SW

 

M
SW

 +
 C

&
I 

M
SW

 

M
SW

 +
 C

&
I 

CoS LGA SSROC 

PJ
/y

 (
H

H
V

 b
as

is
) 

ne
t 

de
liv

er
ed

 S
N

G
, t

ot
al

 

Sl
ow

 p
yr

ol
ys

is
 

Py
ro

-c
om

bu
st

io
n 

Fi
xe

d-
be

d 
ga

si
fic

at
io

n 

Py
ro

-g
as

ifi
ca

tio
n 

Fl
ui

d-
be

d 
ga

si
fic

at
io

n 

Py
ro

-g
as

ifi
ca

tio
n 

+ 
m

el
tin

g 

Fl
ui

d-
be

d 
ga

si
fic

at
io

n 
+ 

m
el

tin
g 

Pl
as

m
a 

ga
si

fic
at

io
n 

 

Th
is

 m
ea

su
re

s 
a 

co
m

bi
na

tio
n 

of
 C

ity
 re

sid
en

tia
l r

ec
yc

lin
g 

pr
og

ra
m

s 
an

d 
th

e 
th

er
m

al
 

    

Th
is

 C
ha

pt
er

 d
es

cr
ib

es
 th

e 
re

le
va

nt
 

pe
rfo

rm
an

ce
 m

ea
su

re
s 

of
 a

dv
an

ce
d 

wa
st

e 
tre

at
m

en
t t

ec
hn

ol
og

ie
s 

as
se

ss
ed

 

1.
  D

IV
ER

SI
ON

 O
F 

W
AS

TE
 F

RO
M

 
LA

ND
FI

LL

2.
  G

EN
ER

AT
IO

N 
OF

 S
YN

GA
S 

AN
D 

SU
BS

TI
TU

TE
 N

AT
UR

AL
 G

AS

3.
 A

IR
 Q

UA
LI

TY

4.
  F

IN
AN

CI
AL

 A
ND

 E
CO

NO
M

IC
 

VI
AB

IL
IT

Y

Th
e 

m
ea

su
re

s 
in

di
ca

te
 p

er
fo

rm
an

ce
 

ac
ro

ss
 th

e 
sc

en
ar

io
s 

in
to

 w
hi

ch
 

 L
ow

 Te
m

pe
ra

tu
re

 C
on

ve
rs

io
n 

(L
TC

)
 H

ig
h 

Te
m

pe
ra

tu
re

 C
on

ve
rs

io
n 

(H
TC

)
 H

ig
h 

Te
m

pe
ra

tu
re

 C
on

ve
rs

io
n 

pl
us

 a
sh

 
M

el
tin

g 
(H

TC
M

)

on
ly 

de
ve

lo
pe

d 
fo

r t
he

 C
ity

 p
re

fe
rre

d 
HT

CM
 te

ch
no

lo
gi

es
.

Th
is

 C
ha

pt
er

 a
ls

o 
se

ts
 o

ut
 a

dd
iti

on
al

 
en

vir
on

m
en

ta
l p

er
fo

rm
an

ce
 m

ea
su

re
s 

an
d 

co
nt

rib
ut

io
n 

to
 th

e 
Ci

ty
’s 

Su
st

ai
na

bl
e 

th
e 

co
nt

rib
ut

io
n 

of
 th

e 
ad

va
nc

ed
 w

as
te

 
tre

at
m

en
t o

f t
he

 C
ity

’s 
wa

st
e 

to
 th

e 
pe

rfo
rm

an
ce

 o
ut

co
m

es
 o

f t
he

 R
en

ew
ab

le
 

En
er

gy
 M

as
te

r P
la

n.

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.4.



AC
HI

EV
IN

G 
EN

VI
RO

NM
EN

TA
L 

BE
NE

FI
TS

re
ne

wa
bl

e 
ga

s 
ca

pa
ci

tie
s 

an
d 

ou
tp

ut
s 

an
d 

re
du

ct
io

n 
in

 g
re

en
ho

us
e 

ga
s 

em
is

sio
ns

 a
re

 b
as

ed
 o

n 
th

e 
wa

st
e 

pr
ev

io
us

 c
ha

pt
er

.

Th
e 

Re
ne

wa
bl

e 
En

er
gy

 M
as

te
r P

la
n 

sh
ow

ed
 th

at
 th

e 
Ci

ty
 c

an
 m

ee
t i

ts
 c

ar
bo

n 
re

du
ct

io
n 

an
d 

re
ne

wa
bl

e 
el

ec
tri

ci
ty

 a
nd

 
re

ne
wa

bl
e 

ga
s 

ta
rg

et
s 

us
in

g 
te

ch
no

lo
gi

es
 

th
at

 a
re

 c
om

m
er

cia
lly

 a
va

ila
bl

e 
to

da
y o

r 

Th
is

 M
as

te
r P

la
n 

sh
ow

s 
th

e 
co

nt
rib

ut
io

n 
th

at
 th

e 
Ci

ty
’s 

wa
st

e 
ca

n 
m

ak
e 

to
wa

rd
s 

th
e 

re
ne

wa
bl

e 
ga

s 
ta

rg
et

 a
s 

we
ll 

as
 

fu
rth

er
 re

du
ct

io
ns

 in
 g

re
en

ho
us

e 
ga

s 
em

is
sio

ns
 th

ro
ug

h 
av

oid
ed

 m
et

ha
ne

 

ut
ili

sin
g 

ad
va

nc
ed

 w
as

te
 tr

ea
tm

en
t 

ho
us

eh
old

’s 
we

ek
ly 

ga
rb

ag
e 

bi
n 

if 
co

nv
er

te
d 

in
to

 s
ub

st
itu

te
 n

at
ur

al
 g

as
 

an
d 

us
ed

 to
 g

en
er

at
e 

el
ec

tri
ci

ty
 lo

ca
lly

 

ho
us

eh
old

’s 
av

er
ag

e 
we

ek
ly 

el
ec

tri
ci

ty
 

co
ns

um
pt

io
n.

 T
he

 a
sh

 w
as

te
 fr

om
 th

e 

th
e 

av
er

ag
e 

we
ek

ly 
ga

rb
ag

e 
bi

n 
co

nt
en

t 
by

 w
eig

ht
.

th
e 

de
liv

er
y v

ia
 g

as
 g

rid
 re

su
lts

 in
 a

 re
du

ct
io

n 
of

 e
ne

rg
y d

eli
ve

re
d 

to
 e

nd
 u

se
rs

.  
Ga

s 
pi

pe
lin

e 
lo

ss
es

 a
re

 v
er

y s
m

al
l p

ro
po

rti
on

s 
in

 c
om

pa
ris

on
 to

 e
le

ct
ric

ity
 d

is
tri

bu
tio

n 
an

d 
tra

ns
po

rt
 lo

ss
es

.

Th
e 

po
te

nt
ia

l d
eli

ve
re

d 
SN

G 
an

d 
its

 re
ne

wa
bl

e 
en

er
gy

 c
on

te
nt

 fo
r t

he
 h

ig
he

st
  

pe
rfo

rm
an

ce
 te

ch
no

lo
gy

 a
ss

es
se

d 
(p

la
sm

a)
 in

di
ca

te
s 

    

0.
38

 

1.
62

 

3.
09

 

10
.0

1 

0.
25

 
1.

04
 

2.
13

 

6.
53

 

0 5 10
 

15
 

M
SW

 
M

SW
 +

 C
&

I 
M

SW
 

M
SW

 +
 C

&
I 

C
oS

 L
G

A
 

SS
RO

C
 

petajoules per year (HHV) 

Sf
W

-S
N

G
 (

pl
as

m
a)

 -
 n

et
 d

el
iv

er
ed

 S
N

G
, t

ot
al

/r
en

ew
ab

le
 

to
ta

l 
re

ne
w

ab
le

 

DI
VE

RS
IO

N 
OF

 W
AS

TE
 F

RO
M

 
LA

ND
FI

LL
 T

AR
GE

T
Th

is
 M

as
te

r P
la

n 
sh

ow
s 

th
at

 th
e 

Ci
ty

 

or
 m

or
e 

fo
r a

dv
an

ce
d 

wa
st

e 
tre

at
m

en
t 

ba
se

d 
on

 w
or

ld
 w

as
te

 m
an

ag
em

en
t b

es
t 

se
pa

ra
tio

n 
of

 re
cy

cla
bl

es
 a

nd
 in

tro
du

cin
g 

ad
va

nc
ed

 w
as

te
 tr

ea
tm

en
t b

y t
he

rm
al

 

Th
er

m
al

 c
on

ve
rs

io
n 

te
ch

no
lo

gi
es

 in
clu

de
d 

un
de

r t
he

 H
ig

h 
Te

m
pe

ra
tu

re
 C

on
ve

rs
io

n 

gr
ea

te
st

 d
iv

er
sio

n 
ra

te
s 

of
 w

as
te

 

tre
at

m
en

t o
f m

ixe
d 

wa
st

e 
av

ai
la

bl
e.

In
te

rn
at

io
na

l r
ef

er
en

ce
 fa

cil
ity

 d
at

a 
su

gg
es

ts
 d

iv
er

sio
n 

ra
te

s 
fo

r t
he

 C
ity

 o
f 

hi
gh

er
 ra

te
s 

fo
r s

om
e 

te
ch

no
log

ie
s 

su
ch

 

It 
is

 im
po

rta
nt

 to
 n

ot
e 

th
at

 th
is

 is
 b

as
ed

 
on

 th
e 

di
ve

rs
io

n 
ra

te
 o

f m
at

er
ia

ls
 fe

d 
in

to
 th

e 
re

ac
to

r f
or

 c
on

ve
rs

io
n 

to
 g

as
. 

So
m

e 
m

at
er

ia
ls

 s
en

t f
or

 p
ro

ce
ss

in
g 

wi
ll 

in
clu

de
 a

n 
in

er
t o

r h
az

ar
do

us
 fr

ac
tio

n 
so

 
wi

ll 
be

 u
ns

ui
ta

bl
e 

fo
r e

ne
rg

y c
on

ve
rs

io
n 

an
d 

th
is

 m
at

er
ia

l w
ill

 th
er

ef
or

e 
st

ill
 

re
qu

ire
 s

ep
ar

at
e 

tre
at

m
en

t o
r d

isp
os

al
. 

fo
r e

xa
m

pl
e 

be
ca

us
e 

th
ey

 w
ou

ld
 

ex
ce

ss
iv

el
y c

on
tri

bu
te

 to
 g

as
 c

le
an

up
 

ha
nd

lin
g 

sy
st

em
s.

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

4



Re
du

ce
d 

GH
G 

em
is

sio
ns

 b
y d

iv
er

sio
n

(to
nn

es
 C

O
)

to
nn

es
To

nn
es

ad
di

to
na

l 
to

nn
es

 
di

ve
rte

d 
fro

m
 

em
is

sio
ns

(to
nn

es
 

CO
)

le
vy

$m
ill

io
n*

*
M

SW
 

 
 

 
62

,0
86

79
,9

59
 

 

18
,5

76
M

SW
 re

co
ve

re
d 

by
 

pr
op

os
ed

 A
W

T
Pr

op
os

ed
 A

W
T 

 o
ut

pu
t t

o 
 3

,2
80

TO
TA

L 
M

SW
  D

IV
ER

TE
D 

37
,7

88
 7

3,
93

0
36

,14
2 

45
,3

45
 

88
,7

16
43

,3
71

$3
.9

C&
I w

as
te

 to
ta

l c
oll

ec
te

d
26

4,
13

9
30

7,1
54

 
 

C&
I r

ec
yc

le
d 

or
 o

th
er

wi
se

 
re

co
ve

re
d

Po
te

nt
ia

l C
&I

 re
co

ve
re

d 
by

 

TO
TA

L 
C&

I D
IV

ER
SI

ON
 

13
0,

69
6

 2
88

,3
88

 1
57

,6
92

 1
43

,7
66

31
7,

22
7

17
3,

46
1

$1
8.

7

*E
xc

lu
de

s 
cle

an
up

 w
as

te

 
fo

r u
se

 a
s 

a 
fe

ed
st

oc
k 

in
 a

 th
er

m
al

 

to
 a

cc
ou

nt
 fo

r t
he

 d
isp

os
al

 o
f a

ny
 

fe
ed

st
oc

k’s
 p

re
pa

ra
tio

n.

Th
e 

hi
gh

 c
on

ve
rs

io
n 

an
d 

re
co

ve
ry

 

be
 a

ch
ie

ve
d 

in
 th

e 
ea

rli
es

t p
ha

se
s 

of
 

an
d 

th
e 

ad
ap

ta
tio

n 
of

 a
ny

 s
el

ec
te

d 
tre

at
m

en
t o

pt
io

n 
to

 lo
ca

l w
as

te
 

co
nd

iti
on

s 
wo

ul
d 

pr
ec

ed
e 

op
tim

um
 

re
co

ve
ry

 ra
te

s.
 F

ac
to

rs
 s

uc
h 

as
 

be
ha

vi
ou

r a
nd

 re
cy

cli
ng

 m
ar

ke
ts

 

Th
e 

es
tim

at
ed

 d
iv

er
sio

n 
of

 w
as

te
 to

 

te
m

pe
ra

tu
re

 c
on

ve
rs

io
n 

wi
th

 a
sh

 m
el

tin
g 

tre
at

 th
e 

Ci
ty

 o
f S

yd
ne

y L
GA

 re
sid

ua
l 

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.4.



Th
e 

Ci
ty

’s 
ad

va
nc

ed
 w

as
te

 tr
ea

tm
en

t 
pr

op
os

al
 w

ill
 in

st
ea

d 
re

ly 
on

 c
om

m
er

cia
lly

 

up
 a

nd
 th

en
 c

on
ve

rt
 th

e 
sy

ng
as

 to
 a

 
su

bs
tit

ut
e 

na
tu

ra
l g

as
 o

f a
 q

ua
lit

y h
ig

h 

in
 a

 n
at

ur
al

 g
as

 p
ip

eli
ne

 (S
ee

 C
ha

pt
er

 

no
t t

he
 h

ig
h 

vo
lu

m
e 

of
 e

xh
au

st
 re

su
lti

ng
 

fro
m

 g
as

 c
om

bu
st

io
n.

 E
m

is
sio

ns
 fr

om
 

su
bs

tit
ut

e 
na

tu
ra

l g
as

 w
ill

 b
e 

th
e 

eq
ui

va
le

nt
 o

f c
om

bu
st

in
g 

na
tu

ra
l g

as
.

Th
is

 a
pp

ro
ac

h 
no

t o
nl

y r
et

ur
ns

 a
 le

ve
l o

f 
en

er
gy

 to
 th

e 
Ci

ty
 u

p 
to

 fo
ur

 ti
m

es
 h

ig
he

r 

ar
isi

ng
 fr

om
 e

ne
rg

y g
en

er
at

io
n 

wh
en

 
co

m
pa

re
d 

to
 o

th
er

 fo
rm

s 
of

 b
as

e 
po

we
r 

ge
ne

ra
tio

n.
 H

ar
ne

ss
in

g 
th

e 
en

er
gy

 
re

so
ur

ce
 o

f t
he

 C
ity

’s 
wa

st
e 

as
 s

ub
st

itu
te

 
na

tu
ra

l g
as

 e
ve

n 
re

du
ce

s 
th

e 
po

llu
ta

nt
 

le
ve

ls
 c

om
pa

re
d 

to
 e

xis
tin

g 
te

ch
no

log
ie

s 

fro
m

 s
yn

ga
s.

AI
R 

QU
AL

IT
Y 

EM
IS

SI
ON

S 
M

AN
AG

EM
EN

T
Th

er
m

al
 tr

ea
tm

en
t o

f w
as

te
 m

at
er

ia
ls

 
ca

n 
po

te
nt

ia
lly

 c
re

at
e 

a 
wi

de
 

ar
ra

y o
f a

ir 
po

llu
ta

nt
s 

du
rin

g 
th

e 
co

nv
er

sio
n 

re
ac

tio
ns

.

An
y m

ixe
d 

wa
st

e 
wa

st
e 

st
re

am
 

m
ay

 in
clu

de
 a

n 
ex

te
ns

iv
e 

ra
ng

e 
of

 
m

an
uf

ac
tu

re
d 

pr
od

uc
ts

 w
ith

 lo
w 

bu
t 

va
ria

bl
e 

de
gr

ee
s 

of
 th

e 
pr

ec
ur

so
rs

 to
 

th
es

e 
po

llu
ta

nt
s.

 R
em

ov
in

g 
kn

ow
n 

ch
em

ic
al

 p
re

cu
rs

or
s 

to
 p

oll
ut

an
ts

 b
ef

or
e 

th
e 

re
ac

to
r i

s 
th

e 
op

tim
um

 c
ou

rs
e.

Re
vi

ew
s 

of
 th

e 
ex

is
tin

g 
te

ch
no

log
ie

s 
pe

rfo
rm

an
ce

 p
ub

lis
he

d 
da

ta
 s

ho
ws

 th
at

 
th

ro
ug

ho
ut

 th
e 

fu
ll 

pr
oc

es
s 

of
 g

en
er

at
io

n 
of

 s
yn

ga
s 

an
d 

co
m

bu
st

io
n 

of
 s

yn
ga

s 

co
m

pl
ia

nc
e 

wi
th

 e
m

is
sio

ns
 s

ta
nd

ar
ds

 
in

te
rn

at
io

na
lly

. 

Th
es

e 
fa

cil
ity

 e
m

is
sio

ns
 a

re
 re

le
as

ed
 

fo
r e

le
ct

ric
ity

 g
en

er
at

io
n.

RE
DU

CI
NG

 P
OW

ER
 S

TA
TI

ON
S 

W
AT

ER
 D

EM
AN

D

st
at

io
n 

co
ns

um
es

 w
at

er
 a

t t
he

 ra
te

 

ai
r c

on
di

tio
ni

ng
 c

oo
lin

g 
to

we
rs

 a
cr

os
s 

th
e 

fo
ur

 lo
w 

ca
rb

on
 zo

ne
s 

of
 th

e 
ci

ty
.

gr
id

 lo
ss

es
). 

Th
is

 w
ou

ld
 re

du
ce

 w
at

er
 

RE
DU

CI
NG

 A
SH

 W
AS

TE
 F

RO
M

 
CO

AL
 P

OW
ER

el
ec

tri
ci

ty
 s

up
pl

ie
s 

co
m

e 
fro

m
 c

oa
l 

ad
di

tio
n 

to
 g

re
en

ho
us

e 
ga

s 
em

is
sio

ns
 

st
at

io
ns

 a
ls

o 
ge

ne
ra

te
 la

rg
e 

am
ou

nt
s 

of
 

wa
st

e 
in

 th
e 

fo
rm

 o
f a

sh
.

wa
st

e 
at

tri
bu

ta
bl

e 
to

 th
e 

Ci
ty

’s 
el

ec
tri

ci
ty

 

re
sp

ec
tiv

el
y.

Th
is

 le
ve

l o
f c

oa
l a

sh
 w

as
te

 fa
r e

xc
ee

ds
 CI

TY
 O

F 
SY

DN
EY

 | 
Ad

va
nc

ed
 W

as
te

 Tr
ea

tm
en

t M
as

te
r P

la
n

AD
VA

NC
ED

  
W

AS
TE

 
TR

EA
TM

EN
T

RE
-T

HI
NK

IN
G 

W
AS

TE
 A

S 
A 

RE
SO

UR
CE

AD
VA

NC
ED

 W
AS

TE
 

TR
EA

TM
EN

T 
FO

R 
TH

E 
CI

TY
 O

F 
SY

DN
EY

PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

EN
AB

LI
NG

 T
HE

 
M

AS
TE

R 
PL

AN

CA
SE

 S
TU

DI
ES

1 2 3 4 5 6PE
RF

OR
M

AN
CE

 
M

EA
SU

RE
S

4



M
as

te
r P

la
ns

 w
ill

 re
du

ce
 g

re
en

ho
us

e 

 tri
ge

ne
ra

tio
n;

 el
ec

tri
ci

ty
 w

ith
in

 th
e 

Ci
ty

 o
f 

Sy
dn

ey
 L

GA
;

 el
ec

tri
ci

ty
 b

ey
on

d 
th

e 
Ci

ty
 o

f 
Sy

dn
ey

 L
GA

;

 ga
se

s 
fro

m
 w

as
te

;
 of

 w
as

te
; a

nd
 wa

st
e 

tre
at

m
en

t o
f r

es
id

ua
l w

as
te

.

M
as

te
r P

la
ns

 w
ill

 re
du

ce
 g

re
en

ho
us

e 
 p

er
 

ye
ar

 e
ns

ur
in

g 
th

at
 th

e 
Ci

ty
’s 

em
is

sio
ns

 
 p

er
 ye

ar
 

M
tC

O
 p

er
 ye

ar
 m

ax
im

um
 e

m
is

sio
ns

 

le
ve

ls
 ta

kin
g 

ac
co

un
t o

f t
he

 fo
re

ca
st

 ri
se

 

Th
is

 M
as

te
r P

la
n 

wi
ll 

co
nt

rib
ut

e 
to

 th
e 

Ci
ty

’s 
re

du
ct

io
n 

in
 g

re
en

ho
us

e 
ga

s 

 R
ed

uc
e 

gr
ee

nh
ou

se
 g

as
 e

m
is

sio
ns

 

M
tC

O

th
e 

Re
ne

wa
bl

e 
En

er
gy

 M
as

te
r P

la
n)

.
 R

ed
uc

e 
gr

ee
nh

ou
se

 g
as

 e
m

is
sio

ns
 

fro
m

 re
sid

ua
l w

as
te

 a
cr

os
s 

th
e 

 a
 ye

ar
 

(n
ot

 in
clu

de
d 

in
 th

e 
Re

ne
wa

bl
e 

En
er

gy
 

M
as

te
r P

la
n)

.
 R

ed
uc

e 
gr

ee
nh

ou
se

 g
as

 e
m

is
sio

ns
 

M
tC

O

wa
st

e 
in

to
 re

ne
wa

bl
e 

ga
s 

fo
r t

he
 

Re
ne

wa
bl

e 
En

er
gy

 M
as

te
r P

la
n)

.
 re

cy
cla

bl
e 

wa
st

e 
in

to
 re

ne
wa

bl
e 

ga
s 

fo
r t

he
 tr

ig
en

er
at

io
n 

ne
tw

or
k 

re
du

ce
 

gr
ee

nh
ou

se
 g

as
 e

m
is

sio
ns

 a
cr

os
s 

th
e  

Re
ne

wa
bl

e 
ga

se
s 

su
pp

lyi
ng

 th
e 

pr
op

os
ed

 
tri

ge
ne

ra
tio

n 
ne

tw
or

k 
is

 k
ey

 to
 a

ch
ie

vin
g 

th
e 

ca
rb

on
 re

du
ct

io
n 

ta
rg

et
 a

nd
 

re
ne

wa
bl

e 
en

er
gy

 s
up

pl
y.

wa
st

e 
ar

is
e 

fro
m

 th
e 

de
co

m
po

si
tio

n 
of

 

as
sig

ne
d 

a 
gr

ee
nh

ou
se

 g
as

 fa
ct

or
 p

er
 

to
nn

e 
de

pe
nd

in
g 

on
 th

e 
or

ig
in

at
in

g 
se

ct
or

 

de
te

rm
in

es
 th

e 
av

er
ag

e 
co

m
po

si
tio

n 
of

 
m

at
er

ia
ls

 in
 w

as
te

. A
s 

a 
re

su
lt 

of
 th

e 
m

et
ho

d 
us

ed
 to

 a
ss

ig
n 

a 
gr

ee
nh

ou
se

 g
as

 

af
te

r c
ur

re
nt

 fo
rm

s 
of

 w
as

te
 tr

ea
tm

en
t. 

 
Th

is
 m

ea
ns

 th
at

 th
e 

le
ve

l o
f w

as
te

 
di

sp
os

ed
 is

 a
s 

im
po

rta
nt

 to
 g

re
en

ho
us

e 

ch
an

gi
ng

 th
e 

co
m

po
si

tio
n 

of
 th

at
 w

as
te

.  
Th

is
 is

 n
ot

 a
n 

id
ea

l d
et

er
m

in
at

io
n 

fo
r 

en
co

ur
ag

in
g 

va
rio

us
 w

as
te

 tr
ea

tm
en

ts
 

ai
m

ed
 a

t i
m

pa
ct

in
g 

th
e 

gr
ee

nh
ou

se
 g

as
 

es
tim

at
es

 o
f g

re
en

ho
us

e 
ga

s 
em

is
sio

ns
 

fro
m

 m
ul

tip
le

 in
pu

ts
 o

f w
as

te
.

TR
AC

KI
NG

 T
OW

AR
D 

OU
R 

20
30

 T
AR

GE
TS

GR
EE

NH
OU

SE
 G

AS
 E

M
IS

SI
ON

S 
RE

DU
CT

IO
N 

TA
RG

ET
Th

e 
ta

rg
et

 in
 S

us
ta

in
ab

le
 

to
 re

du
ce

 g
re

en
ho

us
e 

ga
s 

em
is

sio
ns

 b
y . 

ga
s 

em
is

sio
ns

 a
re

 fo
re

ca
st

 to
 ri

se
 to

 

el
ec

tri
ci

ty
 a

nd
 g

as
 c

on
su

m
pt

io
n 

wi
th

in
 

th
e 

Ci
ty

 o
f S

yd
ne

y w
ill

 c
on

tin
ue

 to
 

gr
ow

 in
to

 th
e 

fu
tu

re
 d

riv
en

 b
y n

ew
 

fo
r t

hi
s 

ad
di

tio
na

l g
ro

wt
h.

Th
e 

co
m

bi
na

tio
n 

of
 th

e 
Tr

ig
en

er
at

io
n 

an
d 

Re
ne

wa
bl

e 
En

er
gy

 M
as

te
r P

la
ns

 
 

bu
sin

es
s 

as
 u

su
al

 e
m

is
sio

ns
. T

hi
s 

in
clu

de
d 

le
ve

ls
 o

f r
en

ew
ab

le
 g

as
 e

ne
rg

y 
po

te
nt

ia
l a

nd
 a

ss
oc

ia
te

d 
re

du
ct

io
n 

in
 

gr
ee

nh
ou

se
 g

as
 e

m
is

sio
ns

 fo
r t

he
 C

ity
’s 

in
du

st
ria

l w
as

te
.

Pl
an

 a
dd

iti
on

al
ly 

ac
co

un
ts

 fo
r t

he
 

re
la

tiv
e 

co
nt

rib
ut

io
n 

of
 e

ac
h 

te
ch

no
log

y 

gr
ee

nh
ou

se
 g

as
 re

du
ct

io
n 

ta
rg

et
.

CI
TY

 O
F 

SY
DN

EY
 | 

Ad
va

nc
ed

 W
as

te
 Tr

ea
tm

en
t M

as
te

r P
la

n

1. 2. 3. 4. 5. 6.4.



RENEWABLE ELECTRICITY 
(INSIDE LGA)

RENEWABLE ELECTRICITY 
(BEYOND LGA)

30% TARGET

2006 DEMAND

2030 BAU DEMAND

2030 DEMAND POST TRIGENERATION
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