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Appendix A    |    Callide Creek catchment area community survey A.7
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Appendix A    |    Callide Creek catchment area community survey A.9
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Appendix A    |    Callide Creek catchment area community survey A.11

Ca
lli
de

 C
re
ek
 C
at
ch
m
en

t A
re
a 
Su
rv
ey
 ‐ 
Re

po
rt
   
 9
 

su
m
m
ar
y 
 

 
 



2015 Callide Creek Flood Review   |   AppendicesA.12

 

Ca
lli
de

 C
re
ek
 C
at
ch
m
en

t A
re
a 
Su
rv
ey
 ‐ 
Re

po
rt
   
 1
0 

  M
CR

 w
as
 c
om

m
iss
io
ne
d 
by
 th

e 
O
ffi
ce
 o
f t
he

 In
sp
ec
to
r‐
G
en
er
al
 E
m
er
ge
nc
y 
M
an

ag
em

en
t (
IG
EM

) 
to
 u
nd

er
ta
ke
 a
 te

le
ph

on
e 
su
rv
ey
 o
f n

=4
06

 re
sid

en
ts
 li
vi
ng

 w
ith

in
 th

e 
Ca

lli
de

 C
re
ek
 c
at
ch
m
en
t 

ar
ea
.  
Th
e 
su
rv
ey
 w
as
 u
nd

er
ta
ke
n 
be
tw

ee
n 
th
e 
14

th
 a
nd

 2
6t

h  A
pr
il 
20

15
.  
A 
su
m
m
ar
y 
of
 re

su
lts
 is
 

pr
es
en
te
d 
be
lo
w
.  
 

Co
m
m
un

ity
 e
ng
ag
em

en
t 

Kn
ow

le
dg
e 
of
 D
isa

st
er
 M

an
ag
em

en
t A

rr
an
ge
m
en

ts
 

45
%
 o
f r
es
po

nd
en

ts
 in

 o
ur
 su

rv
ey
 re

po
rt
 h
av
in
g 
a 
go
od

 (3
6%

) o
r e

xt
en

siv
e 
(9
%
) k
no

w
le
dg
e 
of
 

th
e 
Di
sa
st
er
 M

an
ag
em

en
t A

rr
an
ge
m
en

ts
 in

 th
e 
Ba

na
na

 S
hi
re
.  
A 
sim

ila
r p

ro
po

rt
io
n 
(4
7%

) r
at
es
 

th
ei
r k

no
w
le
dg
e 
as
 li
m
ite

d 
w
hi
le
 8
%
 sa

y 
th
ey
 h
av
e 
no

 k
no

w
le
dg
e 
of
 su

ch
 a
rr
an
ge
m
en

ts
. 

  M
or
e 
th
an

 e
ig
ht
 in

 te
n 
re
sp
on

de
nt
s 
no

m
in
at
e 
th
e 
Ba

na
na

 S
hi
re
 C
ou

nc
il 
(8
5%

) a
s b

ei
ng

 th
e 

en
tit
y 
re
sp
on

sib
le
 fo

r d
isa

st
er
 m

an
ag
em

en
t g

en
er
al
ly
.  
Th
e 
St
at
e 
Em

er
ge
nc
y 
Se
rv
ic
e 
(4
6%

) i
s 

th
e 
ne

xt
 m

os
t o

ft
en

 m
en

tio
ne

d 
gr
ou

p 
fo
llo
w
ed

 b
y 
Q
ue

en
sla

nd
 F
ire

 a
nd

 E
m
er
ge
nc
y 
Se
rv
ic
es
 

(2
7%

) o
r t
he

 Q
ue

en
sla

nd
 P
ol
ic
e 
Se
rv
ic
e 
(2
6%

). 
  Si
x 
in
 te

n 
re
sp
on

de
nt
s (
61
%
) h

ad
 h
ea
rd
 o
f t
he

 L
oc
al
 D
isa

st
er
 M

an
ag
em

en
t G

ro
up

 (L
DM

G
) p

rio
r 

to
 b
ei
ng

 su
rv
ey
ed

.  
33

%
 o
f r
es
po

nd
en

ts
 b
el
ie
ve
 th

ey
 w
ou

ld
 k
no

w
 h
ow

 to
 c
on

ta
ct
 th

e 
LD

M
G
 if
 

th
ey
 n
ee
de

d 
to
.  

  Pe
rc
ep

tio
ns
 o
f t
he

 ro
le
 o
f t
he

 L
DM

G
 

Th
e 
LD

M
G
 is
 p
rim

ar
ily
 a
ss
oc
ia
te
d 
w
ith

 c
oo

rd
in
at
io
n 
ta
sk
s i
n 
th
e 
le
ad

‐u
p 
to
 a
nd

 d
ur
in
g 
an

 e
ve
nt
 

an
d 
se
co
nd

ar
ily
 w
ith

 p
la
nn

in
g 
re
sp
on

sib
ili
tie

s:
 


33

%
 (o

f a
ll 
re
sp
on

de
nt
s)
 sa

y 
th
e 
LD

M
G
 is
 re

sp
on

sib
le
 fo

r c
oo

rd
in
at
in
g 
an
d 
or
ga
ni
sin

g 
em

er
ge
nc
y 
se
rv
ic
es
 d
ur
in
g 
an

 e
m
er
ge
nc
y 


29

%
 c
on

sid
er
 th

e 
LD

M
G
’s
 ro

le
 to

 b
e 
re
la
te
d 
to
 c
oo

rd
in
at
in
g 
an
d 
or
ga
ni
sin

g 
re
co
ve
ry
 

or
 c
le
an

‐u
p 
ef
fo
rt
s a

ft
er
 a
n 
em

er
ge
nc
y 
 


26

%
 n
om

in
at
e 
th
e 
br
oa
dc
as
tin

g 
of
 w
ar
ni
ng
s i
n 
th
e 
le
ad

‐u
p 
to
 a
nd

 d
ur
in
g 

em
er
ge
nc
ie
s a

s L
DM

G
’s
 ro

le
 


17

%
 c
on

sid
er
 th

e 
LD

M
G
’s
 ro

le
 to

 b
e 
to
 p
la
n 
fo
r e

m
er
ge
nc
ie
s.
 

  Pu
bl
ic
 e
ve
nt
s r
el
at
ed

 to
 D
isa

st
er
 M

an
ag
em

en
t A

rr
an
ge
m
en

ts
  

Pr
io
r t
o 
ou

r s
ur
ve
y,
 fo

ur
 in

 te
n 
re
sp
on

de
nt
s (
40
%
) h

ad
 h
ea
rd
 a
bo

ut
 c
om

m
un

ity
 e
ve
nt
s,
 p
ub

lic
 

m
ee
tin

gs
 o
r p

re
se
nt
at
io
ns
 a
bo

ut
 D
isa

st
er
 M

an
ag
em

en
t A

rr
an
ge
m
en

ts
 in

 th
ei
r l
oc
al
 a
re
a.
  5
%
 o
f 

al
l r
es
po

nd
en

ts
 re

po
rt
 a
tt
en

di
ng

 a
 c
om

m
un

ity
 e
ve
nt
, p
ub

lic
 m

ee
tin

g 
or
 p
re
se
nt
at
io
n 
ab
ou

t 
Di
sa
st
er
 M

an
ag
em

en
t A

rr
an
ge
m
en

ts
 in

 th
e 
pa
st
 fe

w
 y
ea
rs
. 

Fl
oo

d 
ris
k 

En
qu

iri
es
 m

ad
e 
ab
ou

t f
lo
od

 ri
sk
 

Fo
ur
 in

 te
n 
(3
9%

) r
es
po

nd
en

ts
 re

po
rt
 th

ey
 h
av
e 
en

qu
ire

d 
ab
ou

t t
he

 ri
sk
s o

f f
lo
od

 to
 th

ei
r 

pr
op

er
ty
 in

 th
e 
pa
st
 fe

w
 y
ea
rs
.  
M
os
t e

nq
ui
rie

s a
pp

ea
r t
o 
ha
ve
 b
ee
n 
in
fo
rm

al
 in

 n
at
ur
e 
w
ith

 
32

%
 so

ur
ci
ng

 in
fo
rm

at
io
n 
fr
om

 in
di
vi
du

al
s 
su
ch
 a
s f
am

ily
, f
rie

nd
s o

r n
ei
gh
bo

ur
s.
  A

ft
er
 th

is,
 

re
sid

en
ts
 a
re
 m

os
t l
ik
el
y 
to
 h
av
e 
co
ns
ul
te
d 
Ba

na
na

 S
hi
re
 C
ou

nc
il 
(1
0%

), 
Su
nW

at
er
 (4

%
) o

r 
Q
ue

en
sla

nd
 F
ire

 a
nd

 E
m
er
ge
nc
y 
Se
rv
ic
es
 (4

%
). 

  57
%
 o
f t
ho

se
 w
ho

 c
on

su
lte

d 
Ba

na
na

 S
hi
re
 C
ou

nc
il 
ab
ou

t f
lo
od

 ri
sk
 sa

y 
th
ey
 a
re
 sa

tis
fie

d 
w
ith

 
th
e 
in
fo
rm

at
io
n 
pr
ov
id
ed

 b
y 
th
e 
co
un

ci
l (
16
%
 v
er
y 
sa
tis
fie

d,
 4
1%

 q
ui
te
 sa

tis
fie

d)
.  
10

%
 o
f t
ho

se
 

w
ho

 e
nq

ui
re
d 
w
ith

 S
un

W
at
er
 a
bo

ut
 fl
oo

d 
ris
k 
co
ns
id
er
 th

e 
in
fo
rm

at
io
n 
pr
ov
id
ed

 to
 b
e 

sa
tis
fa
ct
or
y 
(a
ll 
of
 w
ho

m
 w
er
e 
qu

ite
 sa

tis
fie

d–
 th

is 
re
su
lt 
sh
ou

ld
 b
e 
tr
ea
te
d 
w
ith

 c
au
tio

n 
gi
ve
n 

th
e 
sm

al
l s
am

pl
e 
siz

e)
. 

  Co
nf
id
en

ce
 in

 o
ne

’s
 u
nd

er
st
an
di
ng

 o
f f
lo
od

 ri
sk
s 

91
%
 o
f r
es
po

nd
en

ts
 sa

y 
th
ey
 a
re
 c
on

fid
en

t i
n 
th
ei
r u

nd
er
st
an
di
ng

 o
f t
he

 fl
oo

d 
ris
k 
to
 th

em
 o
r 

th
ei
r p

ro
pe

rt
y 
(6
1%

 v
er
y 
co
nf
id
en

t, 
30

%
 q
ui
te
 c
on

fid
en

t)
.  
Re

po
rt
ed

 c
on

fid
en

ce
 is
 lo
w
er
 th

an
 

av
er
ag
e 
(9
1%

) a
m
on

g:
 


th
os
e 
w
ho

 h
ad

 b
ee
n 
im

pa
ct
ed

 b
y 
a 
flo

od
 p
rio

r t
o 
th
e 
20

15
 fl
oo

d 
(8
4%

)  


th
os
e 
liv
in
g 
ou

ts
id
e 
th
e 
Bi
lo
el
a 
to
w
ns
hi
p 
(8
6%

) –
 p
ar
tic
ul
ar
ly
 th

os
e 
in
 V
al
en

tin
e 
Pl
ai
ns
 

(7
9%

) 


th
os
e 
w
ho

 re
po

rt
ed

 b
ei
ng

 e
m
ot
io
na
lly
 im

pa
ct
ed

 b
y 
th
e 
Fe
br
ua
ry
 e
ve
nt
 (6

9%
) 


th
os
e 
w
ho

 h
ad

 h
ou

se
/o
th
er
 p
ro
pe

rt
y/
ag
ric
ul
tu
ra
l p
ro
pe

rt
y 
da
m
ag
ed

 o
r d

es
tr
oy
ed

 
du

rin
g 
th
e 
Fe
br
ua
ry
 e
ve
nt
 (8

2%
) 


th
os
e 
w
ho

 e
va
cu
at
ed

 th
ei
r h

om
e 
du

rin
g 
th
e 
Fe
br
ua
ry
 e
ve
nt
 (5

7%
) 


fe
m
al
es
 (8

8%
). 

 
89

%
 o
f s
ur
ve
y 
re
sp
on

de
nt
s e

xp
re
ss
 c
on

fid
en

ce
 in

 re
ga
rd
s t
o 
be

in
g 
pr
ep

ar
ed

 fo
r a

nd
 k
no

w
in
g 

ho
w
 to

 re
sp
on

d 
to
 fl
oo

di
ng

 e
ve
nt
s i
n 
th
e 
fu
tu
re
 (4

9%
 v
er
y 
co
nf
id
en

t, 
40

%
 q
ui
te
 c
on

fid
en

t)
. 

 
39

%
 o
f r
es
po

nd
en

ts
 sa

y 
th
ey
 a
re
 a
w
ar
e 
of
 h
ow

 a
nd

 w
he

re
 to

 se
ek
 in
fo
rm

at
io
n 
fr
om

 ri
ve
r 

ga
ug
es
 w
ith

in
 th

e 
Ca
lli
de

 V
al
le
y.
   

 
 



Appendix A    |    Callide Creek catchment area community survey A.13

 

Ca
lli
de

 C
re
ek
 C
at
ch
m
en

t A
re
a 
Su
rv
ey
 ‐ 
Re

po
rt
   
 1
1 

Im
pa

ct
 o
f F
eb

ru
ar
y 
20

15
 e
ve
nt
 

Th
e 
m
aj
or
ity

 o
f s
ur
ve
y 
re
sp
on

de
nt
s 
(9
2%

) r
ep

or
t e

xp
er
ie
nc
in
g 
at
 le
as
t s
om

e 
pe

rs
on

al
 im

pa
ct
 a
s 

a 
re
su
lt 
of
 th

e 
flo

od
in
g 
ev
en

t i
n 
Fe
br
ua
ry
 2
01

5.
  T
he

 m
os
t w

id
es
pr
ea
d 
im

pa
ct
s m

en
tio

ne
d 

(w
ith

ou
t p

ro
m
pt
in
g)
 a
re
 p
ow

er
 o
ut
ag
es
 (6

8%
) a
nd

 te
le
co
m
m
un

ic
at
io
ns
 o
ut
ag
es
 (5

1%
). 
 

Co
m
m
on

 im
pa
ct
s m

en
tio

ne
d 
in
 re

la
tio

n 
to
 p
ro
pe

rt
y 
in
cl
ud

e:
 


da
m
ag
e 
to
 p
ro
pe

rt
y 
(o
th
er
 th

an
 h
om

e 
or
 a
gr
ic
ul
tu
ra
l p
ro
pe

rt
y)
 (2

5%
) 


fe
nc
in
g 
da
m
ag
e 
(2
1%

) 


lo
ss
 o
f f
en

ci
ng

 (1
9%

) 


pa
dd

oc
k 
qu

al
ity

 im
pa
ct
s (
14
%
) 


da
m
ag
e 
to
 h
om

e 
(1
3%

) 


de
st
ru
ct
io
n 
or
 lo
ss
 o
f o

th
er
 p
ro
pe

rt
y 
(1
1%

). 
  Im

pa
ct
s r
el
at
ed

 to
 h
om

e/
ot
he

r p
ro
pe

rt
y 
da
m
ag
e/
ag
ric
ul
tu
ra
l p
ro
pe

rt
y 
da
m
ag
e 
ar
e 
m
or
e 
lik
el
y 

th
an

 a
ve
ra
ge
 (4

7%
) t
o 
be

 fo
un

d 
am

on
g 
th
os
e:
 


liv
in
g 
ou

ts
id
e 
th
e 
Bi
lo
el
a 
to
w
ns
hi
p 
(7
0%

)  


w
ho

 e
va
cu
at
ed

 th
ei
r h

om
e 
(9
6%

)  


in
vo
lv
ed

 in
 p
rim

ar
y 
pr
od

uc
tio

n 
(8
8%

). 
 

8%
 o
f s
ur
ve
y 
re
sp
on

de
nt
s r
ep

or
t h

av
in
g 
ha
d 
to
 e
va
cu
at
e 
th
ei
r h

om
e 
as
 a
 re

su
lt 
of
 th

e 
re
ce
nt
 

flo
od

 e
ve
nt
. 

  Pe
rc
ep

tio
ns
 o
f t
he

 im
pa

ct
 o
f a

n 
ea
rly

 re
le
as
e 
of
 w
at
er
 fr
om

 th
e 
Ca

lli
de

 D
am

 

23
%
 o
f s
ur
ve
y 
re
sp
on

de
nt
s b

el
ie
ve
 a
n 
ea
rly

 re
le
as
e 
of
 w
at
er
 fr
om

 th
e 
Ca
lli
de

 D
am

 le
ad
in
g 
up

 to
 

th
e 
flo

od
in
g 
ev
en

t w
ou

ld
 h
av
e 
im

pr
ov
ed

 th
e 
sit
ua
tio

n 
fo
r t
he

m
 a
nd

 th
ei
r p

ro
pe

rt
y.
  1
%
 o
f 

re
sp
on

de
nt
s c

on
sid

er
 a
n 
ea
rly

  re
le
as
e 
w
ou

ld
 h
av
e 
w
or
se
ne

d 
th
ei
r s
itu

at
io
n.
  7
0%

 o
f 

re
sp
on

de
nt
s c

on
sid

er
 a
n 
ea
rly

 re
le
as
e 
w
ou

ld
 h
av
e 
m
ad
e 
no

 d
iff
er
en

ce
 in

 th
ei
r s
itu

at
io
n,
 w
hi
le
 

5%
 a
re
 u
ns
ur
e.
 

  Th
os
e 
liv
in
g 
ou

ts
id
e 
th
e 
Bi
lo
el
a 
to
w
ns
hi
p 
(3
2%

) a
re
 m

or
e 
lik
el
y 
th
an

 a
ve
ra
ge
 (2

3%
) t
o 
be

lie
ve
 a
n 

ea
rly

 re
le
as
e 
w
ou

ld
 h
av
e 
im

pr
ov
ed

 th
ei
r s
itu

at
io
n.
  T
hi
s i
s e

sp
ec
ia
lly
 th

e 
ca
se
 a
m
on

g 
th
os
e 
liv
in
g 

in
 th

e 
co
m
bi
ne

d 
ar
ea
s o

f J
am

bi
n/
Ar
go
on

/ G
oo

vi
ge
n/
O
ra
ng
e 
Cr
ee
k/
G
re
yc
lif
fe
 (3

9%
), 
M
t 

M
ur
ch
iso

n/
Da

ke
nb

a/
Ca
lli
de

 (5
2%

) o
r S

m
ok
y 
Cr
ee
k 
(5
6%

). 
 

O
th
er
 su

b‐
gr
ou

ps
 m

or
e 
lik
el
y 
th
an

 a
ve
ra
ge
 (2

3%
) t
o 
be

lie
ve
 a
n 
ea
rly

 re
le
as
e 
fr
om

 th
e 
Ca
lli
de

 
Da

m
 w
ou

ld
 h
av
e 
im

pr
ov
ed

 th
ei
r s
itu

at
io
n 
ar
e 
th
os
e:
 


w
ho

 fe
el
 th

ey
 h
av
e 
be

en
 e
m
ot
io
na
lly
 im

pa
ct
ed

 b
y 
th
e 
ev
en

t (
55
%
)  


w
ho

 e
va
cu
at
ed

 th
ei
r h

om
e 
(7
6%

) 


in
vo
lv
ed

 in
 p
rim

ar
y 
pr
od

uc
tio

n 
(3
2%

). 
  By

 fa
r t
he

 m
os
t c
om

m
on

ly
 p
er
ce
iv
ed

 d
iff
er
en

ce
 a
n 
ea
rly

 re
le
as
e 
of
 w
at
er
 c
ou

ld
 h
av
e 
m
ad
e 
is 

th
at
 th

e 
am

ou
nt
 o
f w

at
er
 a
rr
iv
in
g 
at
 o
nc
e 
w
ou

ld
 h
av
e 
be

en
 re

du
ce
d 
an
d 
th
e 
da
m
ag
e 
th
er
ef
or
e 

le
ss
en

ed
 (7

4%
). 

  Be
in
g 
on

 h
ig
h 
gr
ou

nd
 (3

5%
) o

r l
iv
in
g 
in
 a
 fl
oo

d 
fr
ee

 zo
ne

 (2
5%

) a
re
 th

e 
m
ai
n 
re
as
on

s f
or
 

be
lie
vi
ng

 a
n 
ea
rly

 re
le
as
e 
fr
om

 C
al
lid
e 
Da

m
 w
ou

ld
 n
ot
 h
av
e 
m
ad
e 
a 
di
ffe

re
nc
e 
to
 th

e 
im

pa
ct
s 

pe
rs
on

al
ly
 e
xp
er
ie
nc
ed

 d
ur
in
g 
th
e 
Fe
br
ua
ry
 e
ve
nt
.  
N
ot
 b
ei
ng

 im
pa
ct
ed

 b
y 
Ca
lli
de

 D
am

 w
at
er
s 

is 
m
en

tio
ne

d 
by

 1
6%

.  
11

%
 c
on

si
de

r t
ha
t t
he

re
 w
as
 so

 m
uc
h 
w
at
er
, a
n 
ea
rly

 re
le
as
e 
w
ou

ld
 n
ot
 

ha
ve
 m

ad
e 
a 
di
ffe

re
nc
e.
 

  Pr
ev
io
us
 fl
oo

d 
ex
pe

rie
nc
e 

39
%
 o
f s
ur
ve
y 
re
sp
on

de
nt
s r
ep

or
t h

av
in
g 
be

en
 im

pa
ct
ed

 b
y 
flo

od
 w
at
er
s a

t t
he

ir 
cu
rr
en

t 
ad
dr
es
s b

ef
or
e 
th
e 
Fe
br
ua
ry
 e
ve
nt
.  
O
f t
ho

se
 w
ith

 p
rio

r f
lo
od

 e
xp
er
ie
nc
e,
 th

e 
m
aj
or
ity

 (8
2%

) 
be

lie
ve
 th

er
e 
w
as
 a
 d
iff
er
en

ce
 b
et
w
ee
n 
th
e 
im

pa
ct
 e
xp
er
ie
nc
ed

 a
s a

 re
su
lt 
of
 F
eb

ru
ar
y 
20

15
 

ev
en

t a
nd

 e
ar
lie
r f
lo
od

s.
 

  Th
e 
m
ai
n 
di
ffe

re
nc
e 
pe

rc
ei
ve
d 
w
as
 th

at
 th

e 
vo
lu
m
e 
of
 w
at
er
, t
he

 sp
ee
d 
w
ith

 w
hi
ch
 it
 c
am

e 
an
d 

th
e 
am

ou
nt
 o
f f
lo
od

in
g 
w
as
 g
re
at
er
 in

 F
eb

ru
ar
y 
20

15
 th

an
 d
ur
in
g 
pr
ev
io
us
 fl
oo

di
ng

 e
ve
nt
s 

(5
0%

). 
 1
4%

 sa
y 
th
er
e 
w
as
 m

or
e 
da
m
ag
e 
to
 p
ro
pe

rt
y 
or
 in
fr
as
tr
uc
tu
re
 th

is 
tim

e 
co
m
pa
re
d 
to
 

pr
ev
io
us
 fl
oo

ds
, 1
3%

 n
ot
ic
ed

 m
or
e 
de

br
is/
da
m
ag
e 
to
 c
ro
ps
 o
r l
an
d 
th
is 
tim

e.
 

  Po
sit
iv
e 
di
ffe

re
nc
es
 n
ot
ed

 in
cl
ud

e 
a 
pe

rc
ep

tio
n 
th
at
 th

ey
 w
er
e 
m
or
e 
pr
ep

ar
ed

 in
 F
eb

ru
ar
y 
20

15
 

th
an

 in
 p
re
vi
ou

s f
lo
od

s (
10
%
), 
th
at
 th

er
e 
w
as
 le
ss
 w
at
er
 o
r f
lo
od

in
g 
th
is 
tim

e 
(6
%
) o

r t
ha
t t
he

re
 

w
as
 le
ss
 d
am

ag
e 
or
 d
eb

ris
 le
ft
 o
ve
r t
hi
s t
im

e 
(5
%
). 

 
 



2015 Callide Creek Flood Review   |   AppendicesA.14

 

Ca
lli
de

 C
re
ek
 C
at
ch
m
en

t A
re
a 
Su
rv
ey
 ‐ 
Re

po
rt
   
 1
2 

  In
fo
rm

at
io
n 
so
ur
ce
s 
us
ed

 in
 F
eb

ru
ar
y 
20

15
 

Tw
o 
ke
y 
so
ur
ce
s o

f i
nf
or
m
at
io
n 
w
er
e 
re
lie
d 
up

on
 in

 th
e 
le
ad

‐u
p 
to
 th

e 
Fe
br
ua
ry
 e
ve
nt
; t
he

 
Bu

re
au

 o
f M

et
eo

ro
lo
gy
 w
eb

sit
e 
(7
3%

) o
r f
am

ily
/f
rie

nd
s/
ne

ig
hb

ou
rs
 (6

7%
). 
 D
ur
in
g 
th
e 
ev
en

t 
re
lia
nc
e 
on

 fa
m
ily
, f
rie

nd
s o

r n
ei
gh
bo

ur
s w

as
 m

ai
nt
ai
ne

d 
(7
1%

) w
hi
le
 u
se
 o
f t
he

 B
ur
ea
u 
of
 

M
et
eo

ro
lo
gy
 w
eb

sit
e 
de

cr
ea
se
d 
to
 4
6%

. 
  46

%
 c
on

su
lte

d 
AB

C 
N
ew

s p
rio

r t
o 
th
e 
ev
en

t, 
w
ith

 a
 si
m
ila
r p

ro
po

rt
io
n 
(4
0%

) d
oi
ng

 so
 d
ur
in
g 
th
e 

ev
en

t. 
  O
th
er
 k
ey
 in
fo
rm

at
io
n 
so
ur
ce
s t
ha
t w

er
e 
m
or
e 
co
m
m
on

ly
 re

fe
rr
ed

 to
 in

 th
e 
le
ad

‐u
p 
to
, r
at
he

r 
th
an

 d
ur
in
g 
th
e 
ev
en

t a
re
:  


Ba

na
na

 S
hi
re
 C
ou

nc
il/
LD

M
G
 (4

3%
 le
ad

‐u
p,
 2
6%

 d
ur
in
g)
 


La
nd

lin
e 
or
 m

ob
ile
 p
ho

ne
 (3

8%
 le
ad

‐u
p,
 2
2%

 d
ur
in
g)
 


O
th
er
 ra

di
o 
st
at
io
n 
(1
8%

 le
ad

‐u
p,
 1
2%

 d
ur
in
g)
 


O
th
er
 w
eb

sit
e 
(1
8%

 le
ad

‐u
p,
 5
%
 d
ur
in
g)
. 

  Te
xt
 m

es
sa
ge
 w
ar
ni
ng
s 

23
%
 o
f a
ll 
su
rv
ey
 re

sp
on

de
nt
s r
ec
ei
ve
d 
(a
nd

 re
ta
in
ed

) t
he

 te
xt
 m

es
sa
ge
: F
lo
od

 W
ar
ni
ng

 fr
om

 
Ba

na
na

 L
DM

G
. W

at
er
 re

le
as
in
g 
Ca
lli
de

 D
am

.  
Th
re
at
 to

 L
ife

 a
nd

 P
ro
pe

rt
y.
 Ja

m
bi
n 
&
 G
oo

vi
ge
n 

le
av
e 
ar
ea

 n
ow

 o
r s
ee
k 
hi
gh
er
 g
ro
un

d.
  L
ist
en

 to
 ra

di
o.
 T
ho

se
 li
vi
ng

 in
 B
ilo
el
a 
to
w
ns
hi
p 
(2
3%

) 
ar
e 
eq

ua
lly
 a
s l
ik
el
y 
as
 th

os
e 
liv
in
g 
ou

ts
id
e 
th
is 
ar
ea

 (2
3%

) t
o 
ha
ve
 re

ce
iv
ed

 th
is 
m
es
sa
ge
. 

  O
th
er
 m

es
sa
ge
s r
ec
ei
vi
ng

 1
%
 o
r f
ew

er
 m

en
tio

ns
 a
re
 d
et
ai
le
d 
un

de
r s
ec
tio

n 
5.
0 
of
 th

is 
re
po

rt
.  

  Pe
rc
ei
ve
d 
ef
fe
ct
iv
en

es
s 
of
 c
om

m
un

ic
at
io
n 
ch
an

ne
ls
 fo

r r
ec
ei
vi
ng

 w
ar
ni
ng

s 

Re
sp
on

de
nt
s w

er
e 
as
ke
d 
to
 ra

te
 th

e 
ef
fe
ct
iv
en

es
s o

f a
 ra

ng
e 
of
 c
om

m
un

ic
at
io
n 
ch
an
ne

ls
 in

 
de

liv
er
in
g 
w
ar
ni
ng
s d

ur
in
g 
tim

es
 o
f d
isa

st
er
. 

  Ca
lls
 to

 m
ob

ile
 te

le
ph

on
e 
(8
1%

), 
te
xt
 m

es
sa
ge
s t
o 
m
ob

ile
 te

le
ph

on
e 
(7
9%

) o
r r
ad
io
 b
ro
ad
ca
st
s 

(7
7%

) a
re
 th

e 
m
et
ho

ds
 m

os
t l
ik
el
y 
to
 b
e 
co
ns
id
er
ed

 e
ffe

ct
iv
e.
  S
ev
en

 in
 te

n 
re
sp
on

de
nt
s 
ra
te
 a
 

ph
on

e 
ca
ll 
to
 a
 la
nd

lin
e 
(7
0%

) o
r t
el
ev
isi
on

 b
ro
ad
ca
st
s (
70
%
) a
s e

ffe
ct
iv
e.
  5
8%

 c
on

sid
er
 

Fa
ce
bo

ok
 to

 b
e 
ef
fe
ct
iv
e 
w
hi
le
 5
6%

 ra
te
 th

e 
w
eb

sit
es
 o
f r
el
ev
an
t a

ut
ho

rit
ie
s a

s a
n 
ef
fe
ct
iv
e 
w
ay
 

of
 d
el
iv
er
in
g 
w
ar
ni
ng
s d

ur
in
g 
di
sa
st
er
s.
  T
w
itt
er
 p
er
ce
iv
ed

 a
s e

ffe
ct
iv
e 
by

 1
4%

 o
f r
es
po

nd
en

ts
. 

Re
sp
on

de
nt
 su

gg
es
tio

ns
 fo

r i
m
pr
ov
em

en
t e

m
er
ge
nc
y 
w
ar
ni
ng
s g

en
er
al
ly
 

W
he

n 
as
ke
d 
fo
r s
ug
ge
st
io
ns
 a
bo

ut
 h
ow

 to
 im

pr
ov
e 
em

er
ge
nc
y 
w
ar
ni
ng
s g

en
er
al
ly
, t
he

 m
os
t 

co
m
m
on

 re
sp
on

se
 g
iv
en

 w
as
 to

 p
ro
vi
de

 w
ar
ni
ng
s t
o 
re
sid

en
ts
 e
ar
lie
r (
fr
om

 a
ny

 so
ur
ce
 o
r 

or
ga
ni
sa
tio

n)
 (2

5%
). 
 A
ft
er
 th

is,
 re

sid
en

ts
 c
al
le
d 
fo
r m

or
e 
ge
og
ra
ph

ic
al
ly
 sp

ec
ifi
c 
w
ar
ni
ng
s 

(1
4%

), 
m
or
e 
te
xt
 m

es
sa
ge
s (
13
%
) o

r m
or
e 
te
le
ph

on
e 
ca
lls
 to

 re
sid

en
ts
 (1

0%
). 
 

       



Appendix A    |    Callide Creek catchment area community survey A.15

 

Ca
lli
de

 C
re
ek
 C
at
ch
m
en

t A
re
a 
Su
rv
ey
 ‐ 
Re

po
rt
   
 1
3 

m
et

ho
d

 
 



2015 Callide Creek Flood Review   |   AppendicesA.16

 

Ca
lli
de

 C
re
ek
 C
at
ch
m
en

t A
re
a 
Su
rv
ey
 ‐ 
Re

po
rt
   
 1
4 

  M
et
ho

d 
 

Co
m
pu

te
r a

ss
ist
ed

 te
le
ph

on
e 
in
te
rv
ie
w
in
g 
(C
AT

I),
 w
he

re
 tr
ai
ne

d 
in
te
rv
ie
w
er
s r
ea
d 
th
e 
pr
e‐
sc
rip

te
d 
su
rv
ey
 fr
om

 a
 c
om

pu
te
r s
cr
ee
n 
an
d 
en

te
r 

th
e 
re
sp
on

se
s d

ire
ct
ly
 in
to
 th

e 
co
m
pu

te
r a

t t
he

 ti
m
e 
of
 in
te
rv
ie
w
in
g.
 

 
Fi
el
dw

or
k 
pa

rt
ne

r 
M
CR

’s
 fi
el
dw

or
k 
pa
rt
ne

r Q
&
A 
M
ar
ke
t R

es
ea
rc
h 
co
nd

uc
te
d 
th
e 
fie

ld
w
or
k 
an
d 
da
ta
 a
na
ly
sis

 ta
sk
s.
  Q

&
A 
M
ar
ke
t R

es
ea
rc
h 
ha
s I
SO

 2
02
52

 q
ua
lit
y 

ac
cr
ed

ita
tio

n.
 

 
Ta
rg
et
 re

sp
on

de
nt
 

Re
sid

en
ts
 in

 th
e 
de

fin
ed

 c
at
ch
m
en

t a
re
a 
(o
ne

 p
er
so
n 
(1
8+

 y
ea
rs
) p

er
 h
ou

se
ho

ld
). 

 
U
ni
ve
rs
e 

Th
e 
su
rv
ey
 u
ni
ve
rs
e 
w
as
 m

ad
e 
up

 o
f t
he

 fo
llo
w
in
g 
ar
ea
s:
 

 


Ar
go
on

 


Bi
lo
el
a 
(r
es
po

nd
en

ts
 se

lf‐
se
le
ct
ed

 a
s e

ith
er
 li
vi
ng

 w
ith

 th
e 

to
w
ns
hi
p 
or
 w
ith

in
 a
re
as
 su

rr
ou

nd
in
g 
th
e 
to
w
ns
hi
p)
  


Ca
lli
de

 


Da
ke
nb

a 


Du
lu
lu
 

 


G
oo

vi
ge
n 


G
re
yc
lif
fe
 


Ja
m
bi
n 


M
t/
M
ou

nt
 M

ur
ch
iso

n 


O
ra
ng
e 
Cr
ee
k 

 


Pr
os
pe

ct
 


Sm

ok
y/
Sm

ok
y 
Cr
ee
k 


Th
an
go
ol
  


Va

le
nt
in
e 
Pl
ai
ns
 


W
ow

an
 

 

Sa
m
pl
e 
so
ur
ce
 

n=
40

6 
in
te
rv
ie
w
s w

er
e 
co
m
pl
et
ed

: n
=1
82

 w
ith

in
 B
ilo
el
a 
to
w
ns
hi
p 
an
d 
n=

22
4 
ou

ts
id
e 
th
is 
ar
ea
. S
ee

 a
pp

en
di
x 
B 
fo
r a

 fu
ll 
sa
m
pl
e 
co
m
po

sit
io
n.
  

 
W
ei
gh
tin

g 
A 
tw

o 
ph

as
ed

 w
ei
gh
tin

g 
ap
pr
oa
ch
 w
as
 a
pp

lie
d 
to
 ta

ke
 in
to
 a
cc
ou

nt
 th

e 
ag
e 
an
d 
ge
nd

er
 p
ro
fil
e 
of
 re

sid
en

ts
 in

 th
e 
su
rv
ey
 re

gi
on

 a
nd

 th
e 
nu

m
be

r 
of
 h
ou

se
ho

ld
s i
n 
th
e 
su
rv
ey
 re

gi
on

. 
 

Q
ue

st
io
nn

ai
re
 

Se
e 
ap
pe

nd
ix
 A
 fo

r t
he

 q
ue

st
io
nn

ai
re
. 

 
Fi
el
dw

or
k 
st
at
is
tic

s 
Se
e 
ap
pe

nd
ix
 C
 fo

r f
ie
ld
w
or
k 
st
at
ist
ic
s a

nd
 d
at
es
. 

 
Pi
lo
t 

A 
su
rv
ey
 p
ilo
t (
a 
sm

al
l n
um

be
r o

f i
nt
er
vi
ew

s)
 a
nd

 su
bs
eq

ue
nt
 re

vi
ew

 w
as
 c
on

du
ct
ed

 to
 c
he

ck
 fo

r r
es
po

nd
en

t c
om

pr
eh

en
sio

n 
an
d 
qu

es
tio

nn
ai
re
 

flo
w
. 

 
D
at
a 
an

al
ys
is
  

M
CR

 d
es
ig
ne

d 
a 
de

ta
ile
d 
an
al
ys
is 
sp
ec
ifi
ca
tio

n 
fo
r Q

&
A 
M
ar
ke
t R

es
ea
rc
h 
to
 p
ro
du

ce
 d
at
a 
ta
bl
es
.  
Th
e 
st
at
ist
ic
al
 p
ro
ce
ss
in
g 
so
ft
w
ar
e 
Su
rv
ey
Cr
af
t 

w
as
 u
se
d 
to
 p
ro
du

ce
 th

es
e 
da
ta
 ta

bl
es
.  
 

  Re
su
lts
 w
er
e 
su
bj
ec
t t
o 
sig

ni
fic
an
ce
 te

st
in
g 
to
 in
di
ca
te
 if
 a
 re

su
lt 
is 
st
at
ist
ic
al
ly
 si
gn
ifi
ca
nt
 (i
.e
. i
f a

 re
su
lt 
is 
st
at
ist
ic
al
ly
 d
iff
er
en

t f
ro
m
 th

e 
av
er
ag
e 

or
 fr
om

 a
no

th
er
 su

b‐
gr
ou

p)
.  
 

 
   

 



Appendix A    |    Callide Creek catchment area community survey A.17

 

Ca
lli
de

 C
re
ek
 C
at
ch
m
en

t A
re
a 
Su
rv
ey
 ‐ 
Re

po
rt
   
 1
5 

 
 

                                    Pu
bl
ic
at
io
n 
of
 In
fo
rm

at
io
n 

 

                                    M
CR

 is
 a
 m

em
be

r o
f A

M
SR
O
 a
nd

 a
bi
de

s b
y 
th
e 
AM

SR
S 
Co

de
 o
f P

ro
fe
ss
io
na
l B
eh

av
io
ur
.  
Th
e 
Co

de
 o
f P

ro
fe
ss
io
na
l B
eh

av
io
ur
 c
an

 b
e 
do

w
nl
oa
de

d 
at
 

w
w
w
.a
m
sr
s.
co
m
.a
u.
  U

nd
er
 th

e 
Co

de
 o
f P

ro
fe
ss
io
na
l B
eh

av
io
ur
 –
 in
fo
rm

at
io
n 
ab
ou

t C
lie
nt
’s
 b
us
in
es
se
s,
 th

ei
r c
om

m
iss
io
ne

d 
m
ar
ke
t r
es
ea
rc
h 
da
ta
 a
nd

 
fin

di
ng
s r
em

ai
n 
co
nf
id
en

tia
l t
o 
th
e 
cl
ie
nt
s u

nl
es
s b

ot
h 
cl
ie
nt
s a

nd
 re

se
ar
ch
er
s a

gr
ee

 th
e 
de

ta
ils
 o
f a
ny

 p
ub

lic
at
io
ns
. 

 
  M
CR

 h
as
 IS
O
 2
02

52
 q
ua
lit
y 
as
su
ra
nc
e 
ac
cr
ed

ita
tio

n.
 

   
 

   
Di
sc
la
im

er
 

 
As
 is
 o
ur
 n
or
m
al
 p
ra
ct
ic
e,
 w
e 
em

ph
as
ise

 th
at
 a
ny
 m

ar
ke
t s
ize

 e
st
im

at
es
 o
r m

ar
ke
tin

g 
re
co
m
m
en
da

tio
ns
 in
 th

is 
re
po

rt
 c
an

 b
e 
in
flu

en
ce
d 
by
 a
 n
um

be
r o

f 
un

fo
re
se
en

 e
ve
nt
s o

r b
y 
m
an

ag
em

en
t d

ec
isi
on

s.
  T
he
re
fo
re
 n
o 
w
ar
ra
nt
y 
ca
n 
be

 g
iv
en

 th
at
 th

e 
in
fo
rm

at
io
n 
in
cl
ud

ed
 w
ill
 b
e 
pr
ed
ic
tiv

e 
of
 a
 d
es
ire

d 
ou

tc
om

e.
 

 



2015 Callide Creek Flood Review   |   AppendicesA.18

 

Ca
lli
de

 C
re
ek
 C
at
ch
m
en

t A
re
a 
Su
rv
ey
 ‐ 
Re

po
rt
   
 1
6 
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Appendix A    |    Callide Creek catchment area community survey A.27
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Appendix A    |    Callide Creek catchment area community survey A.35
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Appendix A    |    Callide Creek catchment area community survey A.69
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appendix a – questionnaire  
 
INTRODUCTION / SCREENERS  
 
Good morning/afternoon/evening. This is <name> calling from Q&A Market Research on behalf of the Office of the 
Inspector‐General Emergency Management.  The Inspector‐General has asked us to undertake a survey of residents living 
in the Callide Valley to gather community feedback in relation to disaster management.  The survey will take approximately 
20 minutes and your answers will remain anonymous.  Would you be able to help us out? 
 
If no, ask: Would there be another adult in your household who would be interested in providing feedback? 
 
If agreed to interview: 
Thank‐you.  Throughout the interview I'll be following a standard questionnaire to keep the interview as brief as possible 
and ensure that questions are consistent from interview to interview.  Because I'm following the questionnaire, it may 
sometimes seem like I'm being too formal or mechanical.  Please be assured your opinions are very important to us and I 
want to be sure I record them accurately. 
 
Firstly I need to ask a few demographic type questions to ensure we’re talking with a good cross section of the Callide 
Valley Community. 
 
AA  Just confirming, do you live in or very close to {computer insert locality}? 
 

1. Biloela, {interviewer classify as…} 
a. Within the actual township 
b. Or in areas surrounding the town of Biloela 

2. Argoon 
3. Callide 
4. Dakenba 
5. Dululu 
6. Goovigen 
7. Greycliffe 
8. Jambin 
9. Mt/Mount Murchison 
10. Orange Creek 
11. Prospect 
12. Smoky/Smoky Creek 
13. Thangool 
14. Valentine Plains 
15. Wowan 
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CC   Are you a primary producer?  …  
 

1. NO 
2. Yes:  
If yes ask Is that… READ OUT 
3. Livestock 
4. Cropping such as cotton, grain or hay 
5. Horticulture 
6. All of the above 

 
 
DD  Record gender 
 

1. Male 
2. Female 

 
 
DD  And are you aged 18 years or older? 
 

1. Yes 
2. No    TERMINATE  

 
 
 
EE  What is your postcode? 
 

Direct numeric entry: _______ 
 
 

READ OUT: 
This survey is about disaster management arrangements.  Disaster management arrangements refer to the arrangements 
for preventing or reducing the impact of, preparing for, responding to and recovering from a disaster.  
 
The first section of this survey asks about your general experience with disaster management arrangements in your area.  
Later in the survey there will be questions specifically about the most recent flooding event that occurred in February this 
year. 
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COMMUNITY ENGAGEMENT 
 
Q1  Firstly, how would you rate your knowledge of the Disaster Management Arrangements in the Banana 
  Shire?  Would it be…? (READ OUT) (SR) 
 

1. Extensive 
2. Good 
3. Limited  
4. Or do you have no knowledge at all 
5. Don’t know (do not read out) 

 
Q2  Who do you believe is responsible for Disaster Management generally in Banana Shire? (UNPROMPTED) (MR) 
 

1. Banana Shire Council 
2. The Local Disaster Management Group 
3. SunWater 
4. Queensland Police Service 
5. Queensland Fire and Emergency Services 
6. State Emergency Service / SES 
7. Individual residents such as family, friends or neighbours 
8. Service Clubs 
9. Other (please specify) _______________ 
10. Don’t know 

 
Q2a  Before today had you heard of the Local Disaster Management Group?  It may also be known as the Local 
  Emergency Management Group? 
 

1. Yes 
2. No 

 
Ask those aware of LDMG code 1 at Q2a 
Q2b  To the best of your knowledge, what is the Local Disaster or Emergency Management Group responsible for?  
  What do they do?  UNRPOMPTED MR 
 

1. DON’T KNOW 
2. Plan for emergencies 
3. Coordinate and organise emergency services such as police, fire and rescue and ambulance during  an 

emergency 
4. Broadcast warnings in the lead‐up to and during emergencies 
5. Help coordinate and organise recovery or clean‐up efforts after an emergency 
6. Other (specify) __________________ 
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Q2c  If you needed to contact your Local Disaster or Emergency Management Group, would you know how to do this? 
 

1. Yes 
2. No 

 
Ask all 
Q3  In the past few years, had you heard about any community events, public meetings or presentations 
  about Disaster Management arrangements in your local area? 
 

1. Yes 
2. No 

 
Ask those aware of community events code 1 at Q3 
Q4  Did you attend any of these community events, public meetings or presentations about Disaster Management 
  arrangements?   
 

1. NO 
2. YES – if yes ask:  

Which organisation or organisations were present at such events? (UNPROMPTED) (MR) 
3. Banana Shire Council 
4. The Local Disaster Management Group 
5. SunWater 
6. Queensland Police Service 
7. Queensland Fire and Emergency Services 
8. State Emergency Service or SES 
9. Individual residents such as family, friends or neighbours 
10. Service Clubs  
11. Other (please specify) _______________ 
 
 
 

There is no Q5, Q6, Q7, Q8 
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FLOOD RISKS 
 
Ask all 
Q9  Have you enquired about the risks of flood to your property from any of the following organisations in the past 
  few years? READ OUT MR 
 

1. Banana Shire Council 
2. The Local Disaster Management Group 
3. SunWater 
4. Queensland Police Service 
5. Queensland Fire and Emergency Services 
6. State Emergency Service SES 
7. Individual residents such as family, friends or neighbours 
8. Other (please specify) _______________ 
9. NONE  

 
If enquired to Banana Shire Council or SunWater – LOOP FOR THESE TWO ONLY 
Q10  How satisfied were you with the information provided by {Banana Shire Council} {SunWater} at that time? 
 

1. Very satisfied 
2. Quite satisfied 
3. Not very satisfied 
4. Not at all satisfied 
5. Don’t know (do not read) 

 
Ask all 
Q11  How confident are you about your understanding of the flood risk to you and your property? Are you… 
  READ OUT SR 
 

1. Very confident 
2. Quite confident 
3. Not very confident 
4. Not at all confident 
5. Don’t know (do not read out) 

 
Q12  How confident are you in regards to being prepared for and knowing how to respond to flooding events in the 
  future?  Are you… READ OUT SR 
 

1. Very confident 
2. Quite confident 
3. Not very confident 
4. Not at all confident 
5. Don’t know (do not read out) 
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Q13  Are you aware of how and where to seek information from river gauges within the Callide Valley? 
 

1. Yes 
2. No 
3. Not sure 

 
 
IMPACT OF EVENT 
 
Q14  Thinking specifically now about the flooding event in February this year, what impact or impacts, if any, did you 

personally experience?  UNPROMPTED MR 
 

1. NONE 
2. Physical injury 
3. Emotionally impacted 
4. Home was damaged 
5. Home was destroyed 
6. Other property was damaged 
7. Other property was destroyed or lost 
8. Crops were damaged 
9. Crops were destroyed 
10. Livestock were injured 
11. Livestock were destroyed or lost 
12. Fencing was damaged 
13. Fencing was lost 
14. Paddock quality was impacted 
15. Telecommunications outage (mobiles, landlines, internet) 
16. Power outage 
17. Any other impact (specify) __________________ 

 
 
Q15  Was there a need for you to evacuate your home as a result of the recent flood event? 
 

1. Yes 
2. No 

 
There is no Q15a 
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Ask all 
Q16  Do you believe an early release of water from the Callide Dam leading up to the flooding event would have made 
  a difference to you or your property? 
 

1. Yes 
2. No 
3. Not sure 

 
 
Ask yes code 1 at Q16 
Q16a  What difference would this have made? 
Ask no code 2 at Q15 
Q16b  Why would this have made no difference?  
UNPROMPTED MR 
 

 
 

 
 
Ask all 
Q17  Had you ever been impacted by flood waters at your current address before the February event? 
 

1. Yes 
2. No 

 
 
Ask those who have been previously impacted by flood waters code 1 at Q17 
Q17a  What, if anything, has been different in terms of the impact of this flood and previous floods? 
 

1. No difference 
2. Difference: ____________________________________________________________________ 
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INFORMATION & WARNINGS 
 
ASK ALL 
Q18a  In the lead‐up to the recent flood event which, if any, of the following sources of information did you use?   
Q18b  And during the recent flood event which, if any, of the following sources of information did you use?   
READ OUT MR 

 
a) Family friends or neighbours 

1. No 
2. Yes – was that via (MR) 

1. Face to face 
2. Telephone 
3. Personal Facebook pages of friends or friends of friends 
4. Twitter  

b) Banana Shire Council/Local Disaster Management Group 
1. No 
2. Yes – was that via (MR) 

1. You ringing them 
2. Them ringing you  
3. A text message from them 
4. Official council Facebook page  
5. Twitter 
6. Their website 

c) SunWater 
1. No 
2. Yes – was that via (MR) 

1. You ringing them 
2. Them ringing you  
3. A text message from them 
4. Official SunWater Facebook page 
5. Twitter 
6. Their website 

d) ABC News 
1. No 
2. Yes – was that (MR) 

1. Local radio 
2. Their website 
3. Official Facebook page 
4. Twitter 

e) Other radio station (specify) ____________ 
f) Bureau of Meteorology website 
g) Landline or mobile phone for receiving a warning  
h) Landline or mobile phone as part of a phone tree 
i) Newspaper (specify) _____________ 
j) Other social media (specify) _____________ 
k) Other website (specify) _____________ 
l) Other information source (specify) _____________   
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TEXT MESSAGE WARNINGS 
 
Ask all 
Q19  In the lead‐up to or during the recent flooding event, did you receive any WARNINGS via TEXT MESSAGE from 

either the Banana Shire Council or the Local Disaster Management Group or SunWater? READ OUT MR 
 

1. Banana Shire Council or the Local Disaster Management Group  
2. SunWater 
3. None of the above 

 
 
Ask those who received text warnings – code 1 or 2 at Q19 
Q19a  I’d now like to ask some specific questions about the text messages you received.  Did you save any or all of those 

messages/are they still on your phone? 
 

1. Yes 
2. No    SKIP to Q23 

 
 
READ TO THOSE BEING INTERVIEWED ON LANDLINE 
Q20  Do you have your mobile phone close by to refer to? 

If no: Are you able to access your mobile phone while we talk?  If not, I can hang up and call you back once you 
have access to your phone. 

READ TO THOSE BEING INTERVIEWED ON MOBILE 
Q20  I’d like you to refer to the warning text messages on your mobile phone while we talk – do you have another 

phone number (landline or mobile) that I could call back on so that you can look at your mobile while we talk? 
 
If yes, gather details and phone back, confirm phone number 
If no, say 
I can hang up and give you some time to write down the text messages and the date and time each came in and 
then call you back? If yes gather details and phone back as appropriate  
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FOR EACH TEXT MESSAGE – REPEAT Q21 a‐h 
Q21  Please note it’s very important that I accurately record each message and the date and time it came in.  Let’s go 

back to the very first warning you received – can you locate that warning? 
Interviewer note: if there are multiple messages on the one date, record each separately by time 

 
a) Who was it from? 

1. Banana Shire Council OR the Local Disaster or Emergency Management group 
2. SunWater 

 
b) What date and time did it come in?  

If necessary – this information should appear above or beside the text message 
1. Thursday 19th February, time __:__ am/pm 
2. Friday 20th February , time __:__ am/pm 
3. Saturday 21st February, time __:__ am/pm 
4. Sunday 22nd February , time __:__ am/pm 
5. Other (specify) _______________ 

 
c) Can you please read to me the message exactly: 

 
Banana Shire Council or LDMG 
1. Flood Warning from Banana LDMG. Water releasing Callide Dam.  Threat to Life and Property. Jambin & 

Goovigen leave area now or seek higher ground.  Listen to radio 
2. OTHER ‐ Record verbatim: __________________________________________________ 

 
SunWater 
3. SunWater Callide Dam Flood ALERT NOTIFICATION: D/S flooding expected – rapid rises REFER 

www.bom.gov.au and Local Emergency Mgt Groups for more info 
4. SunWater Callide Dam Flood ALERT NOTIFICATION: Flood Stage 4 current flow = 298000ML/day .  

REFER www.bom.gov.au and Local Emergency Mgt Groups for more info 
5. OTHER ‐ Record verbatim: __________________________________________________ 

 
 

d) Overall, was the warning message easy or hard to understand? 
1. Easy  
2. Hard 

 
If hard to understand, ask 
e) Why was the message hard to understand? 

 
Record verbatim: __________________________________________________ 

 
  Ask all message recipients 

f) Did the message refer you somewhere else for more information? 
1. Yes 
2. No 
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g) If yes at (f) ‐ Did you go to this source for more information? 

1. Yes 
2. No 

 
h) If yes at (f) ‐ Was the message about where to go for more information specific enough? 

1. Yes 
2. No 

 
OK, let’s go on to the next text message now Go back to Q21 (a) 
If no more messages skip to Q25 
If there were more messages but they were deleted– probe with:   
 
Q22  Were the deleted messages from… 

1. Banana Shire Council or the Local Disaster Management Group  
2. SunWater 
3. None of the above  SKIP TO Q25 

 
Ask code 1 at Q19 OR code 1 at Q23X 
Q23  Thinking about the warning message or messages from the Banana Shire Council or the Local Disaster 
  Management Group 

 
a)   Generally, were the warning messages easy or hard to understand? 

1. Easy  
2. Hard 

 
If hard ask 
b) Why were the messages hard to understand? 

 
Record verbatim: __________________________________________________ 

 
Ask code 2 at Q19 OR code 2 at Q23X 
Q24  Thinking about the warning message or messages from SunWater… 

 
a)   Generally, were the warning messages easy or hard to understand? 

1. Easy  
2. Hard 

 
If hard ask 
b) Why were the messages hard to understand? 

 
Record verbatim: __________________________________________________ 
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Ask all 
Q25  Please rate the effectiveness of each of the following methods of receiving warnings during times of 
  disaster.  The first method is a, the next method is a …  
 
  ROTATE 

a) Phone call to landline 
b) Phone call to mobile 
c) Text message to mobile 
d) The websites of relevant authorities 
e) Television broadcasts 
f) Radio broadcasts  
g) Facebook 
h) Twitter 

 
  Would you rate this as … READ OUT 

1. Very effective 
2. Quite effective 
3. Not very effective 
4. Not at all effective 
5. Don’t know (do not read out) 

 
 
Q26  Thinking about emergency warnings generally, from any source or organisation, how could they be 
  improved?  How else?  UNPROMPTED MR  
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DEMOGRAPHICS 

 
Ask all 
D1  Which of the following do you have (or will have once it is repaired)?  
 

1. Landline 
2. Mobile phone 
3. Internet connection 

 
 
Ask those who have relevant service 
D2a  Which company do you use for your landline telephone? 
D2b  Which company do you use for your mobile phone? 
D2c  Which company do you use for your internet? 
  If use more than one, ask for main brand 
 

1. Telstra 
2. Optus 
3. TPG 
4. iinet 
5. Virgin 
6. Vodafone  
7. Dodo 
8. Other (specify) 
9. Don’t know 

 
 
D2aa  In the lead‐up to and during the recent flood event did you have any problems getting a connection on your 
  landline telephone… READ OUT  
D2bb  In the lead‐up to and during the recent flood event did you have any problems getting a connection on your 
  mobile phone… READ OUT  
  Interviewer note – problems are regarding connection issues not flat batteries or lost phones 
 

1. NO 
2. Yes, Was that… specify MR 

a. In the lead‐up to the event 
b. During the event 
c. After the event 
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Ask all 
D3  To which of the following age categories do you belong? Are you under or over 40 years of age?  

READ OUT SR 
 

1. 18 to 24 years 
2. 25 to 29 years 
3. 30 to 34 years 
4. 35 to 39 years 
5. 40 to 44 years 
6. 45 to 49 years 
7. 50 to 54 years 
8. 55 to 59 years 
9. 60 to 64 years 
10. 65 years or over  

 
 
D3a  Which of the following categories, best describes your household type? READ OUT SR 
 

1. Lone person household 
2. Couple with no children 
3. Single or couple with dependent children (mostly aged under 13 years) 
4. Single or couple with dependent children (mostly aged over 13 years) 
5. Single or couple with adult children (aged over 18 years) 
6. Couple whose children have left the family home 
7. Group household (non related individuals) 
8. Other/specify ___________________________ 

 
 
D4  Do you have any people aged 75 years or older living in your household? 
 

1. Yes 
2. No 

 

D5  How long have you lived in the Callide Valley area? 

 
Direct numeric entry _____________(years) ___________ (months) 
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D6  Are you an active member of…? READ OUT MR 
 

1. Service club 
2. SES 
3. Rural fire brigade 
4. Church groups 
5. Sporting groups 

 
 
D7  Which of the following describes your work status? READ OUT SR 
 

1. You work full time 
2. You work part time 
3. You do home duties 
4. You are a student 
5. You are currently in between jobs 
6. You are on a pension/benefit 
7. Other /specify 

 
 
 
Display if codes 1 or 2 at D7 
D8  What is your occupation?   
 
  Record verbatim and then code as follows: 
 

1. “On‐site” or “hands‐on” job without formal qualifications or with a basic licence (e.g. general labourer, fruit 
picker, manufacturing or factory workers, truck/fork‐lift driver, machine operator). 

2. “On‐site” or “hands‐on” job, but with a formal qualification (TAFE, completed apprenticeship, certificate etc) 
(e.g. qualified trades people such as electricians/plumbers/carpenters/ sign‐writers, mechanics etc) as well 
as some small goods or services industries (e.g. butcher, baker, hairdresser, florist etc).  Also includes defence 
force members (non‐officer level). 

3. Office, or non‐manual job, not necessarily requiring qualifications (e.g. hospitality, retail, administration, 
sales representative, office clerk etc.) 

4. A professional job, requiring a completed formal degree (e.g. accountant, lawyer, engineer, scientist, 
architect, marketing/advertising, most managers,/senior managers etc), plus teachers and most health 
professionals (nurses, physiotherapists, dentists, naturopaths etc). 

5. Other / type in…………………………………………………… 
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D9  Apart from the recent flood event, have you ever been impact by another disaster? 
 

1. NO 
2. Yes,  

if yes ask: What type of disaster have you been impacted by before? MR 
3. Storm damage 
4. Flood 
5. Cyclone 
6. Earthquake 
7. Fire  
8. Drought 
9. Health epidemic 
10. Failure of essential services such as water or power 
11. Other (specify _________________) 

 
 
Thank you for your time today. 
Some people may find the topic of this research distressing. If you do feel upset or distressed in any way, you may like to 
contact Lifeline on: 13 11 14. 
 
Privacy statement 
The information you have provided today will be used only by the Office of the Inspector‐General Emergency Management 
for research purposes. Your answers will be combined with those of other participants to provide feedback to the Office on 
the needs and views of the community. Your name and responses to this survey will always remain anonymous. 
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appendix b – sample composition 
 

TOTAL RESPONDENTS  n = 406  % = 100 

GENDER 
Male  155  38% 
Female  251  62% 
AGE 
18 to 24 years  6  1% 
25 to 29 years   14  3% 
30 to 34 years  20  5% 
35 to 39 years  30  7% 
40 to 44 years  40  10% 
45 to 49 years  43  11% 
50 to 54 years  49  12% 
55 to 59 years  44  11% 
60 to 64 years  42  10% 
65 years or over  118  29% 
Under 40 years  70  17% 
40+ years  336  83% 
PRIMARY PRODUCER 
No  297  73% 
Livestock  102  25% 
Cropping such as cotton, grain or hay  45  11% 
Horticulture  5  1% 
LOCATION 
Biloela township  182  45% 
Biloela no‐township (i.e. live within Biloela boundary but outside Biloela township)  41  10% 
Jambin  6  1% 
Argoon  11  3% 
Goovigen  17  4% 
Orange Creek  5  1% 
Greycliffe  1  0% 
Mt/Mount Murchison  13  3% 
Dakenba  6  1% 
Callide  3  1% 
Valentine Plains  30  7% 
Prospect  6  1% 
Thangool   35  9% 
Dululu  16  4% 
Wowan  18  4% 
Smoky/Smoky Creek  16  4% 
HOUSEHOLD TYPE 
Lone person household  56  14% 
Couple with no children  26  6% 
Single or couple with dependent children (mostly aged under 13 years)  91  22% 
Single or couple with dependent children (mostly aged over 13 years)  49  12% 
Single or couple with adult children (aged over 18 years)  50  12% 
Couple whose children have left the family home  126  31% 
Group household (non‐related individuals)  5  1% 
Other  3  1% 
RESIDENCY IN CALLIDE VALLEY AREA 
< 5 years  33  8% 
5‐10 years  49  12% 
11‐91 years  63  16% 
20+ years  261  64% 
MEMBERSHIP OF GROUPS 
Service club  45  11% 
SES  3  1% 
Rural fire brigade  37  9% 
Church groups  72  18% 
Sporting groups  87  21% 
None of the above  212  52% 
WORK STATUS 
Full time   188  46% 
Part time   57  14% 
Home duties  46  11% 
Student  2  * 
Between jobs  2  * 
Pensioner   74  18% 
Other   37  9% 
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Sample composition (cont’d) 
 

TOTAL RESPONDENTS  n = 406  % = 100 

IMPACTED BY OTHER DISASTER 
NO  140  34% 
Flood   214  53% 
Cyclone   68  17% 
Failure of essential services such as water or power  59  15% 
Storm damage  54  13% 
Drought  52  13% 
Fire  17  4% 
Earthquake  6  1% 
Mini tornado   6  1% 
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appendix c – fieldwork statistics  
 

Field dates:  14/4/2015 ‐ 26/4/2015 

Sample disposition: 

Completes  406 

Virgin  641 

Refusals  234 

Language  5 

No Answer  104 

Appointment  275 

Disconnected  21 

Fax  9 

Quota not available  53 

Business number  4 

Dead  165 

Quota Full  0 

Interview length average:  23:18 minutes 

Response rate:  63% 
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appendix d – ‘other’ responses 
 
Q2 – Who do you believe is responsible for Disaster Management generally in the Banana Shire? 

Weather bureau  1 

The army if necessary  1 

Everyone is represented within Disaster Management Group/has representatives  1 

A lot of it seems to be directed from Brisbane or groups within Brisbane  1 

Coordinating team/they have a committee  1 

Locals, community officials, people who own businesses and have some sort of status in the town are kept in the know  1 

Mt Morgan mines, Telstra and Optus telecommunications  1 

Local schools  1 

ABC radio  1 

 
Q2b – To the best of your knowledge, what is the Local Disaster or Emergency Management Group responsible for? What do they do? 

Liaising with other communities who want to give to the disaster‐affected community  1 

Open evacuation centres  1 

Check on whether or not it is safe for people to build their houses in certain areas  1 

Coordinate with SunWater to find out what they are doing with the flood gates  1 

Review their performance in previous emergencies  1 

Help prevent damage  1 

Apply for grants after disasters  1 

 
Q4a – Did you attend any of these community events, public events or presentations about Disaster Management arrangements?  If yes, which 
organisations were present at such events? 

Community health organisations  1 

Local business people  1 

Authority figures within the community/EBAI/group within Biloela  1 

School  1 

Cannot remember  1 

Local Area Coordinator  1 

 
Q9 – Have you enquired about the risks of flood to your property from any of the following organisations in the past few years? 

Have looked at topographical maps  1 

Local map  1 

Community recovery group  1 

 
D2a – Which company do you use for your landline telephone? 

Club Telco  1 

Total Telecom  1 

AAPT  1 

Telecom  1 

Liacom/backpackers mobile service  1 

Foxtel  1 

Teleos  1 

Spriall  1 

Telus  1 

 
D2b – Which company do you use for your mobile phone? 

Liacom/backpackers mobile service  1 
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‘Other’ responses (cont’d) 
 
D2c – Which company do you use for your internet? 

Club Telco  2 

Netspace  1 

CQNET  1 

Satelite through clearworks  1 

AAPT  1 

Harvoursat  1 

Skymesh  1 

ANT  1 

Reachnet  1 

Ipstar  2 

AA Net  1 

Foxtel  1 

Bordernet  1 

 
D3a – Which of the following categories best describes your household type? 

My brother and myself  1 

Refused/85 year old female  1 

3 adult siblings/all single  1 

 
D9 – Apart from the recent flood event, have you ever been impacted by another disaster? 

Mouse plague in the township  1 

Blizzards  1 

Possibly a car accident  1 

 
Q16a – What difference would this [early water release] have made? 

I don’t believe they should have released the water early as if the cyclone had turned around they would have been left with an empty 
dam  1 

Only half the people received texts  1 

 
Q16b – Why would this [early water release] have made no difference? 

Should have released the dam water earlier  1 

They should not have released the dam  1 
If they had done a little bit more homework they could have evacuated people during the day instead of night time/the risk that people 
were exposed to could have been reduced  1 

I believe the Callide Dam saved everything downstream from a worse disaster  1 

Some trees were washed away  1 

Releasing Dam caused floodwaters to peak  1 

They should have released the Dam sooner  1 

 
Q26 – Thinking about emergency warnings generally, from any source or organisation, how could they be improved?  

A reply function to say you have received or noticed the message  1 

Stop building houses in flood prone areas  1 

Maybe letters  1 

Be prepared.  Get extra food and buy basics  1 

We need to do our part as well  1 
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appendix e – sampling error chart 
All sample surveys and polls, whether or not they use probability sampling, are subject to multiple sources of error which are most often 
not possible to quantify or estimate, including sampling error, coverage error, error associated with non‐response, error associated with 
question wording and response options and post survey weighting and adjustments.  Therefore MCR avoids the words “margin of error” as 
they are not able to be verified.  All that can be calculated are different possible sampling errors with different probabilities of pure, 
unweighted, random samples with 100% response rates.  These are only theoretical because no published surveys come close to this ideal.  
Respondents for this survey were randomly selected (using probability sampling) from the available telephone number database.  Because 
the sample is based on those who agreed to be invited to participate in the online panel, accurate estimates of theoretical sampling 
cannot be definitively calculated.  At the absolute minimum, sampling error based on various cell sizes for this survey could fall within the 
following ranges. 
 
 (at the 95% confidence level) 

Sample size  10%/90%  20%/80%  30%/70%  40%/60%  50%/50% 

5  27.0  36.0  41.0  44.0  45.0 

10  19.0  25.0  29.0  31.0  32.0 

15  15.0  21.0  24.0  25.0  26.0 

20  13.0  18.0  20.0  22.0  22.0 

25  12.0  16.0  18.0  19.5  20.0 

30  11.0  15.0  16.7  17.9  18.0 

35  10.0  13.5  15.5  16.6  16.9 

40  9.0  12.6  14.5  15.5  15.8 

50  8.0  11.3  13.0  13.9  14.1 

60  7.7  10.3  11.8  12.6  12.9 

70  7.2  9.6  11.0  11.7  12.0 

80  6.7  8.9  10.2  11.0  11.1 

90  6.3  8.4  9.7  10.3  10.5 

100  6.0  8.0  9.2  9.8  10.0 

150  4.8  6.5  7.5  8.0  8.2 

160  4.7  6.3  7.2  7.7  7.9 

170  4.6  6.1  7.0  7.5  7.7 

200  4.2  5.6  6.5  6.9  7.0 

220  4.0  5.4  6.2  6.6  6.7 

240  3.9  5.2  5.7  6.3  6.5 

250  3.8  5.1  5.8  6.2  6.3 

260  3.7  5.0  5.7  6.1  6.2 

280  3.6  4.8  5.5  5.9  6.0 

300  3.5  4.6  5.3  5.7  5.8 

320  3.4  4.5  5.1  5.5  5.6 

340  3.3  4.3  5.0  5.3  5.4 

350  3.2  4.3  4.9  5.2  5.3 

360  3.2  4.2  4.8  5.2  5.3 

380  3.1  4.1  4.7  5.0  5.1 

400  3.0  4.0  4.6  4.9  5.0 

420  2.9  3.9  4.5  4.8  4.9 

440  2.9  3.8  4.4  4.7  4.8 

450  2.8  3.8  4.3  4.6  4.7 

460  2.8  3.7  4.3  4.6  4.7 

480  2.7  3.7  4.2  4.5  4.6 

500  2.7  3.6  4.1  4.4  4.5 

550  2.6  3.4  3.9  4.1  4.3 

600  2.4  3.3  3.7  4.0  4.1 

650  2.4  3.1  3.6  3.8  3.9 

700  2.3  3.0  3.5  3.7  3.8 

750  2.2  2.9  3.3  3.6  3.7 

800  2.1  2.8  3.2  3.5  3.5 

850  2.1  2.7  3.1  3.4  3.4 

900  2.0  2.4  3.1  3.3  3.3 

950  1.9  2.6  3.0  3.2  3.2 

1000  1.9  2.5  2.9  3.1  3.2 
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Community questions and concerns
The Office of the Inspector-General Emergency Management (IGEM) has  
compiled a list of representative questions and concerns asked by the  
community about flooding in the Callide Valley.  Simple answers are  
provided here with a reference to where you can find more information  
in the main report.  Similar questions and concerns have been grouped.

Operation of dams: Callide, Kroombit and  
Awoonga

1.   Could the [Callide Dam] gates have been opened beforehand?1 

It is possible for the gates to have been opened beforehand, but it was not a 
decision SunWater could make. Generally, it is a decision for the relevant  
Minister/s. The decision-maker must consider the sustainable management of 
the wider Fitzroy Basin in accordance with legislation and the Fitzroy Basin 
Resource Operations Plan.  Any changes to this would require extensive  
consultation with stakeholders with an interest in the dam’s water, including 
the community that uses it, or that may be impacted by its release.  For further 
detail, see the report section ‘Can the Callide Dam be operated differently?’

Other community concerns addressed above: 

•  The weir behind Callide Creek was brimming. If we knew significant rain 
  was coming, why was water from the weir not let go early to take the 
  spike off flooding?2 

•  Why couldn’t they [SunWater] release water from the Callide Dam a few 
  days beforehand?3 

•  If the [Callide Dam] gates had opened at 8.00am on Friday, everything  
  would have been fine.4 

•  In this day and age engineers should be able to do the math on  
  maximum safe levels for the public 72 hours out. If the [Callide Dam] 
  release only caused a 50mm/100mm difference in flooding, did it really 
  make a difference?5

•  If the water was released from the Callide Dam sooner, it wouldn’t have 
  backed up other waterways.6

•  Were there no releases [from Callide Dam] because SunWater didn’t want 
  landholders outside the ‘benefit area’ to get the water?7

•  Why couldn’t they release water [from the Callide Dam] knowing the 
  cyclone was coming?8

2.	 	 	Would	it	hurt	to	change	Callide	Dam	to	a	flood	mitigation	dam?9

It is possible for the Callide Dam to have increased flood mitigation potential 
and there are a number of ways this can occur.  Many of the options for  
making the Callide Dam a flood mitigation dam are expensive and would  
require thorough enquiries into the potential benefits and risks.  For further 
detail, see the report section ‘Can the Callide Dam be operated differently?’.

Inspector-General Emergency Management
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3.	 	 	The	Callide	Dam	level	should	be	fixed	at	75%	during	December	 
    to March to assist Jambin residents.10

Fixed or variable airspace management is a flood mitigation strategy that  
involves reducing a dam to a pre-determined level for the duration of the  
rainy season, or in anticipation of a rain event.  This can have impacts on  
water security, and like any other change to the operation of the dam, the 
benefits and risks to all stakeholders must be considered thoroughly. For further 
detail, see the report section ‘Can the Callide Dam be operated differently?’. 

4.	 	 	Can	the	IGEM	find	out	how	many	times	SunWater	has	opened	 
	 	 	the	Callide	Dam	manually?11

SunWater advised us that the gates have been operated manually as follows: 

 •  for discharge events in January 2013 and February 2013 

 •  for discharge during the tail end of the February 2015 event (gate closing) 

 •  for functional testing without discharge of water (preventative  
    maintenance program), which occurs for each month where the water 
    level is below the spillway crest level. 

5.	 	 	When	did	the	Callide	Dam	gates	close	and	how	much	water 
	 	 	flowed	into	the	Callide	Creek?12

 The Callide Dam gates closed at about 2.00pm on Sunday 22 February 2015.  
The total inflow to the Callide Dam was about 98,500ML and the total outflow 
into the Callide Creek downstream was about 84,000ML. More information is 
available in the Hydrologist Report. 

6.	 	 	Concern	that	impact	to	Kroombit	Tourist	Park	must	be	[Kroombit] 
    dam related.13

 Kroombit Tourist Park is upstream from the Kroombit Dam and could not have 
been impacted by the dam.  Kroombit Dam does not have gates and the storage 
level was at 99% prior to the event. 

7.	 	 	Why	did	the	Callide	Dam	not	release	water	like	the	Gladstone 
	 	 	Area	Water	Board	did	from	Awoonga	Dam	on	the	Tuesday	 
	 	 	beforehand	as	a	safety	measure?14 

 Awoonga Dam is an ungated dam and so releases are uncontrolled. As to the 
reason the Callide Dam did not release water on the Tuesday beforehand, see 
question one.  

8.	 	 	Has	a	risk	assessment	been	done	if	the	Callide	Dam	gates	do	not 
    open?15

 Yes, there are a number of fail-safes if there are problems with the gates. For 
further detail, see the Planning section of the report for information about  
SunWater’s approach to Hazard Identification and Risk Management.

Inspector-General Emergency Management
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9.	 	 	Why	can’t	they	have	email	or	electronic	control	of	the	Callide 
	 	 	Dam	gates	like	farmers	have	with	remote	irrigation	control?16 

 Electronic and remote control of the gates is possible, along with electronic 
surveillance of the gates. The dam safety regulator cautions though, that remote 
operations and/or unmanned electronic controls have not always operated as 
desired (e.g. inadequacy of automatic gate opening systems contributed to the 
failure of Oaky Creek Dam in northern New South Wales).17

10.		 	Heard	Callide	Dam	gates	were	overflowing	and	that	is	why	they 
		 	 	couldn’t	open	them.18 

 The gates at the Callide Dam did not overflow.  Manual gate operation was not 
possible as the cyclone made it too dangerous for SunWater staff to go out on to 
the dam wall to control and monitor the gates. 

11.		 	The	opening	of	the	Callide	Dam	was	too	fast.19 

The dam gates work when water flows into a chamber with a float and the  
gates rise as the dam level rises.  That means the speed of the gate opening is 
directly related to the speed of the flood.  This cannot be controlled unless the 
gates are manually operated. The safety of the dam is protected by the speed of 
the gate opening to allow the flood through.  If the gates opened more slowly, 
the dam may have filled to a level that was not safe or may even have ‘over-
topped’, creating an even greater impact from flooding downstream. It is noted 
however, that the dam did provide flood attenuation benefits. The maximum 
flow into the dam from the flood was approximately 5,900m3 per second,  
while the maximum flow discharged from the dam was approximately 3,500m3 
per second.  For further discussion on the opening of the gates during the  
February 2015 event, please refer to section 6.2.4 of the hydrologist report.

12.		 	Can’t	the	Local	Disaster	Management	Group	(LDMG)	order	 
	 	 	SunWater	to	open	the	gates	and	start	releasing	water?20 

No. The LDMG cannot make decisions about the operation of the dam, including 
releasing water.  Refer to question one as to why water was not released from 
the Callide Dam before the flood event.

Warnings 

13.		 	Why	are	warnings	over	the	computer?	Is	there	a	better	and	more 
	 	 	effective	system	for	warnings?	Concerns	were	raised	at	the	 
		 	 	general	referral	for	warnings	to	the	Bureau	of	Meterology	(BoM) 
		 	 	website.21  

There is no single method for warning that will reach all of the community.  
In this event, multiple methods were used. Warnings were issued by the Banana 
Shire Council (the Council), SunWater and the BoM.  The BoM told us that:

‘… the Bureau will continue to seek feedback regarding community needs 
in distribution mechanisms for warnings. The Bureau is always working 
towards providing improved situational awareness to the community’.22 

 A detailed discussion of warnings and the issues encountered with consistency, 
coverage, timeliness and message content is included in the Warnings section of 
our report.

Inspector-General Emergency Management
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Evacuations

14.		 	In	2013	there	was	clear	communication	to	evacuate,	including 
	 	 	notification	to	people	living	in	low	lying	areas	of	Biloela.		This 
		 	 	time	there	was	nothing	and	reference	only	to	those	in	Jambin 
    and Goovigen.23 

 There were several issues with the Emergency Alert message sent by the LDMG. 
For further detail, see the Warnings section of the report. 

15.		 	Why	weren’t	evacuation	plans	activated	earlier	for	low	lying	 
	 	 	areas,	particularly,	during	daylight	hours?24 

The Council’s evacuation plans require planning and preparation for  
evacuation to occur, on average, seven hours before evacuation is required.  
The Council told us they did not foresee the need for evacuation during the day. 
The issues with Council’s ability to predict the impact of flood is discussed in the  
Operational Information and Intelligence section of the report, both for the 
Council and the BoM. 

 The facilities the Council has for sheltering are basic and may not be appropriate  
for shelter during a cyclone. Around 6.20pm, the Council issued a media release  
encouraging people to seek shelter with friends and family first. For more detail, 
please refer to the report’s Evacuation section.

 Other community concerns that the above answer should cover include: 

•  Why wasn’t the emergency evacuation centre set up at the civic centre 
  earlier on Friday, rather than being left until the last minute?25 

•  There was flash flooding. People should be evacuated in daylight.26  

River and rainfall gauges 

16.		 	Why	was	the	automatic	stream	gauge	on	Bell	Creek	near 
    Craigland not indicating changes in stream height on the BoM?27  

The Department of Natural Resources and Mines (DNRM) owns the Bell Creek 
near Craiglands gauge and the data is shared via the BoM website.  Since the 
Bell Creek at Craiglands gauge is outside mobile telephone network coverage,  
a satellite modem and antenna transmits the data.  The DNRM told us that there 
were problems with satellite data transmission from this gauge for about  
seven hours from 5.00pm to midnight Friday 20 February 2015.28  Dense cloud 
and high rainfall, such as during a cyclone, can affect satellite transmissions.  
The gauge was fully operational and data was retrieved from the field data  
logger after the cyclone. 

17.		 	How	many	rainfall	gauges	and	flood	level	gauges	are	in	the	 
	 	 	Callide,	Kroombit,	Rainbow	and	Kariboe	creeks?29 

On the following page is a table of gauges in the Callide, Kroombit, Rainbow 
and Kariboe creeks. This information is available on the BoM website.  

For a discussion on gauges, please see the Hydrologist Report and the section on 
Operational Information and Intelligence in the report. 

Inspector-General Emergency Management
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Ref	# Gauge location Gauge	type

130319A Bell Creek at Craiglands Rain

1303P006 Blue Hills Standalone Pluvio Rain

1361P002 Boolaroo Tops Standalone Pluvio Rain

539071 Callide Ck TM Rain

130327A Callide Creek at Goovigen Rain

539111 Callide Dam Inflow TM Rain

539107 Craiglands TM Rain

539068 Goovigen TM Rain

130336A Grevillea Creek at Folding Hill Rain

1303P003 Kroombit Tops Standalone Pluvio Rain

130348A Prospect Creek at Red Hills Rain

539100 Red Hill TM Rain

130334A South Kariboe Creek at Pump Station Rain

539106 South Kariboe Creek TM Rain

130315C Callide Creek at Stepanoff River Height

130319A Bell Creek at Craiglands River Height

130327A Callide Creek at Goovigen River Height

130334A South Kariboe Creek at Pump Station River Height

130336A Grevillea Creek at Folding Hills River Height

130347A Callide Creek at 96km River Height

130348A Prospect Creek at Red Hill River Height

130349 Don R at Kingsborough River Height

130355 Dee R at Kenbula River Height

130335 Dee R at Wura River Height

130362 Dawson R at Knebworth River Height

130306 Don R at Rannes River Height

130378 Dee R at Dululu River Height

130360 Kroombit Ch at Kroombit Dam HW River Height

Inspector-General Emergency Management
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Flood risk management

18.		 	The	review	needs	strong	input	from	those	affected	by	the 
    Kroombit.30  

Local governments are primarily responsible for flood risk management and 
there are a number of mitigation options for the future. For further detail,  
see the report section on Floodplain Management and Planning: Banana  
Shire Council.

Our review has sought community input through:
•  visiting the homes and businesses of affected residents from Kroombit, 
  Biloela, Jambin, Mount Murchison, Argoon, Smokey Creek, Dakenba, 
  Goovigen, Valentines Plains and Dululu
•  a community meeting with approximately 200-250 Callide Valley  
  residents 
•  a telephone survey of 406 residents from across the Callide Valley 
•  inviting submissions to the review.

Other community concerns addressed above:
•  What is going to be done about the Kroombit Dam?  There are many 
  homes that have been affected in the pathway of the Kroombit.31  

19.		 	Circumstances	around	the	dams	have	changed.	There	are	now 
	 	 	a	number	of	homes	built	around	and	in	the	water	pathway	of 
	 	 	dams.	Operational	procedures	need	to	change	to	reflect	this 
   changed circumstance.32  

Please see the answer to question one and the report sections on Floodplain 
Management, and Planning: Banana Shire Council.

20.		 	We	wouldn’t	have	built	if	we	knew	it	was	a	floodplain.33 

For detailed discussion on floodplain management, see the report section on 
Floodplain Management. For specific information about the Council, please see 
Planning: Banana Shire Council.

21.		 	What	is	a	1	in	10,000	year	flood?34 

A 1 in 10,000 year event refers to the magnitude of flood that has a certain 
chance of occurring each year.  This does not mean it will only occur once every 
10,000 years.  The estimates of flood probability are based on historic records 
for the area and so they can change over time as there is more data to make the 
calculations.  Discussion of the rainfall magnitude for this event is included in 
section 4.4 of the hydrologist report. 

22.		 	Can	the	power	be	channelled	underground	to	prevent	power 
   loss?35 

 The issue of power is outside the scope of this review

Inspector-General Emergency Management
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Appendix C

SunWater responses

A copy of the 2015 Callide Creek Flood Review Report (draft)  
was provided to SunWater with a request for their response.

Responsibility for the accuracy, fairness and balance of the following  
responses from SunWater, rests with the head of SunWater.
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Contact:  
Direct Line:  
Our ref: 15-000984/001 - #1723209 
Your ref: CON/47995 

21 May 2015 

Office of the Inspector-General Emergency Management 
GPO Box 1425, Mail Cluster 15.7 
Brisbane QLD 4001 

BY EMAIL:  

Dear Mr MacKenzie 

2015 Callide Creek Flood Review 
Response to Sections of the Draft Review Report as provided to SunWater  18 May 2015 
 
I refer to your letter of 18 May 2015,that included sections of the revised draft review report as 
provided to SunWater (Sections 1 to 9). Thank you for the opportunity to review this and provide 
responses. 

The attached table details SunWater’s response to the Draft Review Report (Parts 1 to 9) as received 
from the Inspector General Emergency Management on 18 May 2015.  The response is set out in 
tabular format to allow your consideration SunWater’s comments and suggestions in relation to 
specific paragraphs, sentences or phrases within the draft Report.  The table also includes references 
to detailed commentary in previous SunWater submissions that relate to each of these comments 
and suggestions. 

Please contact SunWater’s project manager for the Callide Review,  , on (07) 
via email if SunWater can be of any assistance or offer any further 
explanation in relation to these matters. 

 

Yours sincerely 
 

 
 
Tom Vanderbyl 
General Manager 
Bulk Water and Irrigation Systems 

Att(s) 

� SunWater’s Responses to Sections of the Draft Review Report as provided by the 
Inspector General Emergence Management on 18 May 2015 
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A Context 

1 The Callide Creek Flood Review is being carried out by the Inspector General Emergency 
Management.   

2 On 11 May 2015, the IGEM provided SunWater with part of the IGEM's draft review report 
(“draft report”) and requested a response to it. This submission is SunWater's response to the 
IGEM's draft report. 

3 SunWater offers its comments and suggestions in relation to the draft sections of the report 
noting that: 

(a) these comments and suggestions are offered in the context of Sunwater reviewing just 
the selected sections of the draft report, rather than the complete draft report. 

(b) similarly, as the draft sections of the report that have been provided do not include any 
recommendations, SunWater’s comments and suggestions obviously do not consider 
the feasibility or potential implications of any recommendations. 

(c) SunWater anticipates being given an opportunity to review the draft hydrology report 
being prepared for the IGEM in order that SunWater can be afforded a reasonable 
opportunity to respond, if necessary, with any further comments and suggestions. 

4 This submission is structured as follows: 

(a) Section A (this section) sets the context for SunWater’s comments and suggestions. 

(b) Section B addresses the IGEM's draft comments regarding changing Callide Dam 
from a water supply dam to a flood mitigation dam. 

(c) Section C addresses the draft findings in relation to SunWater's role in emergency 
management and the requirement to comply with the Emergency Action Plan. 

(d) Section D addresses draft criticisms of SunWater's notifications during the event. 

(e) Section E identifies a number of other matters including in relation to the role of 
Callide Dam in the context of the catchment wide flooding impacts arising from 
Tropical Cyclone Marcia. 

5 SunWater welcomes the opportunity to provide further information, or to address any other 
matters raised during the review or in the public submissions, as and if requested by the 
IGEM. 

B Reducing the Callide Dam level in advance of the 2015 Flood Event 

6 The draft report contains1 a discussion about the potential to change Callide Dam from a water 
supply dam to a flood mitigation dam. In the course of that discussion the draft report 
suggests: 

(a) that this is not a decision for SunWater alone;2 

(b) that variable airspace management is used by authorities within South Australia and 
New South Wales.3 

7 It appears that there is confusion in the community as to SunWater's role. SunWater suggests 
that the IGEM consider including the following clarifications within the final report: 

(a) Any decision to change the status of Callide Dam should only be made after a 
comprehensive study is undertaken examining: 

                                                           
1 See the section headed "Operation of the Callide Dam" – pages 30-35 of the draft report. 
2 Page 32 of the draft report. 
3 Page 35 of the draft report. 
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(i) the water supply issues associated with the change; and 

(ii) flood operations across a large number of actual and design floods. 

(b) The decision to change the status of Callide Dam is not one at all for SunWater 
(contrary to the draft finding referred to above). It is a decision for the relevant 
Minister. SunWater respectfully refers the IGEM to the Queensland Floods 
Commission of Inquiry discussion of a similar issue in respect of North Pine Dam (see 
the Final Report section 17.1.4 – page 569). 

(c) SunWater did not reduce the lake level in Callide Dam (similar to the variable airspace 
management reference in the draft report4) prior to the arrival of Tropical Cyclone 
Marcia as this was outside of the dam’s operating licence and it would have been an 
offence for SunWater to do so.   

(d) In any event, there was no reasonable justification for discharging large volumes of 
water in advance of the flood event.  As to this: 

(iii) The forecast rainfall (100-150 millimetres) was not substantial in terms of the 
dam's storage capability. Indeed, depending on the spatial and temporal 
distribution of the rainfall, the dam may not have even filled with that depth of 
rainfall (bearing in mind the dam was at 84% at the commencement of the 
event). 

(iv) The forecast could not be relied on to release water.  The Bureau's forecasts 
are, by their nature, inherently unreliable. 

(v) Depending on the nature of the flood, the lowering of the level would not 
necessarily provide any substantial flood mitigation benefits.   

(vi) The forecast track range of the cyclone was uncertain and could not be relied 
upon to not change.  A number of other dams in other central Queensland 
catchments potentially in the path of Marcia (namely Bjelke-Petersen Dam 
and Boondooma Dam) received minimal inflows as a result of the rainfall 
event. 

(e) For completeness, SunWater notes that it has a record of only one resident calling in 
advance of the flood event requesting that the lake level be lowered (contrary to the 
draft report reference to "several" unidentified residents5). 

C Emergency Action Plan issues 

C1 Role of SunWater in the emergency framework 

8 The draft report contains a number of observations of SunWater's engagement with the 
community in advance of flood events.6   For example, the draft suggests that: 

(a) SunWater's approach to public information and engagement on the topic of dams in 
floods is "minimal";7 

(b) In the lead up to the February 2015 event, SunWater did not engage the community or 
local media about what was happening at its dams, including the likelihood that the 
dams would spill8; 

                                                           
4 A recent seminar hosted by Engineers Australia on early release strategies noted that variable airspace management 
required reliable sources of inflow such as snow melt 
5 Page 25 of the draft report. 
6 Pages 41-43 of the draft report 
7 Page 41 of the draft report 
8 Page 42 of the draft report 
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(c) Early public engagement and an open dialogue about how the situation was 
developing would have enabled the community to assess and respond to their 
personal risk;9 

(d) SunWater engages defensively on the topic of dams in floods.10 

9 These observations fail to take into account the limited role that SunWater has in emergency 
management. 

10 SunWater's understanding is that central to effective disaster management is that local 
governments are primarily responsible for managing disaster events in the local government 
area. They are the conduit through which the community is informed about the disaster. There 
is a high risk of conflicting information if multiple agencies are communicating with affected 
residents. Refer to the Australian Emergency Management best practice guidelines for 
emergency warnings principles: 

http://www.em.gov.au/Emergency-Warnings/Pages/Emergencywarningsguidelinesandprinciples.aspx  

11 As a result, SunWater's role is limited to: 

(f) monitoring inflows to its dam and providing notifications of outflows to a limited 
number of stakeholders in accordance with the relevant Emergency Action Plan – see 
further below; 

(g) passing water inflows through the dam's spillway or outlet works in accordance with 
the operational procedures for the dam. 

12 It is not SunWater's role to provide general flood warnings. This is the role of: 

(a) the Bureau of Meteorology in respect of riverine or non-flash flooding; 

(b) Councils in respect of flash flooding (being flooding arising less than 6 hours after the 
rain). 

13 It is also not SunWater's role to translate flood predictions into the likely impact on local 
communities in terms of inundation of properties.  That is the role of Councils. 

14 Except in a specific case (discussed below), it is not SunWater's role to warn the local 
community. Generally, that also is a role for Councils.  

15 Following the Queensland Floods Commission of Inquiry, changes were made to the 
legislative regime11 to make dam operators such as SunWater responsible for providing a very 
limited number of warnings – namely, to those people who live immediately downstream of 
dams where there is insufficient time for the Local Disaster Management Group to process the 
information and issue the warning.  

16 The content of the warning is limited to the timing and volume of outflow from the dam.  As the 
Queensland Floods Commission of Inquiry made clear:12 

(a) it is not the dam operator's responsibility to predict river heights or inundation areas; 
and 

(b) downstream residents have a responsibility to apprise themselves of how outflows 
from a dam will affect their property. 

17 Consistently with this limited role, in advance of flood events, SunWater's approach is to 
(amongst other things): 

                                                           
9 Page 42 of the draft report 
10 Page 42 of the draft report 
11 The changes were incorporated into Chapter 4, Part 1, Division 2A of the Water Supply (Safety and Reliability) Act 2008. 
12 Queensland Floods Commission of Inquiry Interim Report, page 138. 
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(a) provide general information on its website, by brochures, on social media and by way 
of media release; 

(b) provide immediately downstream residents with an opportunity to register for dam 
release notifications; 

(c) engage with the local disaster management group in relation to the Emergency Action 
Plan. 

18 Given the above, SunWater has not seen it as appropriate to: 

(a) take over communications with the general public in relation to the event; 

(b) educate the local disaster management group about the limited role that SunWater 
has (as suggested in the draft report13). 

19 SunWater suggests that the IGEM consider including the above information within the final 
report. 

C2 The development of the Emergency Action Plan 

20 The draft report contains two implicit observations of SunWater in relation to the development 
of the Callide Dam Emergency Action Plan. 

21 First, it is said that the Council provided feedback on the draft Emergency Action Plan but 
SunWater did not respond.14  SunWater can advise that it explicitly considered the Council's 
feedback and made changes where changes were required or considered appropriate. A copy 
of records detailing SunWater's consideration of the Council's feedback will be provided to the 
IGEM. 

22 Secondly, the draft report notes that there were only 58 downstream residents included within 
the Emergency Action Plan notwithstanding that there are 189 properties within a 10 kilometre 
area downstream.  

23 SunWater makes the following points: 

(a) The 10 kilometre cut-off is taken from the draft guideline that has been published by 
the Department of Energy & Water Supply for the preparation of emergency action 
plans.15 

(b) As the draft report notes (see pages 53 and 54), the manner in which SunWater went 
about identifying downstream residents was appropriate (and comprehensive). 

(c) Accordingly, SunWater believes that the conclusion that there are 189 properties 
within the 10 kilometre zone is incorrect.  SunWater's investigations indicate that there 
are a total of 66 properties in that zone (a map showing this analysis will provided to 
IGEM). 

24 SunWater requests the IGEM update the final report to reflect the above details. 

C3 There is a requirement to comply with the Emergency Action Plan 

25 In several places, the draft report suggests that SunWater is not obliged to comply with the 
Emergency Action Plan.16 This is incorrect. 

  

                                                           
13 Draft report page 58 second paragraph. 
14 Draft report page 38 second paragraph. 
15 Emergency Action Planning for Referable Dams June 2013 at page 23. 
16 Draft report – page 38, third last paragraph; page 52 second half of the page. 
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26 Under the Water Supply (Safety & Reliability) Act 2008: 

(a) The Chief Executive can apply dam safety conditions to a referable dam such as 
Callide Dam.17 

(b) It is an offence for the owner of a referable dam to which a safety condition applies to 
contravene the condition.18 

27 The Dam Safety Conditions for Callide Dam are shown in Appendix D to SunWater's 
submission dated 17 April 2015. 

28 Relevantly, the Dam Safety Conditions require that in all emergencies the dam must be 
operated in accordance with the Emergency Action Plan for the dam (condition DS13). 

29 Accordingly, SunWater must comply with the Emergency Action Plan.  

30 The final report must be amended to remove any comments or findings to the contrary. 
 

D Warnings and notifications during the event 

D1 Earlier communications with downstream residents 

31 The draft report states that SunWater did not communicate with downstream residents until 
20:39 despite (it is alleged): 

(a) SunWater having data from the river gauge upstream from the dam showing an 
almost vertical rise in inflows for more than 3 hours; and 

(b) significant rises in the dam level were seen from 6pm. 

32 The correct position is set out below. 

33 The 96km gauge had recorded a rainfall burst of 25mm in the hour to 15:00. The rainfall 
intensity at 16:00 and 17:00 had reduced to 10mm/hr and 12mm/hr respectively. 

34 At 16:15 the 96km gauge read 1.9m. This equates to a flow rate of 5.95m3/s or 514ML/d. 

35 At 16:30 this had increased to 3.19m, 3.6m at 16:45 and 3.69m at 17:00. It is apparent from 
this information that the initial rate of rise had slowed at 17:00 hours. 

36 The flow at 17:00 hours was estimated at 240m3/s or 20,700ML/d. 

37 The storage level of Callide dam at 17:00 was 214.39m. This equates to a storage volume of 
118,410ML or 17,960ML below full supply level 

38 There was a time lag of up to 30 minutes between these data points being recorded by the 
instruments and availability of the data on the web site. 

39 Based on these facts, The Technical Decision Maker issued an email advice at 17:41 that 
stated “we do not expect Callide to spill at this stage. This could change if the system is slow 
to move south.” 

40 The rate of increase in flow rate at the 96km gauge increased at approximately 17:30 and 
remained relatively steady from approximately 17:45 to 19:00. At approximately 19:15 the rate 
of increase escalated approximately fourfold. 

41 At 19:03 on the 20th February 2015 SunWater advised the Local Disaster Management Group 
that "we may reach the reduced FSL trigger tonight".  It was still not certain at that time that 
gate operations would be required. Accordingly, it is incorrect to infer that SunWater had 
known for several hours that gate operations would be required.  

                                                           
17 Section 353. 
18 Section 356A. 
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42 The comments of SunWater's representative at the Local Disaster Management Group 
meeting on the day before at 1pm on 19 February 201519 are to be understood in this light.  
The SunWater representative’s comments conveyed the message that if there was credible 
information available during daylight hours that a spill would definitely occur later that night, 
early advice would be given to the LDMG and downstream residents.   In the event, as is 
evident from the above discussion, it was not known during daylight hours on either the 19th or 
20th February that the dam would spill on either of those nights.  This explains why an early 
advice was not made.    

43 Importantly, the SunWater representative did not say that the EAP would be activated early or 
deviated from in any way.  The representative’s reference to the word “activate” as quoted on 
page 53 of the draft report was used in a general sense with respect to advising people early 
and not in the sense of the technical meaning of the word as used in the EAP.   SunWater 
therefore submit that the statement in the draft report that “this advice suggested that 
SunWater would deviate from its EAP and issue warnings early, which was inconsistent with 
the intention of the dam’s decision makers” is both incorrect and misleading and should be 
deleted (both on page 53 as well as the similar quote on page 25). 

44 As per the Emergency Management Framework Local Disaster Management Groups are 
responsible for community warnings more generally. SunWater provided timely information to 
the Local Disaster Management Group from 17:00 that the dam might spill over the next 24 
hours. The draft report identified that the Local Disaster Management Group attempted to 
issue a warning to the community of the possibility of releases at 17:41 but did not proceed 
with this, indicating that it would soon issue a warning message. 20 

45 Further, SunWater's communications to the Local Disaster Management Group at 19:03 and 
19:52 specifically referred to the possibility of releases within hours. It was open to the Local 
Disaster Management Group to issue a warning to the community at that time.  

46 SunWater did not issue notifications to the downstream residents under the Emergency Action 
Plan at this time as the plan had not been activated at that time (and nor was it required to be). 
The plan was activated at  20:18 (as the draft report finds) and arrangements were made to 
immediately notify downstream residents.   

47 The draft report states that SunWater "inflexibly" followed the Emergency Action Plan.21 This 
reference assumes that SunWater was entitled to depart from the Emergency Action Plan 
during the event. As has already been made clear, SunWater is required (by statute) to 
comply with the Emergency Action Plan. Accordingly, the suggestion of "inflexibility" is not 
appropriate and SunWater requests that this finding be amended. 

D2 When did the gates open? 

48 The draft report suggests that the Callide Dam gates opened at 20:30.22 

49 There is no sound evidentiary basis to conclude that the gates opened at 20:30 and the draft 
report should be amended accordingly. 

50 In particular: 

(a) As the draft report itself concedes, the exact timing of the opening of the gates cannot 
be confirmed as there is no record of it.23 

                                                           
19 Referred to in the draft report at pages 25 and 53 
20 Draft report at page 26. 
21 Draft report at page 52. 
22 Draft report at page 27. 
23 Draft report at page 27 
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(b) It appears that the IGEM has relied on the storage levels to calculate the opening 
time, although the calculation has not been provided. It is not correct to calculate the 
gate opening time in this way for the following reasons:  

(i) The storage level of Callide Dam was not known with any certainty during the 
event.  As to this: 

(A) The water surface in the storage during a significant event is not flat. 
There would have been a significant flood slope on the storage. At the 
peak of the flood the 96km gauge is at the very top end of the storage. 
At 19:45 on the 20th February the difference in water level at 96km 
gauge and the headwater gauge was 11.269m. The average slope 
between the 96km gauge and the head water gauge was 0.0008. If 
the average slope continued from the head water gauge to the 
spillway structure then the water level at the spillway structure would 
have been 0.30m lower than that recorded at the headwater gauge. 
There is significant uncertainty in the above calculations, but it is the 
best information available at this time. 

(B) The cyclonic conditions that existed at the time included high velocity 
winds. High winds would have impacted the accuracy of the recorder. 

(C) High winds would have created substantial waves on the storage. 
Waves would have impacted the accuracy of the recorder. 

(ii) Also, the storage level recorder is located in the inlet tower. The inlet tower is 
approximately 400m away from the spillway gates. The spillway gates 
respond to the water level at the spillway structure. The water level at the 
spillway structure would likely have been different to the water level at the inlet 
tower due to flood slope, wind and waves. 

(iii) Whilst the gates are designed to commence opening at a particular water 
level, it is possible that the actual gate opening varied slightly from the design 
level. 

(c) Accordingly, it is incorrect to speculate (even in hindsight) that the Callide Dam gates 
opened at 20:30.24 

(d) The first positive confirmation that the gates had opened was when SunWater’s on-
site operator heard the sound of water flowing down the spillway at 20:51. 

 

D3 Other matters 

51 In view of the comments in Sections D1 and D2 above, a number of observations in the draft 
report, which rely upon the findings challenged above, should not be made. The relevant 
passages which SunWater believes should be removed are: 

(a) The suggestion that there "were issues" with the timing of SunWater's warnings;25 

(b) The final paragraph on page 51 and first paragraph on page 52. 

52 The draft report also suggests26 that the information provided by SunWater to the SDCC was 
not always up to date. An example is given, being the situation report issued at 19:07 on 20 
February 2015. It appears the IGEM has referenced a draft version of this situation report. 

                                                           
24 Draft report at page 27. 
25 Page 51 last sentence of the paragraph under the heading "SunWater". 
26 Page 46 of the draft report, second last paragraph. 
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Situation report 7 as attached to the original email will be provided to IGEM.  It was accurate 
and the comments in the draft report on this point should be deleted. 

E Other comments 

53 The sections of the draft report reviewed by SunWater narrowly describes the flood event by 
focussing solely on Callide Dam.   These sections do not provide any description of the 
extreme nature of the rainfall event or the response of relevant authorities across the broader 
Callide catchment area.   This has the potential to mislead the reader to conclude that the 
entire event passed through the Callide Dam, and that the operations at the dam, and the 
SunWater response, represented the entirety of the flood.   This is clearly not the case. 

54 However, SunWater expects that these issues will be addressed in the final report based on 
information within the draft hydrology report being prepared for the IGEM. 

55 SunWater in unclear of the purpose of the selective in-text highlighting (italic, bold, blue) of 
statements within the draft report (p24-27). The selective highlighting of statements within the 
report will potentially result in those highlighted sections taking on a greater significance than 
is intended or appropriate, whilst other non-highlighted statements which are of equal or 
greater importance may be missed. This use of selective formatting is unintentionally 
misleading.   SunWater suggests that these highlighted texts and formatting be removed.  
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Appendix D

Banana Shire Council response

A copy of the 2015 Callide Creek Flood Review Report (draft)  

was provided to Banana Shire Council with a request for their response.

Responsibility for the accuracy, fairness and balance of the 

following response from Banana Shire Council, rests with the  

Chief Executive Officer of Banana Shire Council.
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1. BACKGROUND

On the 15 March 2008 as part of the Queensland governments reform of local governments (Local 
Government Reform Implementation Regulation 2008), new local government boundaries came 
into affect. This reform has had significant impact in the reduction of Local Disaster Management 
Groups (LDMG) within Local Government areas.   

2.  INTRODUCTION  

While Local Emergency Coordination Committees (LECC) are not recognized under the 
Queensland Disaster Management Arrangements, Disaster Management Strategic Policy 
Framework and the Disaster Management Act 2003, the Local Disaster Management Group is 
establishing these committees to assist in preparing for disaster events.  

The purpose of the Local Emergency Coordination Committee is to establish a core group of 
people within the local community, who possess the local knowledge and expertise by providing 
information to the Local Disaster Management Group to ensure that disaster management and 
disaster operations within the local area are coordinated.  

In the event of a disaster, the LECC does not have an operational role.  However, members may 
be co-opted to assist with the on ground operational activities of the Local Disaster Coordination 
Centre. 

3.  DEFINITIONS / LIST OF TERMS, SYMBOLS, ACRONYMS  

Disaster A serious disruption in a community, caused by the impact of an event, that requires a 
significant coordinated response by the State and other entities to help the community 
recover from the disruption. 

LECC Local Emergency Coordination Committee 
LEOC  Local Emergency Operations Centre 
LDMG  Local Disaster Management Group 
LDMP  Local Disaster Management Plan 
LDCC  Local Disaster Coordination Centre 
DDMG  District Disaster Management Group 
DDMP  District Disaster Management Plan 
DDCC  District Disaster Coordination Centre 
SDMG  State Disaster Management Group  
SDMP  State Disaster Management Plan 
SDCC  State Disaster Coordination Centre 
DDC  District Disaster Coordinator 
DMA 2003  Disaster Management Act 2003 
TOR  Terms of Reference  
BSC  Banana Shire Council  

4. RELEVANT DOCUMENTATION  

Queensland Disaster Management Arrangements; 
Queensland Disaster Management Planning Guidelines;
Disaster Management Strategic Policy Framework and 
Disaster Management Act 2003. 
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5.      GROUPS

• Taroom

• Theodore / Cracow

• Moura / Banana

• Baralaba / Rannes 

• Goovigen / Jambin

• Wowan / Dululu 

Biloela and Thangool will be managed by the Local Disaster Management Group. 

6. ROLE

To provide information and assistance to the Banana Shire Local Disaster Management Group of 

potential or approaching disasters using local knowledge, expertise and understanding of social, 

environmental and economic issues for the local area.  

7.  FUNCTIONS

Banana Shire Council will establish a Local Emergency Coordination Committee for localities 

within the Banana Shire Local Disaster Management Group area that can be, in the event of a 

disaster, isolated from the Corporate Office locality.  

Functions of the LECC groups will include but not limited to:  

1. To provide relevant local information to the LDMG/LDC to ensure that disaster management 

and disaster operations in the area are consistent with the State group’s strategic policy 

framework for disaster management in the State; 

2. To help the LDMG/LDC prepare a Local Disaster Management sub-plan for its area; 

3. To prepare and advise the LDMG/LDC of the requirements for effective local disaster 

management and regularly review and assess the disaster management arrangements and 

procedures which are consistent with the Local Disaster sub-plan; 

4. To assist the LDMG in determining support services required to facilitate disaster management 

and disaster operations in the area; 

5. To disseminate information from the LDMG to the community of ways of mitigating the adverse 

effects of an event, and preparing for, responding to and recovering from a disaster; 

6. To provide reports and make recommendations to the LDMG/LDC about matters relating to 

disaster preparedness and operations; 

7. To identify local resources available for use by the LDMG/LDC for disaster operations in the 

area; 

8. To identify and review communications system in the LECC, and with the LDMG/LDC for use 

when a disaster happens; 

9. To ensure information about a disaster or major incident in the area is promptly given to the 

LDMG/LDC; and 

10. To perform functions as directed by the LDMG/LDC that is not mentioned in the points above. 
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8.  SCOPE OF THE COMMITTEE

The scope of the Local Emergency Coordination Committee is as follows: 

• This group is a local group operating under the direction of the Banana Shire Local Disaster 
Management Group and/or the Local Disaster Coordinator or delegate;  

• It does not have any legal standing within the disaster management system;  
• It must follow the direction of the LDMG and/or the Local Disaster Coordinator or delegate; and 
• All activities and actions of the group must be appropriately endorsed and/or approved by the 

LDMG and/or the Local Disaster Coordinator or delegate.  

9.  MEMBERSHIP  

The LDMG has determined the following membership guideline for the LECC as:  

BSC Councillor Chair 
BSC Works Foreman (local area)  Deputy Chair 
Police OIC Member 
QFRS Representative Member 
QAS OIC Member 
SES Group Leader (where established) Member 
QRFRS Representative (optional) Member 
Community Representative Advisor 

Other government and non government agencies may be called upon by the LECC to provide 
advice and assistance as required.  

10.  OPERATIONS  

Preparation of Disaster Management Plan 
In line with DMA 2003 and consistent with the Queensland Disaster Management Guidelines (for 
local governments) the LECC shall contribute to the development of the Local Disaster 
Management Plans and any subsidiary plans as may be relevant to the area.  

Review of the Disaster Management Plan 
The LECC may review and recommend amendments to the Disaster Management Plan and any 
relevant subsidiary plans when the group considers it appropriate.  Any such recommendations are 
to be provided in writing to the Local Disaster Management Group.  

11.  GOVERNANCE  

Reporting Arrangements and Key Performance Indicators:  
The LECC reports directly to the LDMG. At meetings held during the year the members of the 
LECC are to provide to the Chair of LDMG a report on agency disaster management 
arrangements. This information will be collated/recorded and at the end of each financial period, 
the chair of the LECC must prepare and give to the LDMG a written report about disaster 
management in the local area. Please refer to Appendix A for Report Form.  

The report must include the following:  
• Information about activities undertaken during the financial year to maintain or enhance the 

LECC disaster management arrangements;  
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• Information about priorities for disaster management; and  
• Other matters about disaster management the LDMG considers appropriate.  

12.  FREQUENCY OF MEETINGS

LECC meetings shall be held at least once in every 6 months at the times and places decided by 
the chairperson of the group. One exercise is to be conducted during the year. This exercise can 
be incorporated into one of the meetings or as part of a Regional Exercise.  

13.  QUORUM  

A quorum for a meeting of the LECC is the number equal to one half of its members plus 1, or if 
one-half of its member is not a whole number, then the next highest whole number. 

Advisors to the committee do not count toward a quorum. 

14.  REGISTER OF ATTENDANCE

A register of attendance will be kept as part of the governance of this group.  

15.  REVIEW OF TERMS OF REFERENCE  

This Terms of Reference will be reviewed every two (2) years or whenever deemed necessary by 
changes to DMA 2003, DM policy, Local Disaster Management Group or organisational structure. 
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Appendix A

Local Emergency Coordination Committee Report

Report submitted by: (insert name/position)

Agency/organization: (insert name of agency)

Date:       /        / 20__ 

Report submitted for inclusion in the minutes of the (insert Local/Agency/Organisation)
Disaster Management Group meeting scheduled for (insert full date)

The following activities have been undertaken or are being undertaken by this agency: 

PLANNING: 

TRAINING (Internal): 

TRAINING (External): 

OPERATIONS: 

EXERCISES: 

PROJECTED ACTIVITIES: 

DEVELOPMENT PROJECTS: 

NATURAL DISASTER RISK MANAGEMENT PROJECT ACTIVITIES: (if applicable) 

CONTENTIOUS ISSUES OR MATTERS TO BE RAISED: 

GENERAL BUSINESS: 

Signed:  (Insert Signature)  
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September 2013 

EMERGENCY ALERT REQUEST  
Date:  Time:  

Incident/Event   

Requesting Agency: (e.g. xxxx LDMG)  
Contact details 

Prepared By:   Position:   

 

Event Type  Cyclone         Flash Flood             Flood                 Storm Surge         Tsunami 
 Bushfire         Chemical Spill         Fire Incident      Smoke or Toxic Plume       
 Other (please specify): 

Message Severity  Advice only                Watch & Act              Emergency Warning (N.B. activates the SEWS) 

LDMG Advised?  YES     NO  DDC Advised?      YES     NO 

Threat Direction Required?  YES     NO   Note: Can only be used for Emergency Warnings.     Indicate direction on map 
 

1. EA Polygon Area:                                                                                                                                                        Map attached                              
                                            

2. Spatial format: 

ESRI                                            
GML 
KML 
MapInfo TAB 
MapInfo Mid/Mif 

Use only these file extensions: 
*.dbf, *.prj, *.shp, *.shx       
*.gml, *.xsd                         
*.kml    
*.dat, *.id, *.map, *.tab  
*.MIDI Sequence, *.mif                   

Indicate the format used: 
                                                
  
  
  
  

                     Filename: 

For spatial data, is it supplied via 
 DMportal - specify filenames 

below  
 FTP - specify filenames below                                               
 Email 
 Other (please specify)  

3. Handwrite (please use capitals for clarity) or Type Voice message (Ideally message should be less than 450 characters).                                                 
 
 
 
 
 

4. Type SMS below (maximum of 160 characters including spaces)   
 
 
OR handwrite SMS in the following boxes. 

������������������������� 
������������������������� 
������������������������� 
������������������������� 
������������������������� 
������������������������� 
���������� 

For use by SDCC: 
Authorising Officer  Name:                                                                       

Approved?  YES     NO 
Consequence Management  

 

 DCS MACC Notified? 
 IC Notified?   Local Gov 

Notified? 

EA User   Name:                                                         Attach EA Status Report    Spreadsheet  Updated 
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DO NOT SEND THIS PAGE 
 

STEPS TO COMPLETE FIELDS 1 - 4 

1. EA Polygon Area (e.g. detailed description and location reference to allow positive 
identification of message area, including street names with cross street, areas of interest 
such as parks, rivers, dams, coastal areas) it is preferable to attach a map identifying the 
message area. If a Threat Direction has been requested, please clearly indicate it on the 
map.       

2. Tick applicable box and note the file name. 

3. Voice Message Handwrite or type the required message. As the message will be 
translated by a Text To Speech process it is important that words are not unintelligible 
when translated e.g.  “qld” used in a web site address must be entered as “q l d”, similarly 
the word “dot” must be entered into a web address instead of a full stop.  

Voice Message ideally should have no more than 450 characters including spaces. Do 
not use special characters – refer to EA Operational Guidelines for details. Warning 
message must start with “Emergency Emergency” 

Example Voice: Emergency, Emergency. This is a Flash Flood Warning from the State 

Emergency Services. Areas in the Opal Valley are likely to experience rapidly rising water 

levels and property inundation over the next 2 hours, posing an immediate danger to 

residents. You should warn neighbours, secure your belongings and move to higher 

ground now. For more information listen to local radio. For flood assistance contact the 

State Emergency Services on 1 3 2 500 

4. SMS Is restricted to a maximum of 160 characters including spaces and punctuation. 
Either type the message or handwrite the characters into the boxes. 

Example SMS Flash Flood Warning from SES for Opal Valley-immediate threat to 

life/property-Warn others-Leave area/prepare NOW or seek higher ground-Listen to local 

radio 

 

If using existing EA templates, please provide the appropriate variables that are in the 
template. Refer to the Queensland Emergency Alert Guidelines for copies of the templates.  

//DIRECTIONANDAREA// 

//NAME// 

//NUMBER// 

//TIME// 

//TIMEandDAY// 

//DIRECTIONandPLACE// 

//HOURSMINUTES// 

//PLACE// 

//PLACEPLACE// 

//EXTERNAL/INTERNAL// 

//SUBURBS// 

//FireIncident//  
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From:  

Sent: Friday, 20 February 2015 8:09 PM 

To:  

Subject: Banana Shire Disaster Centre - Map 

 

 

 

Here is the mapping as discussed.  Please let me know if you are still having problems.  My 

number is  

 

Thanks 

 

 

 

 

 

 

  

            

Disaster Management Coordinator 

enquiries@banana.qld.gov.au | www.banana.qld.gov.au  

Biloela Office: 62 Valentine Plains Road | Taroom Office: 18 Yaldwyn Street  

Moura Office: 34 Gillespie Street | Postal: PO Box 412 Biloela QLD 4715  

 

Please consider the environment before printing 
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Appendix E

Submission by SunWater

Please note some components from this submission have been either  
omitted or redacted for the purposes of protecting infrastructure security  

and preventing the publication of personal information.
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Submission by SunWater 
17 April 2015 

 

 

Inspector‐General Emergency Management 
 

CALLIDE CREEK FLOOD REVIEW 
 

 

SunWater Limited 
Level 10, 179 Turbot Street 
PO Box 15536 City East 
Brisbane  Queensland  4002 
www.sunwater.com.au 
ACN 131 034 985 

DISCLAIMER ‐ This review has been produced by SunWater, to provide information for client use only. The information contained in this review is limited by 
the scope and the purpose of the study, and should not be regarded as completely exhaustive. This review contains confidential information or information 
which may be commercially sensitive. If you wish to disclose this review to a third party, rely on any part of this review, use or quote information from this 
review in studies external to the Corporation permission must first be obtained from the Chief Executive, SunWater. 
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A Context 

1 The Callide Creek Flood Review is being carried out by the Inspector General Emergency 
Management.   

2 In accordance with the functions of the IGEM as set out in the Disaster Management Act 2003
and the Terms of Reference for the Callide Creek Flood Review, the IGEM is to review the 
circumstances of the Callide Creek flood event during Tropical Cyclone Marcia to determine 
whether disaster management arrangements and Callide Dam planning and operations were 
effective, and identify opportunities to improve disaster management. 

3 Under the Terms of Reference, the review is to report on: 

(a) The impact to the community of the Callide Valley from the flooding event on Friday 
20 February 2015. 

(b) The operation of the Callide Dam in the lead-up to and during the event, including: 

(i) whether recommendations from the report on the "Review of Callide Dam 
Gate Operations in the January 2013 Flood Event" were implemented, and 
did, or would have if implemented, affected the impact to the community; 

(ii) the application of the Emergency Action Plan including integration with 
relevant disaster management plans; 

(iii) whether the operating specifications of the Callide Dam at the time of the 
event were reasonable. 

(c) Disaster management arrangements, specifically: 

(i) risk assessment and hazard mitigation strategies; 

(ii) disaster management planning and disaster operations, including warnings; 

(iii) engagement and communications, including with the community. 

(d) Performance of critical telecommunications infrastructure in the event. 

4 The IGEM has called for public submissions to assist with the review. 

5 This is a submission by SunWater Limited, the owner and operator of Callide Dam. It is 
principally directed to the Terms of Reference referred to in paragraph 3(b) above. 

6 This submission is structured as follows: 

(a) Section B contains an executive summary; 

(b) Section C provides background information on SunWater, Callide Dam and the 
regulatory environment for dam operations; 

(c) Section D addresses the 2015 Flood Event, including SunWater's preparedness for 
the event and the details of the event itself; 

(d) Section E examines the suggestion that the Callide Dam level should have been 
lowered in advance of the flood event; and 

7 This submission draws from the following material that has previously been provided by 
SunWater to the IGEM including: 

(a) Callide Dam Emergency Event Report 20-22 February 2015 (Event Report);

(b) Report to Support Callide Dam 2015 Flood Review Request for Documents dated 1 
April 2015 (Background Briefing Paper).

8 As is standard practice for it, SunWater has conducted a lessons learnt exercise into the 2015 
Flood Event. The lessons learnt has produced a number of findings and recommendations for 
future action.  A copy of the lesson learnt report which includes number of findings and 
recommendations for future action is at Appendix A.
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9 SunWater welcomes the opportunity to provide further information, or to address any other 
matters raised during the review or in the public submissions, as and if requested by the 
IGEM.

10 In particular, SunWater would be willing to make SunWater's modelling experts available to 
the IGEM's hydrology experts to assist their understanding in relation to the hydrologic 
modelling inputs and outcomes that are referred to in this submission. 
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B Executive Summary 

Tropical Cyclone Marcia 

11 Tropical Cyclone Marcia crossed the Queensland coast north of Yeppoon on 20 February 
2015.  It travelled in a southerly direction towards the Callide Dam catchment once making 
landfall.

12 The Bureau of Meteorology forecast that the catchment above Callide Dam would receive 
between 100-150 millimetres that day. The forecast did not include (as is customary) a 
prediction of either the intensity or the spatial and temporal distribution of the forecast rainfall.  
Accordingly, it was not possible in advance of the rainfall to reliably predict the likely run-off 
from the forecast rainfall. 

SunWater's preparations 

13 In advance of the arrival of Marcia, SunWater, as owner and operator of Callide Dam, had 
made all necessary arrangements to be ready to at Callide Dam, if required.  In particular, 
SunWater had: 

(a) undertaken standard wet season readiness preparations; 

(b) been in close contact with the Local Disaster Management Group; and 

(c) closely considered, and was ready to enact, the Emergency Action Plan for Callide 
Dam. It is necessary for IGEM to understand that SunWater’s role in an emergency 
such as Tropical Cyclone Marcia is limited to monitoring inflows and communicating in 
accordance with the Emergency Action Plan and to pass flows. 

14 SunWater did not reduce the lake level in Callide Dam prior to the arrival of Marcia as this was 
outside of the dam’s operating licence and it would have been an offence for SunWater to do 
so.  In any event, there was no reasonable justification for discharging large volumes of water 
in advance of the flood event.  As to this: 

(a) The forecast rainfall (100-150 millimetres) was not substantial in terms of the dam's 
capability. Indeed, depending on the spatial and temporal distribution of the rainfall, 
the dam may not have even filled with that depth of rainfall (bearing in mind the dam 
was at 84% at the commencement of the event). 

(b) The forecast could not be relied on to release water.  The Bureau's forecasts are, by 
their nature, inherently unreliable. 

(c) Depending on the nature of the flood, the lowering of the level would not necessarily 
provide any substantial flood mitigation benefits.   

(d) The forecast track range of the cyclone was uncertain and could not be relied upon to 
not change.  A number of other dams in other central Queensland catchments 
potentially in the path of Marcia (namely Bjelke-Petersen Dam and Boondooma Dam) 
received minimal inflows as a result of the rainfall event. 

Intense, unpredicted rainfall 

15 On arrival of Marcia, the catchment above Callide Dam was affected by intense rainfall.   

16 The catchment above Callide Dam received 48 hour rainfall totals of between 200mm and 
350mm, although much of this fell in the 5 hours between 16:00 and 21:00 on 20 February 
2015. The depth and intensity of this rainfall was not forecast. 

17 At the the Kroombit Tops DNRM gauging station, the rainfall intensity was approaching 1 in 
1,000 year Annual Exceedance Probability (AEP). Over 6 hours from 14:00 to 20:00, the total 
rainfall at the Kroombit Tops DNRM gauge was 251mm. 

Gate operations were automatic 

18 Callide Dam is a water supply dam. It is not a flood mitigation dam. 
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19 The gates are designed to operate automatically once storage levels exceed the design full 
supply level. The dam does not contain a dedicated flood storage compartment, with the effect 
that as dam inflows are received at or above full supply level, they are passed downstream. 
The automatic operation is purely driven by hydraulic floats and occurs without the need for 
electrical controls or motors. 

20 Following investigations SunWater included, as a temporary measure, provisions within the 
Emergency Action Plan to override operation of the gates in order to maintain the storage level 
at slightly less than the design full supply level. This temporary measure was introduced to 
support precautionary monitoring and investigation of a section of the dam embankment. 

21 This did not occur on 20 February 2015 given there were cyclonic winds in the area.  No 
criticism can be made of the operators for deciding that it was unsafe to manually operate the 
gates under these conditions. As a result, all water releases occurred automatically and in 
accordance with design. 

Communications with Local Disaster Management Group and downstream residents 

22 SunWater was in constant contact with the Local Disaster Management Group throughout the 
event.  As to this: 

(a) SunWater had 13 separate communications with the Local Disaster Management 
Group between 17:08 and 23:41 on 20 February 2015. 

(b) Before any water was released from Callide Dam, SunWater informed the Local 
Disaster Management Group that automatic release of water was imminent.  Earlier 
communications from SunWater to the Local Disaster Management Group specifically 
alerted to the possibility of releases within hours. 

23 SunWater also notified the residents referred to in the Emergency Action Plan by SMS sent at 
20:39 on 20 February 2015 that flooding was expected and there were "rapid rises".  Follow 
up phone calls were made to those residents listed in the Emergency Action Plan between 
20:39 and 21:02.  A further SMS was sent at 22:37 advising of "Flood Stage 4".

24 Whilst it might be argued that the notice given to residents of the releases was short, this was 
merely a function of the intensity of the rainfall and the unprecedented rate of rise in the dam, 
and not as a result of any delay or fault on the part of SunWater.  To put the matter in 
perspective, at 18:00 on 20 February 2015 the storage level was 214.46m, a rise of only 
0.17m from the morning.  By 20:15, the storage level was 215.92m and was rising at the 
unprecedented rate of 1.6m per hour. 

Downstream impacts 

25 Since the 2015 Flood Event there have been questions raised about the extent to which 
releases from Callide Dam impacted on downstream communities.  SunWater has undertaken 
preliminary modelling to investigate these impacts.   

26 The following conclusions can be drawn from the modelling in relation to the impacts at 
Goovigen, Jambin and Biloela: 

(a) There is no doubt that even though Callide Dam is not a flood mitigation dam it 
nevertheless attenuated the peak of the flood. 

(b) Downstream flooding impacts were substantially caused by waters emanating from 
locations other than Callide Dam, with major flood levels experienced at Goovigen and 
Jambin before any of the peak discharges from Callide Dam arrived at those locations. 

(c) When the peak discharges from Callide Dam arrived at Goovigen and Jambin, the 
result was to create a minor increase in flood levels at those locations, which were 
already experiencing major flood levels. 
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(d) Modelling confirms that peak flood levels around Biloela in this flood event were 
caused by discharges from the Kroombit Creek catchment and the discharge from 
Callide Dam made less than an estimated 1cm difference to the flood peak in the 
immediate vicinity of Biloela. 

(e) Even if Callide Dam had commenced the flood event at the fixed spillway crest level 
(being 41% of the design full supply level), which was not permitted, the modelled 
reduction in flood levels at Goovigen and Jambin are minor (260mm and 130mm 
respectively) compared to the size of the flood that was experienced. 
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immediate vicinity of Biloela. 

(e) Even if Callide Dam had commenced the flood event at the fixed spillway crest level 
(being 41% of the design full supply level), which was not permitted, the modelled 
reduction in flood levels at Goovigen and Jambin are minor (260mm and 130mm 
respectively) compared to the size of the flood that was experienced. 
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C SunWater and Callide Dam 

C1 Preliminary 

27 SunWater is a government owned corporation. 

28 SunWater owns and operates 22 water supply schemes.  All are bulk water supply schemes 
that supply untreated water for irrigation, mining, power generation, groundwater 
replenishment and stock watering.   

29 As a part of this, SunWater owns and operates a large number of referable dams, one of 
which is Callide Dam.  Details of the physical characteristics of Callide Dam are contained in 
Section 3.3 of the Background Briefing Paper. 

30 SunWater has a world class and comprehensive dam safety management program. Details of 
this program and the independent review of it by Len McDonald, Past Chair of ANCOLD, are 
included in Section 3.2 of the Background Briefing Paper. 

C2 Role of SunWater in the emergency framework 

31 When conducting the review, it is necessary for the IGEM to understand the important, but 
limited, role that SunWater has in emergency management. 

32 A summary of the roles and responsibilities in Queensland's tiered disaster management 
arrangements is set out in Section 2 of the Background Briefing Paper. SunWater also notes 
that the Queensland Floods Commission of Inquiry Interim Report examined the roles and 
responsibilities of the various agencies (see, in particular, Chapters 3 and 4 of the Interim 
Report). 

33 By way of summary, during flood event emergencies: 

(a) SunWater's role is to: 

(i) monitor inflows to the dam and provide notifications of outflows to a limited 
number of stakeholders in accordance with the Emergency Action Plan – this 
is addressed further below; 

(ii) pass water inflows through the dam's spillway or outlet works in accordance 
with the operational procedures for the dam. 

(b) It is not SunWater's role to provide flood warnings. This is the role of: 

(i) the Bureau of Meteorology in respect of riverine or non-flash flooding; 

(ii) Councils in respect of flash flooding (being flooding arising less than 6 hours 
after the rain). 

(c) It is not SunWater's role to translate flood predictions into the likely impact on local 
communities in terms of inundation of properties.  That is the role of Councils. 

(d) Except in a very limited case (discussed below), it is not SunWater's role to warn the 
local community. Generally, that is a role for Councils. Following the Queensland 
Floods Commission of Inquiry, changes were made to the legislative regime1 to make 
dam operators such as SunWater responsible for providing a very limited number of 
warnings – namely, to those people who live immediately downstream of dams where 
there is insufficient time for the Local Disaster Management Group to process the 
information and issue the warning. Accordingly, Emergency Action Plans now contain 
references to specific individuals who live in close proximity to the dam who will be 
warned directly by the dam operator. The content of the warning is limited to the timing 

                                                            
1 The changes were incorporated into Chapter 4, Part 1, Division 2A of the Water Supply (Safety and Reliability) Act 2008. 
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and volume of outflow from the dam.  As the Queensland Floods Commission of 
Inquiry made clear:2

(i) it is not the dam operator's responsibility to predict river heights or inundation 
areas; and 

(ii) downstream residents have a responsibility to apprise themselves of how 
outflows from a dam will affect their property. 

34 Accordingly, it should be acknowledged that SunWater's only relevant obligation when dealing 
with the 2015 Flood Event, insofar as it is relevant to the disaster management framework, 
was to comply with the Emergency Action Plan. The Emergency Action Plan's role in the 
overall regulatory framework applicable to SunWater is addressed in the Section C3 below. 

C3 Regulatory framework governing SunWater's operations 

35 The regulatory framework governing dam operations is complex. 

36 A summary of the relevant regulatory framework is set out in Sections 3.1 and 3.2 of the 
Background Briefing Paper.  The following key observations can be made. 

ROP limitations on water releases 

37 SunWater holds a Resource Operations Licence (ROL) authorising interference with the flow 
of water in the Callide Valley Water Supply Scheme as detailed in Chapters 4 and 8 of the 
Fitzroy Basin Resources Operations Plan (ROP).3  SunWater's ROL is Appendix B.

38 The ROL applies to the water infrastructure detailed in Attachment 12, Part 5 of the ROP, 
which includes Callide Dam. 

39 It is an offence to contravene a condition of a ROL.4

40 The conditions of SunWater's ROL (condition 1) oblige SunWater to comply with the operating 
requirements and supply arrangements set out in the ROP.  The ROP is a statutory instrument 
issued under the Water Act.  The ROP is Appendix C.

41 The operating rules and water sharing rules for Callide Dam (being the operating requirements 
referred to in the preceding paragraph) are contained in Chapter 8 Parts 1 and 2 of the ROP. 

42 In line with these requirements, SunWater must not release water from Callide Dam other than 
for groundwater recharge or the supply of water for stock and domestic purposes and in 
accordance with an approved release strategy.  

43 Importantly, the release of water by SunWater, in advance of a flood event, to provide capacity 
in the dam for a future flood, is not permitted.  If SunWater did so, it would commit an offence 
(because, for the reasons set out above, it would have contravened the ROL).   

44 There are logical reasons why this prohibition exists.  Callide Dam is a water supply dam.  It is 
not a flood mitigation dam.  Callide Dam supplies water to the Callide power stations.  It also 
supplies irrigation customers (through recharging groundwater) and the township of Biloela.  
The operating rules are designed to ensure that water is preserved for these valuable 
purposes and not discharged because there is the possibility of rain. 

45 It is also important to note that the ability of the Minister to declare a temporary full supply level 
to mitigate against floods only relates to dams for which an approved flood mitigation manual 
is in force.  This does not apply to Callide Dam.  Accordingly, the statutory regime for 
temporarily lowering full supply levels in Chapter 4 Part 3 of the Water Supply (Safety & 
Reliability) Act 2008 does not apply to Callide Dam.5

                                                            
2 Queensland Floods Commission of Inquiry Interim Report, page 138. 
3  The ROL is held under the Water Act. 
4  Section 875 of the Water Act 
5 See section 389. 
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Compliance with Dam Safety Conditions 

46 Under the Water Supply (Safety & Reliability) Act 2008:

(a) The Chief Executive can apply dam safety conditions to a referable dam such as 
Callide Dam.6

(b) It is an offence for the owner of a referable dam to which a safety condition applies to 
contravene the condition.7

47 The Dam Safety Conditions for Callide Dam are Appendix D.

48 Relevantly, the Dam Safety Conditions require: 

(a) That the dam be operated and maintained in accordance with the detailed operating 
and maintenance manuals prepared in accordance with the Queensland Dam Safety 
Management Guidelines (condition DS8); 

(b) That the dam be operated in accordance with specific standard operating procedures 
(condition DS7); 

(c) That in all emergencies the dam be operated in accordance with the Emergency 
Action Plan for the dam (condition DS13). 

49 Consistently with these requirements (and as explained further below), SunWater has: 

(a) an operations and maintenance manual for Callide Dam, which includes at Appendix 
A of manual, the procedures to be followed during flood events; 

(b) standing operating procedures; 

(c) an Emergency Action Plan. 
   

                                                            
6 Section 353. 
7 Section 356A. 
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D 2015 Flood Event 

D1 Preparedness 

50 SunWater was well prepared to carry out operations at Callide Dam. 

51 Four matters should be mentioned. 

52 First, Callide Dam experienced the flood of record in 2013.  Following that event, the 
Department of Energy and Water Supply engaged an independent expert (Water Solutions) to 
undertake a review of the dam operations during the event.   

53 The report contained a series of recommendations to be addressed by SunWater, the 
Department and the Local Disaster Management Group.   

54 SunWater fully considered each recommendation which related to it and accepted most of 
them.

55 Where SunWater accepted the recommendations, they were implemented by SunWater in 
advance of the 2015 Flood Event or, in a limited number of cases, implementation is ongoing. 

56 As to this, SunWater directs the IGEM to Appendix E, which is a summary of each 
recommendation relating to SunWater in the independent review and SunWater's response to 
that recommendation.  SunWater would be happy to provide further detail if required. 

57 Secondly, as is standard procedure for it, SunWater conducted its own "lessons learnt" from 
the 2013 flood.  That process led to (amongst other things) further refinements to the 
Emergency Action Plan and operations and maintenance manual (see further below). 

58 It is noted that after the 2015 Flood Event some questions have been asked whether 
SunWater learnt anything from the 2013 flood event. The above analysis demonstrates that 
SunWater did implement learnings from the 2013 flood event. 

59 Thirdly, as is standard procedure for it, SunWater conducted extensive wet season 
preparation.  Appendix F is the summer preparedness paper submitted to the Executive 
Management Committee in September 2014 summarising the preparatory steps SunWater 
had undertaken.  Further detail on the specific training that had been undertaken is included in 
Section 2.5 of the Background Briefing Paper. 

60 Fourthly, the Emergency Action Plan had been reviewed and consultation with the Local 
Disaster Management Group had been undertaken.  Details of this are contained in Section 6 
of the Background Briefing Paper.  Importantly: 

(a) The Emergency Action Plan was updated after the 2013 flood event, and it 
incorporated the learnings from that event. 

(b) Consultation with the Local Disaster Management Group occurred before the 
Emergency Action Plan was submitted for approval. 

(c) The Chief Executive of the Department approved the Callide Emergency Action Plan 
(Version 3E) on 29 May 2014. 

(d) SunWater gave further consideration to the Emergency Action Plan in December 2014 
and submitted an updated version (Version 3F) with minor amendments to the Chief 
Executive on 11 February 2015. 

(e) SunWater met with staff of the Local Disaster Management Group on 2 February 2015 
to discuss the Emergency Action Plans for dams in the area including Callide Dam. 
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(f) In preparation for the arrival of Tropical Cyclone Marcia, SunWater gave further 
consideration to the Emergency Action Plan and submitted a further updated version 
(Version 3G) with minor amendments to the Chief Executive on 19 February 2015.  
The changes from the approved version of the Emergency Action Plan to Version 3G 
were minor. 

(g) From the time the Local Disaster Management Group activated to ALERT level on 18 
February 2015, SunWater was in contact with the Local Disaster Management Group. 

D2 2015 Flood Event details 

61 Section 4 of the Background Briefing Paper contains a comprehensive analysis of the 2015 
Flood Event and SunWater's management of its assets and responsibilities. 

62 Whilst the entirety of that material is relied on by SunWater, the following points should be 
noted. 

Pre-event 

63 SunWater was in close contact with the Local Disaster Management Group from 18 February 
2015, two days before the flood event. 

64 SunWater participated in three Local Disaster Management Group meetings held on 20 
February 2015. 

65 At the commencement of the event, the dam was at 84% of the design full supply level. 

66 The Bureau of Meteorology forecast rainfall for the Callide Creek catchment for 20 February 
2015 predicted 100-150 millimetres for the 24 hour period. 

67 The Bureau of Meteorology forecast did not include (as is customary) a prediction of either the 
intensity or the spatial and temporal distribution of the forecast rainfall.  Accordingly, it was not 
possible in advance of the rainfall to reliably predict the likely run-off from the forecast rainfall.  
Indeed, there were infinite permutations, ranging from minor run-off that would not fill the dam 
to a significant flood event. 

Intense rainfall in a short period 

68 SunWater has conducted a preliminary analysis of the rainfall event.  The comments below 
are based on this analysis. 

69 Tropical Cyclone Marcia moved in a southerly direction with extreme rainfall along the Calliope 
Range and the eastern side of the Callide Valley, moving over Bell Creek and Goovigen first 
and passing the southern catchment boundary by about 21:00 on 20 February 2015. 

70 Figure 1 shows the rainfall distribution of 48 hour rainfall totals from 9am on the 19 February 
2015 to 9am on 21 February 2015. 
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Figure 1 Rainfall Distribution February 2015 

71 The following points are evident from Figure 1.
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72 The first catchment to receive rainfall in the catchment upstream of Goovigen was Bell Creek 
catchment where rainfall commenced during the afternoon and was at its most intense 
between 16:00 and 17:00 as measured at Craiglands gauging station.  Gerard, Smoky and 
Back Creek catchments (all ungauged) responded and record flood levels were recorded at 
Craiglands along Bell Creek. A height of 8.45m was recorded at 20:48 on 20 February 2015.  

73 As Tropical Cyclone Marcia moved south, catchments responded in turn with inflows from 
other tributaries such as Oaky Creek, discharging from the Gully Trap Mine vicinity.  

74 The catchment above Callide Dam received 48 hour rainfall totals of between 200 mm and 
350 mm, although much of this fell between 16:00 and 21:00 on 20 February 2015. The depth 
and intensity of this rainfall was not specifically forecast for the catchment. 

75 With such intense rainfall in such a short period, the river height station ‘96k’ was inundated by 
Callide Creek floodwaters and was unable to record the peak flood level. Flood marks inside 
the hut indicate a peak gauge height of 11.18m (depth) was reached. 

76 Analysis of the reservoir level and gate opening monitoring data for Callide Dam indicates that 
a peak inflow to Callide Dam of approximately 5,800 m3/s occurred at around 21:00 pm on 20th

February 2015. Significant attenuation of the flood through the dam resulted in a peak 
discharge from the dam of around 3,400m3/s at 22:00 on 20th February 2015.  This is evident 
from Figure 2, which demonstrates the estimated inflows and outflows from Callide Dam. 

Figure 2 Estimated Inflows and Outflows – Callide Dam 2015 
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Local Disaster Management Group at 19:03 and 19:52 specifically adverted to the 
possibility of releases within hours. 

(c) Whilst it might be argued that the notice of imminent releases was short, this was 
through no fault of SunWater.  It was a function of the intensity of the rainfall and the 
unprecedented rate of rise in the dam.  In this regard, at 18:00 the storage level was 
214.46m, a rise of only 0.17m from the morning.  By 20:15, the storage level was 
215.92m and was rising at the unprecedented rate of 1.6m per hour. 

Notification to immediately downstream residents 

85 SunWater notified the residents referred to in the Emergency Action Plan by SMS sent at 
20:39 that flooding was expected and there were "rapid rises".  Follow up phone calls were 
made to those residents listed in the EAP between 20:39 and 21:02. 

86 A further SMS was sent at 22:37 advising of "Flood Stage 4".

87 Again, whilst it might be argued that the notice given to residents of the releases was short, 
this was merely a function of the intensity of the rainfall and the unprecedented rate of rise in 
the dam, and not as a result of any delay or fault on the part of SunWater. 

Downstream impacts 

88 Since the 2015 Flood Event there have been questions raised about the extent to which 
releases from Callide Dam impacted on downstream communities.  

89 SunWater has undertaken preliminary modelling to investigate these impacts. 

90 A number of points should be made. 

91 First, there is no doubt Callide Dam attenuated the flood.  As shown in Figure 2, the existence 
and operation of Callide Dam resulted in a substantial reduction in the peak flow at that 
location. 

92 Secondly, the rainfall was catchment wide.  It would be wrong to conclude that floodwaters 
emanating from upstream of Callide Dam were the major contributors to flood volumes 
downstream.  This is demonstrated in Table 2.  As is evident, of the estimated 400GL flood 
inflow volume from the catchment to Goovigen, only 21% emanated from upstream of Callide 
Dam. 
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(c) assuming a lower lake starting level of fixed spillway crest, being 41% of the design 
full supply level.  

102 The actual and lowered scenarios are almost identical until about 10am on 21 February 2015 
confirming that flood levels at Goovigen to this point in time were unaffected by water from 
Callide Dam catchment.

103 If the dam commenced the flood event at the fixed spillway crest level (which was not 
permitted, as explained above), the maximum benefit at Goovigen would have been a 
lowering of the second flood peak at Goovigen of around 250mm.  

104 If the dam had not been in place at all, the event at Goovigen would have been a triple-peaked 
event with an additional peak at 10:00 on 21 February 2015 as discharge from Callide Dam 
arrived. 

Figure 3 – Flood levels at Goovigen Township for three scenarios 

Jambin 

105 As no gauge exists at Jambin, modelling was used to estimate flood heights.  

106 Rising flood levels at Jambin were initially caused by local tributaries and inflows such as 
Oaky Creek. The initial and rapid rise from local tributaries occurred well prior to water arriving 
from the Callide, Kroombit, Kariboe and Grevillea Creek systems.  

107 The no dam scenario, also shown in Figure 4, indicates that significant benefit was provided 
at Jambin in terms of flood attenuation.  

108 If the dam commenced the flood event at the fixed spillway crest level (which was not 
permitted, as explained above), the maximum benefit at Jambin would have been a lowering 
of the flood peak by about 130mm.   
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Figure 4 – Flood levels at Jambin for three scenarios 

Biloela

109 Modelling confirms that peak flood levels around Biloela in this flood event were caused by 
discharges from the Kroombit Creek catchment and that Washpool Gully on the eastern side 
of Biloela was flowing south to north at the peak of this event. This is evidenced by on-site 
debris.  

110 Figure 5 shows the difference in modelled flood levels around Biloela between what actually 
occurred and what would have happened in the hypothetical scenario if the dam had been 
drained down to a level of the fixed spillway crest prior to the onset of rain.  The red area 
indicates the area that would have experienced lower peak flood levels under this hypothetical 
scenario. 

111 The grey area shows where there was no difference in peak flood levels between what 
actually occurred and the hypothetical scenario.  This means that the peak flood levels around 
Biloela were not attributable to flows from Callide Dam but rather were attributable to Kroombit 
Creek.  

112 In summary, peak flood levels in the vicinity of Biloela during the February 2015 flood event 
were a result of Kroombit Creek discharges and the discharge from Callide Dam made 
negligible (less than 1cm) difference to the flood peak in the immediate vicinity of Biloela.  
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Modelling Conclusions 

113 As a result, the following conclusions can be drawn from the modelling in relation to the 
impacts at Goovigen, Jambin and Biloela: 

(a) There is no doubt Callide Dam attenuated the flood.   

(b) Downstream impacts were substantially caused by waters emanating from locations 
other than Callide Dam. 

(c) Major flood levels were experienced at Goovigen and Jambin before any of the peak 
discharges from Callide Dam arrived at those locations. 

(d) When the peak discharges from Callide Dam arrived at Goovigen and Jambin, the 
result was to create a minor increase in flood levels at those locations, which were 
already experiencing major flood levels. 

(e) Modelling confirms that peak flood levels around Biloela in this flood event were 
caused by discharges from the Kroombit Creek catchment and the discharge from the 
dam made negligible (less than 1cm) difference to the flood peak in the immediate 
vicinity of Biloela. 

(f) Even if Callide Dam had commenced the flood event at the fixed spillway crest level 
(being 41% of the design full supply level), which was not permitted for the reasons 
outlined above, the modelled reduction in flood levels at Goovigen and Jambin are 
very minor (250mm and 130mm respectively). 

   



Appendix E    |    Submission by SunWater E.25

 

Callide Creek Flood Review – SunWater Submission  Page 22
 

E Reducing the Callide Dam level in advance of the 2015 Flood Event 

114 There have been suggestions that SunWater should have lowered the level of Callide Dam in 
advance of the flood event to provide further space in the dam for the impending rainfall event.  
It appears to be contended that if SunWater did this, downstream flooding might have been 
avoided. 

115 The suggestion is misconceived. 

116 First, as indicated in Section C3 of this submission, if SunWater pre-emptively released water 
as suggested for flood mitigation purposes, SunWater would have committed an offence. 

117 Secondly, even if was lawful to do so, there was no reasonable justification for discharging 
large volumes of water in advance of the flood event.  As to this: 

(a) The forecast rainfall (100-150 millimetres) was not substantial in terms of the dam's 
capability. Indeed, depending on the spatial and temporal distribution of the rainfall, 
the dam may not have even filled with that depth of rainfall (bearing in mind the dam 
was at 84% at the commencement of the event). 

(b) In any event, the forecast could not be relied on to discharge water.  As explained in 
Section D2, the Bureau's forecasts are, by their nature, inherently unreliable. 

(c) Depending on the nature of the flood, the lowering of the level would not necessarily 
provide any substantial flood mitigation benefits.  The modelling discussed above in 
Section D2 demonstrates this point in the case of the 2015 Flood Event. As indicated, 
even if Callide Dam had commenced the 2015 Flood Event at the fixed spillway crest 
level (being 41% of the design full supply level), which was not permitted for the 
reasons outlined above, the modelled reduction in flood levels at Goovigen and 
Jambin are very minor (250mm and 130mm respectively). 

118 Thirdly, any decision to release water in the face of an oncoming weather system runs the risk 
of exacerbating downstream flooding if the rainfall falls downstream of the dam particularly 
whilst water that has been released from the dam is still within the river system. 

119 Fourthly, the suggestion is made purely with the benefit of hindsight.  As explained in Section 
D2, the actual rainfall received was substantially in excess of the forecast.  The intensity of the 
rainfall was not forecast at all.  

120 Fifthly, as demonstrated in Section D2, lowering the dam level to the fixed crest would not 
have made any material difference to the flooding impacts at Goovigen, Jambin and Biloela. 

121 SunWater notes that the IGEM may, as part of the review, consider the impacts and benefits 
of changing Callide Dam from a purely water supply dam to a dual purpose dam.  In 
SunWater's view, any decision to change the status of the dam should only be made after a 
comprehensive study is undertaken examining: 

(a) the water supply issues associated with the change; and 

(b) flood operations across a large number of actual and design floods. 
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1. Background

1.1 Callide Dam Description 
Callide and Kroombit Dams are both in the headwaters of the Callide Valley upstream of the town of 
Biloela.  The dams are managed as part of the one water supply scheme.  The major creeks in the 
Callide Valley Region are the Callide, Kroombit and Kariboe Creeks. 

The Callide Valley Water Supply Scheme is centred on the Callide and Kroombit Creeks. The purpose 
of the scheme is to provide water for the Callide Power Stations, downstream irrigation and town 
water supplies.  Callide Dam is the major headworks of the Callide Valley Water Supply Scheme. 

Callide dam is situated on the Callide Creek at AMTD 81.0 km upstream from its junction with the 
Don River and is approximately 12 km by road east of the town of Biloela. 

Callide dam has a catchment area of 516 km2. Construction of the rock and earth fill dam with a 
central spillway was completed in early 1965. The spillway is of concrete ogee crest construction with 
automatically operated, radial gates. The spillway gates were installed in 1988.  The storage capacity 
at Full Supply Level (FSL), EL 216.10m is 136,300 ML. 

1.2 Spillway Gates 
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1.2.1 Callide Dam Statistics 
Table 1-1 Callide Dam Details 

Overview 

Dam Name Callide Dam 

Storage Name Lake Callide 

Location Latitude  24° 25’ 38” S 

Longitude 150° 64’ 00” E 

Regional Council Banana Shire 

Nearest Town with Road Access Biloela 

Stream and AMTD Callide Creek AMTD 80.1 km 

Catchment area 516 km2 

Average rainfall 683.3 mm 

Main Dam 

Type Rock and Earthfill 
Full Supply Level (FSL) 216.10 m AHD 
Storage capacity at FSL 136,300 ML 
Storage area at FSL 1,240 ha 
Dam Crest Level (DCL) 219.24 m AHD 
Maximum height of the dam 37.24 m above foundation 
Crest length along axis (main 
embankment) 2008 m (including spillway) 
Spillway 
Spillway type Automatically operated, Radial Gate 

controlled reinforced concrete ogee 
crest 

Spillway crest level 207.57 m AHD 
Crest length  79.25 m 
Outlet Works 
Description • Concrete Intake Tower
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• 2/1220 mm diameter concrete
lined MS pipes, within a 
reinforced concrete outlet 
conduit 

• Concrete Valve House

Outlet Control • Callide A Outlet – 2 x 400mm Gate
Valves 

• Callide Creek Outlet 1 x 600mm
Cone Valve & 1 x 300mm 
Cone Valve 

• Kroombit & Kariboe Creek Outlet
1 x 914mm Butterfly Valve 

• 2 x 1200mm butterfly Valves to
isolate Callide B and Biloela 
water supply pipes. 

• Callide B & C Outlets 2x 850mm
pipes 

• Biloela Shire Council O/T 2 x 450
Gate Valves 

1.2.2 Historical Operations 

Until January 2011 the gates Callide Dam spillway gates had never been operated during a flood.  
During January 2011 only the centre pair of gates opened.  They opened automatically as expected.  
The maximum gate opening was approximately 17cm.  The peak discharge was only about 20m3/s. 

Prior to January 2013 the gates had never been operated manually except for the purpose of 
function testing of the gates and only one gate pair at a time. 

In January 2013 the dam experienced its flood of record.  Due to a reduced operating level that was 
in place at the time of the 2013 event, the spillway gates were initially operated manually until the 
storage level rose and the gates then operated automatically. At the commencement of the January 
2013 event the storage was at EL 211.14m or 61%. At this storage level there was 53,000ML of spare 
capacity to FSL.  The estimated peak inflow was 2,411m3/s.  The storage reached a level of 216.75 
and a peak discharge of approximately 2,062m3/s 

In February 2013 the dam experienced a further flood event.  This event was significantly smaller 
than the January 2013 event. The estimated peak inflow was 1,291m3/s.  The storage reached a level 
of 215.54 and a peak discharge of approximately 723m3/s 

1.3 Description of February 2015 Flood Event 
On the morning of the 20th February 2015 Callide Dam was at 214.29m.  This was 1.21m below the 
reduced maximum operating level of 215.5m. This was a storage volume of 114,900ML or 89% of the 
reduced operating level storage volume of 129,041ML or 84% of the design full supply volume of 
136,300ML. 

The Bureau of Meteorology (BoM) was forecasting TC Marcia would cross the coast as a category 5 
cyclone north of Yeppoon.  The BoM rainfall forecast for the Callide catchment for the 20th February 
was 100mm to 150mm.  
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Throughout Friday 20th February SunWater undertook preparation activities and continued to 
monitor the weather situation. 

The Gauging station on Callide Creek at 96km recorded minor amounts of rainfall from about 9am on 
the 20th February.  All recordings were less than 10mm per hour until 14:00 hours when the station 
started to record more significant totals. 

The recorded streamflow height at 96km indicated stream flows of less than 10m3/s until 
approximately16:30 hours on the 20th February. 

The Callide Dam headwater level recorder indicated small rises in storage from rainfall until 
approximately 18:00hours.  At 18:00 hours on 20th February the storage level was 214.46m. From 
18:00 hours the storage rate of rise began to increase.  At 20:15 hours the storage was at 215.92m 
and rising at a rate of 39m per day.  This was the peak rate of rise during the event.. 

At 19:45 the recorded height at 96km had reached 10.23m and rising.  At this time the gauging 
station ceased recording due to inundation of the instrumentation hut.  Later surveys have indicated 
that the water level peaked at approximately 11.1m.  This is some 2.5m higher than the previously 
recorded record of 8.6m in 2013.  The estimated peak inflow was 4,600m3/s. 

The recorded storage level exceeded the reduced maximum operating level of 215.5m at 
approximately 20:00 hours on 20th February 2015.  At this time the Callide Dam EAP contemplated 
the manual operation of the spillway gates.  However due to the close proximity of TC Marcia and 
cyclonic winds it was assessed as too dangerous for staff to leave the relative safety of the site office. 

The Callide Dam tailwater gauge ceased recording shortly after 20:00 hours and gave no indication of 
a spillway discharge  

Staff first confirmed that all 6 spillway gates were open at approximately 21:30.  This was the first 
opportunity for staff to safely undertake surveillance activities.  At that time the centre gates were 
open 4.0m.  The outer gate pairs were 3.0m open. 
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APPENDIX B:
Resource Operations Licence – Callide Valley

This Appendix has been omitted  
due to personal details contained within
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APPENDIX C:
Resource Operations Plan – Fitzroy Basin

This Appendix has been omitted as it is publicly available at 

https://www.dnrm.qld.gov.au/water/catchments-planning/catchments/fitzroy-basin

https://www.dnrm.qld.gov.au/water/catchments-planning/catchments/fitzroy-basi
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PRODUCTION‐#1611217‐v3‐4B_Summer_Preparedness_Paper_EMC_August 

Executive Summary 
SunWater preparations for the 2014‐15 wet season are well advanced.  Preparations include: 

 Review and update of the Emergency Action Plans (EAPs) for each dam; 
 Training of staff for dam duty officer (DDO), emergency event coordinator (EEC) and flood operations 

centre (FOC) roles; 
 Staff rosters; 
 Routine preparations; 
 Critical repairs 

Background 
SunWater  assets  and  operations  are  prone  to  impacts  from  flooding.  During  the  wet  season,  SunWater 
routinely activates the Emergency Action Plans (EAPs) for its dams.  

Seasonal Outlook (Bureau of Meteorology) 
Currently, SOI values (typically an indicator of El Nino) are fluctuating around 0, indicating an ‘average’ season 
ahead for flood events. This will continue to be monitored.  At the time of writing, the Bureau of Meteorology 
is still affirming the possibility of a late developing El Nino. However, whilst this development would mean the 
likelihood of widespread floods might be reduced; in any individual catchment major flood events are still 
possible. Investigation of past floods in Qld shows that low SOI values don’t significantly diminish the 
probability of flood events until very strong El Nino events. La Nina phases do increase their probability 
however.  

In the event an El Nino doesn’t develop, an ‘average’ wet season is the most likely outcome. Figure 1 shows 
the rain outlook for October to December with the 3 month rainfall totals that have an estimated 75% chance 
of being exceeded.  

 
Figure 1 – Rainfall Outlook to December 

The outlook on cyclones is near average.  The long term average number of cyclones is 4 per season in eastern 
Australia.  There is currently a 42% chance of more than four. 
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Proposal or Progress 
Bulk Water 

Emergency Actions Plan Updates and Training  

Emergency Actions Plans are in place for each of SunWater’s dams.  Notification and communication lists have 
been reviewed and submitted to the regulator as required. The re‐organisation of SunWater has been 
reflected in the changes. Some minor external contact changes may follow in the lead up to Christmas.  

Three of the SunWater EAPs (Fairbairn, Tinaroo and Paradise) were only approved by DEWS for 1 year.  
SunWater has developed and submitted these EAPs in a new format.  An independent consultant was 
engaged to assist with the development of the new EAPs.  The old EAPs will continue to apply until DEWS 
approve the new EAPs.  

Routine EAP training has been rolled out and will continue through November. Additional training will be 
delivered for Tinaroo, Fairbairn and Paradise Dams as soon as the new EAPs are approved.  

Staffing 

Staff rosters are in place for the EAP roles of Dam Duty Officer, Emergency Event Coordinators, FOC duty 
team, and technical decision maker.  A complete set of rosters over the Christmas close down period will be 
published and circulated to key staff early in December.  This later publication will include corporate relations 
and customer support groups. 

Flood Operations Centre 

Flood operation Centre training is in progress. Modelling and procedural components are being delivered to 
the flood operations teams and will be completed by mid‐November.   

Flood Operations will be enhanced with the roll out of the flood operations ‘wiki’ (see Figure 2) to be a ‘live’ 
resource on December 1st with the aim of assisting flood operations at 4 SunWater storages (Fairbairn, 
Burdekin, Paradise and Beardmore) and at Ross Rover and Scrivener Dams. Additional dams will be added 
prior to the wet season 2015‐16. This is intended to be a one stop shop for flood data, history, modelling and 
emergency action plans.  

 
Figure 2 – Flood and Streamflow Flood event support page 
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Figure 3 – Peak correlation forecasting tool example.  

Additional features include peak stage graphs to assist in the confirmation of model results (Figure 3) and links 
to ensure quality control. 

The Bureau of Meteorology data agreement has been revised and updated to reflect the additional SunWater 
involvement with ALERT networks for local councils. The Bureau will now supply data for all our catchments as 
per the agreement rather than solely the existing South East Qld sites and the Townsville area. The dataflow 
should be available prior to December 1st.  

Routine Preparations 

The SunWater maintenance programs include a number of routine preparations for the wet season.  These 
preparations include items such as: 

 Replenishment of fuel stores; 

 Function testing  of critical items such as spillway gates, back up generators, equipment, 
instrumentation and communication systems; and 

 Checking of staff accommodation and provisions. 

These preparations are scheduled to be complete by end November. 

Asset Condition and Emergent repairs 

Critical  flood  damage  repairs  have  been  completed  or  are  at  a  stage where  immediate  risks  have  been 
lowered to an acceptable level.  

Corporate Relations

In  the  lead up  to  the 2013/2014 wet  season, SunWater’s Senior Media Advisor will visit key media outlets 
throughout SunWater’s regions to ensure that they understand:  

 SunWater’s responsibilities during emergency events; 
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 That SunWater Dams (with the exception of Peter Faust Dam) are not flood mitigation dams and large 
releases cannot be made pre‐emptively before a wet season; and 

 Other  available  sources  of  information, including  the  Bureau  of  Meteorology  and  Local  Disaster 
Management Groups. 

As per the Flood Commission of Inquiry requirements, the Corporate Relations Team placed Public Notices in 
regional newspapers  advising  residents  living  in  the  immediate  vicinity of  SunWater dams  that  they  could 
register  for  the  Emergency Notification  List  to  be directly  alerted  in  the  event of  an  emergency  situation. 
Additionally, a media release was sent to all regional media outlets to further advertise this service and a web 
application was developed to allow interested customers to access further information and to register for this 
online. 

The Corporate Relations Team has implemented a roster for 24/7 media response and will work with regional 
rostered staff to manage any media issues, should they arise.  

Additionally, SunWater’s brochure regarding Dam Management during Floods will be made available from the 
front page of  SunWater’s website  from  the  start of December  2014  and  remain on  the  front page of  the 
website until the end of March 2014 

The  Strategic  Response  and  Crisis Management  Handbook  is  being  updated  and  will  be  redistributed  in 
December  2014.  Senior  leaders  will  be  apprised  of  the  updated  version  at  the  Senior  Leaders  forum  in 
December. 

The Bulk Water Flood Management Framework has been developed from the lessons learnt exercise from the 
January 2013 flood events and is available on SIMON along with templates for communication reports. 

Irrigation Schemes 

A number of irrigation schemes are located in Far North Qld where cyclone preparedness is essential. 

The following dot points are the key activities being co‐ordinated by Service Managers leading into the 
summer wet season. 

 The Bureau of Meteorology’s forecast for all schemes but particularly North Queensland will be 
monitored for any significant weather events. 

 All drainage structures cross drains, channel bank overflows and catch drains inspected and treated 
for weed infestations and blockages. 

 Christmas/new year staff rosters are being developed and will be completed by the end of 
November. 

 Strong focus on reducing staff leave balances by implementing leave plans prior to commencement 
of peak irrigation demand. 

 All vehicles and equipment prestart’ s conducted and with additional checks and fuelling to be 
done just prior to Xmas closedown. 

 Depot’s pre cyclone season clean up well advanced with additional clean up planned in the week 
leading up to the Xmas closedown 

 Mechanical and Chemical treatment of Channel terrestrial and aquatic weeds ongoing to ensure 
channels are unrestricted prior to peak irrigation season. 
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 Expanded Acrolien programme instigated in the Burdekin main channels to minimise restrictions 
from aquatic weed infestations. 

 Emerald LN1 drain is clean and free from obstructions for the entire length through town. 
 Preparations well advanced to ensure temporary diesel pumps for St George and Fairbairn Dam are 

serviced and operational ready to be installed subject to dam Levels. 
 Function testing of critical items such as back‐up generators, equipment, instrumentation and 

communication systems will be completed prior to any significant weather events or the Xmas 
shutdown. 

 Clare TWS backup power via portable 25KVa generator (Major check over and test run in 
November) 

 Millaroo, Dalbeg and Mutchilba TWS backup by truck delivery from Clare and Mareeba. 
 Bundaberg Scheme based workshop in Mid October to review: 

 Emergency Action Plans for Woongarra and ISIS  Balancing Storages   
 Emergency Contact lists Update 
 EEC  and Duty rosters ,for assistance to BW and IS responsibilities  

Extremely hot and dry conditions in the Burdekin and Bundaberg schemes has caused significant aquatic weed 
growth and resulting channel restrictions in previous years.  Service Managers have scheduled shutdowns and 
acrolein injections in close liaison with Irrigation Advisory Committees in the lead up, and throughout, the 
summer period. 

Recommendation 
For noting. 

Attachments 
Nil 

24 October 2014 
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Functions of the Office of the Inspector-General  
Emergency Management

The position of Inspector-General Emergency Management (IGEM) is 
established under the Disaster Management Act 2003 (Qld) Part 1A.   
Section 16C of the Disaster Management Act 2003 (Qld) provides that the 
functions of the Office of the IGEM are to:

 • regularly review and assess the effectiveness of disaster management 
  by the State, including the State Disaster Management Plan and its 
  implementation;

 • regularly review and assess the effectiveness of disaster management 
  by district and local groups, including district and local disaster  
  management plans;

 • regularly review and assess cooperation between entities responsible 
  for disaster management in the State, including whether the disaster 
  management systems and procedures employed by those entities  
  are compatible and consistent;

 • make disaster management standards;

 • regularly review and assess disaster management standards;

 • review, assess and report on performance by entities responsible for 
  disaster management in the State against the disaster management 
  standards;

 • work with entities performing emergency services, departments  
  and the community to identify and improve disaster management 
  capabilities, including volunteer capabilities;

 • monitor compliance by departments with their disaster management 
  responsibilities;

 • identify opportunities for cooperative partnerships to improve disaster 
  management outcomes; and

 • report to, and advise, the Minister about issues relating to the  
  functions mentioned above; and

 • make all necessary inquiries to fulfill the above functions.

 

Inspector-General Emergency Management



2015 Callide Creek Flood Review    |     AppendicesF.4

Inspector-General Emergency Management

THIS PAGE
INTENTIONALLY
BLANK



Appendix G    |    Independent review of Callide Creek flooding G.1

Inspector-General Emergency ManagementG

Appendix G

Independent review  
of Callide Creek flooding, 
TC Marcia, February 2015

Prepared by BMT WBM



2015 Callide Creek Flood Review    |    AppendicesG.2

Inspector-General Emergency Management

THIS PAGE
INTENTIONALLY
BLANK



Appendix G    |    Independent review of Callide Creek flooding G.3Appendix G    |    Independent review of Callide Creek flooding G.3

www.bmtwbm.com.au

Independent Review of Callide Creek Flooding,
Tropical Cyclone Marcia, February 2015
Final Report
June 2015

R.B21411.001.03



2015 Callide Creek Flood Review   |   AppendicesG.4

Independent Review of Callide Creek Flooding, Tropical Cyclone Marcia, February 2015 i 
Executive Summary  
 

R.B21411.001.03.docx   
 

Executive Summary 

Background 
On Friday 20 February 2015, tropical cyclone Marcia crossed the Queensland coast at 07:30 and tracked 
southwards. As the cyclone crossed the Callide Creek catchment, up to 370mm of rainfall was recorded, with 
over 250mm having fallen in under 6 hours in some locations. In the upper reaches of the Callide and 
Kroombit Creek catchments, the rainfall is estimated to have a return period of between 200 and 500 years. 
The highest intensity rainfall was recorded at the Kroombit Tops gauge, having a return period of 
approximately 500 years.  

As the cyclone passed Callide Dam, the strong winds prevented SunWater dam operators from manually 
operating the gates of the dam. It is estimated that just before 20:30 on Friday 20 February 2015, the gates 
automatically opened in response to the rising water level in the dam. A significant volume of water was 
released into Callide Creek, which led to flooding along Callide Creek downstream of the dam. Along the 
north side of Biloela on the banks of Callide Creek, numerous properties were flooded. 

As the floodwaters in Callide Creek started to recede, the flood from Kroombit Creek started to affect 
properties around Biloela. Floodwaters spilled from Kroombit Creek, flowing along Washpool Gully and into 
Callide Creek. The peak flood levels throughout most flood affected properties in Biloela were associated 
with flows from Kroombit Creek, not Callide Creek. Downstream from Biloela, the floodwaters met with runoff 
from other surrounding mostly unregulated tributaries of Callide Creek leading to extensive flooding. Further 
downstream, the towns of Jambin and Goovigen also experienced major flooding, with levels higher than the 
2011 and 2013 flood events.  

The Inspector-General Emergency Management (IGEM) has committed to delivering a report to The 
Honourable Jo-Ann Miller, Minister for Police, Fire and Emergency Services and Minister for Correctional 
Services on 5 June 2015, containing a review of the:  

 Impact to the community of the Callide Valley from the flooding event; 

 Operation of the Callide Dam in the lead-up to and during the event; 

 Disaster management arrangements; and 

 Performance of critical telecommunications infrastructure in the event.  

IGEM has commissioned BMT WBM to prepare an independent technical review of the February 2015 flood 
event in Callide Creek. The independent and technical report is presented in this document and will serve as 
supporting information to the IGEM report. 

Data 
Data relating to the flooding which occurred during the February 2015 flood event has been collated and 
analysed in detail as part of this review. The data includes rainfall, river level and wind observations, rainfall 
forecasts, dam operation event logs, past flood studies and mapping, emergency management documents 
relating to Callide Dam, damages assessments, photographs, and notes from interviews held between IGEM 
and flood affected residents. 
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The information has been examined and cross checked to verify accuracy, and time lines have been 
established to show when events occurred and actions were undertaken by all personnel and agencies 
involved in the management of the event. This includes the lead-up to the cyclone, during the rainfall and 
cyclone, during the flood, until flood waters started to recede. 

 

Figure 1 Gate opening timeline 

Discharge from the dam has been calculated and applied to a flood model, purposely developed for this 
review. The flood model also receives flows from the other tributaries in the Callide Creek system, and routes 
the flood flows through the valley to the confluence with the Don River downstream from Goovigen. Although 
minimal data are available for calibration of the flood model, the model performance has been checked 
against photographic and anecdotal evidence of flooding within the valley. A reasonable match between 
actual and simulated flood behaviour has been achieved. 

To assess the impact of discharges from Callide Dam, assessment has been undertaken to determine the 
relative portion of discharge from the dam, against discharge occurring from the other major tributaries of 
Callide Creek, as well as rainfall within the lower Callide Creek and its minor tributaries. 

Findings 
From this review, BMT WBM has found no evidence to suggest that during the February 2015 event, 
SunWater did not operate Callide Dam in accordance with the Callide Dam Operation and Maintenance 
Manual and the Callide Dam Emergency Action Plan. However, the following points are noted: 
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 An error in the calculation of the catchment rainfall required to fill the dam resulted in a delay in prediction 
by SunWater that the dam would exceed the full supply level and begin to discharge into Callide Creek 
during the event. Based on the current operational rules associated with the dam, this would not have had 
an effect on downstream flooding. 

 At 20:28 the water level in the dam reached the theoretical middle gate trigger level of 216.260m. It is 
expected that the middle gates began to open at this time. It is possible the gates could have opened 
slightly earlier or later, depending on the exact configuration of the gate opening mechanism. 

 Although the process to start notifying downstream residents of a release from the dam was commenced 
at 20:23, five minutes before the gates are estimated to have started to open, the SMS notification was 
not logged as being sent to residents until 20:39, 11 minutes after the gates are estimated to have 
opened at 20:28. Phone calls to residents commenced from this time. 

 Manual operation of the dam gates was not possible during the event due to the extreme wind at the time 
the trigger level for manual release was reached. Modelling has shown that manual operation of the gates 
would have only marginally affected downstream flood levels or the time of peak. 

 The tools available for SunWater to carry out reliable and accurate flood forecasting are considered 
inadequate, particularly given the flood risk that the downstream communities face. This includes: 

○ Rainfall observations – operations rely on a single rain gauge within the catchment, with no 
communications redundancy. 

○ Dam and spillway observations – there is no automated logging of the gate openings, and no tailwater 
gauge on the spillway to monitor spills. 

○ River level observations – there is insufficient distribution of river gauges, with no communications 
redundancy. 

○ Models and spreadsheets used for flood forecasting - the spreadhseet used for estimating rainfall / 
runoff required to fill the dam appears to be in error, the spreadsheet model does not allow for forecast 
rainfall input, and the more comprehensive hydrologic model is currently under development. 

○ Flood warning system – the methods used for notification of downstream residents is inadequate, has 
no redundancy, and is not able to notify all affected residents. 

 Pre-release of water from Callide Dam would have had some influence on the rate of discharge from the 
dam during the event. However, due to the major discharges occurring in adjacent creeks, the Callide 
Valley would have still experienced a major flood. This assessment is based upon modelling a range of 
pre-release scenarios, including a scenario which retained 91% of the February 2015 event inflows. 

Recommendations 
A range of recommendations have been provided to improve the flood response during future events. 
Recommendations are provided for implementation by: 

 SunWater: Improvements to the monitoring, control, forecasting and warning capabilities associated with 
the dam management; and 
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 Council and LDMG: Improvements to land use planning, disaster planning, flood warning, and flood 
education and preparedness. 

The recommendations are grouped according to Monitoring, Prediction, Control, Warning, Communications, 
Flood Planning, Flood Awareness and General. 
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Abbreviation Meaning 

AEP  Annual Exceedance Probability 
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AMTD  Adopted Mean Thread Distance 

ANCOLD  Australian National Committee on Large Dams 

AOC  Area Operations Centre MA Media Advisor (SunWater) 

AOM  Area Operations Manager (SunWater) 

BoM  Bureau of Meteorology  

BSC  Banana Shire Council 

CCE  Chief Civil Engineer (SunWater) 

CEO  Chief Executive Officer 
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DCF  Dam Crest Flood  
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DCS  Department of Community Safety  
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DSG Dam Safety Group  
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FOO  Flood Operations Officer (SunWater) 
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MAM  Manager Asset Management (SunWater) 

O&M  Operation & Maintenance 
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1 Introduction 

1.1 Introduction 
On Friday 20 February 2015, tropical cyclone Marcia crossed the Queensland coast at 07:30 and 
tracked southwards. As the cyclone crossed the Callide Creek catchment, up to 370mm of rainfall 
was recorded, with over 250mm having fallen in under 6 hours in some locations.  

As the cyclone passed Callide Dam, the strong winds prevented SunWater dam operators from 
manually operating the gates of the dam. It is estimated that just before 20:30 on Friday 20 
February 2015, the gates automatically opened in response to the rising water level in the dam. A 
significant volume of water was released into Callide Creek, which led to flooding along Callide 
Creek downstream of the dam. Along the north side of Biloela on the banks of Callide Creek, 
numerous properties were flooded. 

As the floodwaters in Callide Creek started to recede, the flood from Kroombit Creek started to 
affect properties around Biloela. Floodwaters spilled from Kroombit Creek, flowing along Washpool 
Gully and into Callide Creek. The peak flood levels throughout most flood affected properties in 
Biloela were associated with flows from Kroombit Creek, not Callide Creek. Downstream from 
Biloela, the floodwaters met with runoff from other surrounding mostly unregulated tributaries of 
Callide Creek leading to extensive flooding. Further downstream, the towns of Jambin and 
Goovigen also experienced major flooding, with levels higher than the 2011 and 2013 flood events 
(refer to Figure 1-1). 

The Inspector-General Emergency Management (IGEM) has committed to delivering a report to 
The Honourable Jo-Ann Miller, Minister for Police, Fire and Emergency Services and Minister for 
Correctional Services on 5 June 2015, containing an assessment of the following: 

 The impact to the community of the Callide Valley from the flooding event on Friday 20 February 
2015 

 The operation of the Callide Dam in the lead-up to and during the event, including: 

○ Whether recommendations from the Review of Callide Dam Gate Operations in the January 
2013 Flood Event were implemented, and did, or would have if implemented, alter the impact 
to the community 

○ The application of the Emergency Action Plan including integration with relevant disaster 
management plans 

○ Whether the operating specifications of the Callide Dam at the time of the event were 
reasonable 

 Disaster management arrangements, specifically: 

○ Risk assessment and hazard mitigation strategies 

○ Disaster management planning and disaster operations, including warnings 

○ Engagement and communications, including with the community 

 Performance of critical telecommunications infrastructure in the event.  
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IGEM has commissioned BMT WBM to prepare an independent technical review of the February 
2015 Callide Creek flood. The resultant independent and technical report is presented in this 
document and will serve as supporting information to the IGEM report to be delivered to The 
Honourable Jo-Ann Miller MP on 5 June 2015. 
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Figure 1-1  Locality Map 
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1.2 Scope of Works 
The scope of works associated with this technical review include: 

 An assessment of the impact of discharges from Callide Dam on the overall flooding in 
the Callide Valley, including the impacts on Biloela, Jambin and Goovigen townships 
within the Valley. 

Through review and analysis of the literature and use of hydrologic and hydraulic models, the 
impacts of flooding experienced in February 2015 have been assessed. The assessment 
includes: 

○ detailed analysis of rainfall which caused the flood, including assessment of the return period 
associated with the event; 

○ estimate of the inflows and discharge from the Callide Dam during the event; 

○ joint calibration of hydrologic and hydraulic models for simulation of the February 2015 
event; 

○ provision of flood maps for Biloela, Jambin and Goovigen, and overview maps of the Callide 
Valley to cover the rural areas between each township. Peak flood level, time of peak, and 
flood depth are mapped; and 

○ comparison of February 2015 discharges and flood mapping to previously published flood 
maps throughout the Callide Valley. 

 An assessment of whether SunWater operated Callide Dam in accordance with the 
relevant dam operating procedures and specifications, and the relevant aspects of the 
Callide Dam Emergency Action Plan (EAP). 

Event timelines are presented covering the period from the first warning of a potential event, 
through to the receding of flood waters. The following timelines are provided: 

○ timing of warnings and intelligence received, and warnings issued to the community; and 

○ timing of gate operations. 

The timelines have been analysed to determine: 

○ whether operation of the dam was compliant with the specifications; 

○ any actions (within the existing operating procedures) that could have been taken to reduce 
the impact of flooding; and 

○ any actions (outside of the existing operating procedures) that could have been taken to 
reduce the impact of flooding. 

 An assessment of the possible flooding impacts on communities downstream of the dam 
if different dam operation rules and specifications were adopted, with the aim of 
providing a greater degree of flood mitigation.  
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The following scenarios have been assessed to identify the impact that Callide Dam release had 
on flooding downstream, and how that flooding may have been different under different 
hypothetical scenarios: 

○ Flood Scenario 1 - February 2015 event – As it Happened 

○ Flood Scenario 2 - What if Manual Flood Operation was Possible? 

○ Flood Scenario 3 - What if there was no Callide Dam? 

○ Flood Scenario 4 - What if Callide Dam had been lowered to 50% storage capacity before 
the event? 

○ Flood Scenario 5 - What if Callide Dam was completely full to full supply level before the 
event? 

○ Flood Scenario 6 - What if there was improved prediction and warning? 

Recommendations are provided where potential changes to the dam operation would have 
resulted in reduced flooding or improved response during the February 2015 event. Such 
changes would require changes to the Operation and Maintenance Manual and Emergency 
Action Plan. 

 An assessment of the extent to which recommendations of the 2013 review of Callide 
Dam operations were implemented, and did, or would have if implemented, alter the 
impact to the community. 

A review of the recommendations from the 2013 review has been undertaken and is 
summarised. 

 A report on the outcomes of the assessments which includes details of the: 

○ Methodologies applied in undertaking the assessment 

○ Data which was incorporated into the assessment 

○ Results and conclusions of the, assessment and the facts and evidence on which 
these conclusions were based. 

This report addresses all listed requirements including data collation and review, hydrologic and 
hydraulic analysis, flood mapping, review of operations, and recommendations. 

1.3 Description of Area 

1.3.1 Catchment 
Callide Creek is a tributary of the Don River, which is part of the Fitzroy River system. The 
catchment area to the confluence with the Don River is 4,648km2. The main tributaries of Callide 
Creek are shown on Figure 1-2 and summarised below: 

 Kariboe Creek (587km2) – a major tributary flowing through the town of Thangool, merging with 
Kroombit Creek to the south of Biloela. 
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 Grevillea Creek (619km2) – a major tributary merging with Kariboe Creek and Kroombit Creek to 
the south of Biloela. 

 Prospect Creek (493km2) – a major tributary of Kroombit Creek, merging to the west of Biloela. 

 Kroombit Creek (629km2) – a major tributary of Callide Creek, flowing past the southern side of 
Biloela, merging with Callide Creek at Jambin. During major flooding, floodwaters in Callide 
Creek and Kroombit Creek mix via Washpool Gully around the eastern side of Biloela, and 
across the floodplain between Biloela and Jambin. Kroombit Dam is located on Kroombit Creek, 
approximately 30km upstream from Biloela. 

 Bell Creek (593km2) – this tributary flows into Callide Creek at Goovigen just 20km upstream of 
the Callide Creek confluence with the Don River. Floodwaters from Bell Creek do not have a 
significant influence on Callide Creek flooding, since the Bell Creek flood wave passes before 
the major flows within Callide Creek reach this part of the system. 

The remaining 1,727km2 of the catchment comprises Callide Creek and its minor tributaries. Callide 
Dam is located 80km upstream from the Don River confluence, and approximately 10km upstream 
from Biloela. The catchment area draining into Callide Dam is 517km2. To put the relative size of 
the Callide Dam catchment into perspective, it forms 11% of the 4,648km2 Callide Creek 
catchment to the Don River and 17% of the 2,962km2 of catchment upstream from Biloela. 

 

Figure 1-2  Catchment Plan 
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Between Thangool and Goovigen, the channels of Callide Creek and its tributaries are braided with 
a tendency for inter-catchment flows to occur during large flood events. The river channel is subject 
to scour during high flows, altering the pattern of flooding from one event to another. 

1.3.2 Kroombit Dam 
Kroombit Dam, is a smaller storage than Callide Dam, located in the upper reaches of Kroombit 
Creek, to the southeast of Callide Dam. The spillway is a fixed weir with no gates. As the water 
level in the Kroombit Dam exceeds the spillway level, water freely flows over the spillway. 

 

Figure 1-3  Kroombit Dam at 08:46 on 21 February 2015 (source Banana Shire Council) 

1.3.3 Callide Dam 
Callide Dam is located at AMTD 80.1km on Callide Creek in the Fitzroy Basin about 10km 
northeast from Biloela. It was constructed in 1965 to provide cooling water for power generation 
and for urban and agricultural demands. In 1988 the dam was upgraded with the addition of gates, 
taking the full supply level (FSL) to 216.100m AHD (Water Solutions, 2013). Refer to Section 3 for 
description of the dam and gate operation. 
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Figure 1-4  Callide Dam wall and gates, with Callide Power Station 
in background (source: Banana Shire Council) 

 

In the period from the construction of the dam until the extreme rainfall event of January 2011, 
Callide Dam had never completely filled. In January 2011 major flooding occurred across large 
areas of Queensland, and the rainfall was sufficient to fill the dam to its FSL of 216.100m AHD. 
Gate releases in this event were modest, peaking at about 100m3/s (Water Solutions, 2013). 

In January 2013 former tropical cyclone Oswald tracked southwards along a line just inland from 
the Queensland coast. This system led to very heavy rainfall occurring during the period from 22 to 
29 January across the east coast of Queensland and New South Wales. Total recorded rainfall in 
the Callide Dam catchment in this event varied from about 320mm at the Callide Creek 96km 
gauge to 930mm at the Callemondah gauge. This led to significant releases being required from 
Callide Dam, with releases peaking at about 2,000m3/s. Areas downstream of the dam were 
flooded, including loss of livestock, machinery, fences, damage to residential and industrial 
premises and disruption to the transport network (Water Solutions, 2013). 
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Figure 1-5  Callide Dam spillway following 2013 event (source: Water Solutions, 2013) 

 

 

Figure 1-6  Callide Dam gates (source: Water Solutions, 2013) 

1.4 Roles and Responsibilities 
The roles and responsibilities associated with dam operation prior to, during and following a flood 
event are listed in the Emergency Action Plan (SunWater, 2015). The roles and responsibilities of 
key personnel within SunWater and external agencies are listed in the tables below (extract from 
EAP, 2015). 
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1.5 Some Facts and Figures 
Following the February 2015 event, various concerns have been raised by the community, media 
and other stakeholders. The following facts that have been confirmed are provided here to address 
some of these: 

 Callide Dam is not a flood mitigation dam. 

 The gates were not opened at 16:13 on 20 February 2015 as reported on Facebook. 

 The dam gates did not fail. Gate opening was automatically driven by the rising water level in 
the dam. 

 There are media references to the dam being at either 84% or 89% capacity prior to the event. 
The reference to 84% relates to the design FSL of 216.100m; whereas the 89% capacity relates 
to the reduced FSL of 215.500m. Contrary to media reports, SunWater did not allow the dam to 
fill from 84% to 89% in the days leading up to 20 February 2015; the water level remained 
constant and did not change. 

 Damage to the Telstra optic fibre occurred approximately one hour before water started to be 
released form Callide Dam. The damage is assumed to have occurred from stormwater runoff. 

 The best estimate based on the water level, is that the gates commenced opening at 20:283 on 
20 February. References to the gates being open at 20:18 are based upon a phone call at 20:18 
advising gate opening is imminent, and a record of activation of the EAP. The water level in the 
dam did not reach sufficient level to trigger gate opening until 20:28. 

 Contrary to media reports and early suggestions by SunWater, the flood event is not considered 
to have a 10,000 year return period. Rainfall observations suggest the return period across the 
Callide Dam catchment varied between a 200 year and 500 year return period event. It is 
plausible that the water levels experienced in the dam and the flooding experienced throughout 
the Callide Valley could have been more than a 500 year return period. 

 

                                                      
3 This is based upon the water level reaching the theoretical trigger level, which may vary from the actual configuration of the gates. 
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2 Review of Documents and Data 

2.1 Documents 
Documents are presented in chronological order of their publication. Much of the text provided in 
this Section has been directly extracted from the relevant document. Copied text is presented in 
italics. 

2.1.1 Callide Dam Stage II Radial Gates – Gate Operating Principle (Queensland Water 
Resources Commission, 1984) 
This drawing shows a section through the gate pier with the components of the operating system 
labelled. Labels are referenced in a description of the operating principle. Refer to Section 3.5 for 
explanation of the operating principle. A simplified schematic of the operating principle is provided 
in Section 2.5.24. 

2.1.2 Callide Valley Flood Risk Study – Phase 1 Flood Study (AECOM, 2010) 
This study was undertaken for Banana Shire Council. URBS and XP-RAFTS hydrologic models 
were used to estimate discharges in the catchment associated with various design floods. A 
Mike11 hydraulic model was then used to model the flood behaviour. 

The report contains flood mapping for the 20%, 10%, 5%, 2% and 1% AEP and PMF design flood 
events, and the February 1978 and February 2003 flood events. 

 

Figure 2-1  1% AEP flood mapping for the Callide Valley 

                                                      
4 The operating principle description in the Callide Dam Operation and Maintenance Manual (SunWater, Jan 2015) contains an incorrect 
reference that water spills over weir (C) into the gate control chamber (B). 
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2.1.3 Callide Dam – Dam Break 2012 (SunWater, 2012) 
This dam break analysis was undertaken as part of the required investigations following 
identification of dam leakage following the 2011 rainfall event. During this event, Callide Dam filled 
to its FSL of 216.100m for the first time. The leakage prompted a temporary lowering of the FSL to 
214.000m. This assessment involved simulating a sunny day failure of the left embankment5, 
opposed to the right bank used for the 2004 dam break analysis. 

The left embankment is not as deep as the right embankment which extends to the bottom of the 
reservoir. Therefore the left bank dam break analysis only affects the top 10.5m of the dam storage 
(opposed to 34.7m of the right embankment). The implications are a significantly smaller dam 
breach and subsequent discharge. 

The peak dam break discharge from this analysis was 5,070m3/s. 

2.1.4 Review of Callide Dam Gate Operations in the January 2013 Flood Event (Water 
Solutions, 2013) 
In January 2013 former tropical cyclone Oswald tracked southwards along a line just inland from 
the Queensland Coast. This system led to very heavy rainfall occurring during the period from 22 to 
29 January across the east coast of Queensland and New South Wales. Total recorded rainfall in 
the Callide Dam catchment in this event varied from about 320mm at the Callide Creek 96km 
gauge to 930mm at the Callemondah gauge. This led to significant releases being required from 
Callide Dam, with releases peaking at about 2,000m3/s. Areas downstream of the dam were 
flooded, including loss of livestock, machinery, fences, damage to residential and industrial 
premises and disruption to the transport network (Water Solutions, 2013). 

Owing to a prior dam safety issue, the full supply level of the dam was temporarily lowered in 
December 2012 while assessment of the issue was undertaken, and the event in January 2013 
occurred with the lowered FSL in place. At the lowered FSL, the automatic gate opening system at 
the original FSL could not be used, and hence the gates were largely operated manually during the 
event. 

After the event, questions were raised about the effect of dam operations on flooding downstream. 
The Department of Energy and Water Supply (DEWS) subsequently engaged Water Solutions to 
carry out an independent review of dam operations during the event.  

The recommendations from the 2013 event review were: 

 The specified temporary FSL rules proved to be impractical in this event. Revised rules need to 
be developed based on experience gained in this event, including both the ramp up and drain 
down phases and gate sequencing. Consideration should be given to allowing some dam level 
increase before releases are increased. Documentation should then be updated, and training 
provided.  

 The infrastructure issues discovered in this event need to be investigated and appropriate 
action taken. This includes the pump capacity restrictions and the severe oscillation of the left 
hand gate pair.  

                                                      
5 When referring to waterways and dams, references to left and right assume facing downstream. 
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 The manual method of controlling gates using the back-up pump is somewhat rudimentary. 
Investigations into methods to improve control, and for appropriate transitions to automatic 
control for larger floods, are recommended.  

 Current modelling of inflows focuses on gauged flows at the 96km GS, and the rating curve at 
this site is poor for high flows. Improvements in instrumentation and modelling of the Callide 
Dam catchment would likely improve the accuracy and lead time on projected releases.  

 A more centralised and standardised approach to maintaining logs during flood events should 
be considered  

 In an actual event little time is available to adjust flood operation rules. Hence it is 
recommended that SunWater endeavours to test proposed changes to rules thoroughly. 
Brainstorming sessions, live training exercises, and/or failure reviews may assist in identifying 
impractical or suboptimal procedures before being needed in a real event.  

 There are also a number of minor recommendations contained within the body of the report. A 
number of actions could be taken to enable Callide Dam to provide more active flood mitigation 
than its original design, such as pre-releases, changes to the FSL and altered gate operation 
rules. However it is highlighted that such changes should not be undertaken without a detailed 
understanding of:  

○ the effect on the performance of allocations in the Callide Valley Water Supply Scheme; 

○ implications for the safety of the dam; 

○ the actual flood mitigation benefit downstream, considering the full range of events that can 
occur; 

○ additional costs associated with implementation of the change; and  

○ alternate actions that may be taken downstream to provide similar benefits at reduced costs, 
such as improvements to land use planning.  
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2.1.5 Flood Hazard Mapping – Thangool – Bundle 9 – Final Report (DHI, 2013) 
This report was prepared for the Queensland Reconstruction Authority following the December 
2010 flood event. The report describes the estimation of design flood discharges for the Thangool 
area, based on past investigations and modification of the design discharges within that study. 

Flood mapping based on a Mike21 flood model is presented in the report for the following events: 

 December 2010 

 0.2% AEP (500 year ARI) 

 1% AEP (100 year ARI) 

 2% AEP (50 year ARI). 

Flood hazard, depth and velocity are mapped. 

 

Figure 2-2  0.2% AEP flood mapping for Thangool 
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2.1.6 Flood Hazard Mapping – Jambin – Bundle 9 – Final Report (DHI, 2013) 
This report was prepared for the Queensland Reconstruction Authority following the December 
2010 flood event. The report describes the estimation of design flood discharges for the Jambin 
area, based on past investigations and modification of the design discharges within that study. 

Flood mapping based on a Mike21 flood model is presented in the report for the following events: 

 December 2010 

 0.2% AEP (500 year ARI) 

 1% AEP (100 year ARI) 

 2% AEP (50 year ARI) 

Flood hazard, depth and velocity are mapped. 

 

Figure 2-3  0.2% AEP flood mapping for Jambin 
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2.1.7 Goovigen Flood Hazard Mapping Study (WRM, 2013) 
This report was prepared for the Queensland Reconstruction Authority following the December 
2010 flood event. The report describes the estimation of design flood discharges for the Goovigen 
area, based on past investigations and modification of the design discharges within that study. 

Flood mapping based on a TUFLOW flood model is presented in the report for the following events: 

 December 2010 

 0.2% AEP (500 year ARI) 

 1% AEP (100 year ARI) 

 2% AEP (50 year ARI). 

Flood hazard, depth and velocity are mapped. 

 

Figure 2-4  0.2% AEP flood mapping for Goovigen 

2.1.8 Emergency Action Plan - Callide Dam (SunWater, 18 December 2013) 
The Emergency Action Plan (EAP) defines responsibilities and procedures designed to identify 
conditions, including those which may endanger the Dam/Storage, in time to take remedial action 
and to notify the appropriate authorities, Emergency Agencies and Public Officials of possible, 
impending, or actual failure of the Dam/Storage.  

The main purpose of the EAP is to ensure that a timely warning is provided to the appropriate 
authorities and Emergency Agencies in the event of a major incident impacting on the 



2015 Callide Creek Flood Review   |   AppendicesG.38

Independent Review of Callide Creek Flooding, Tropical Cyclone Marcia, February 2015 23 
Review of Documents and Data  
 

R.B21411.001.03.docx   
 

 

Dam/Storage, and to provide relevant information for use in the emergency response to the 
situation. 

The EAP identifies emergency condition scenarios at the Dam/Storage, and describes procedures 
to be followed by SunWater staff to investigate those conditions and provide warning to appropriate 
authorities and emergency agencies, so that they can implement measures for protection of the 
downstream communities and properties, if necessary. The EAP also provides direction to 
operating staff for handling unsafe or emergency conditions, so that the Dam/Storage can be 
returned to a safe operating condition with minimal delay. 

The 2013 release of the EAP has a cover note stating the following: 

 The dam is currently operated at a reduced maximum operating level of EL 215.10m AHD until 
further notice (Full Supply Level = 216.10m AHD) 

 This will require the spillway gates to be operated in a combination of both manual and 
automatic modes 

 The EAP shall be activated at EL 215.10m AHD under these conditions 

 Any reference in the EAP to full supply level should be read in the above context 

2.1.9 Callide Dam Emergency Event Report – 20-22 February 2015 (SunWater, 2015) 
If the dam activation level enters Stand-up mode during an event, an Emergency Event Report 
(EER) is required to be prepared and submitted following the event. This EER was prepared by 
SunWater following the February 2015 event. The EER contains the following: 

 Description of the event 

 General comments and/or EAP recommendations 

 Damage 

 Instrument readings, inspection sheets and level data 

 SunWater internal incident report 

 Photos of the event 

 Communications (EEC, DDO, DSTDM and Owner) 

 Situation reports 

 Flood damage inspection report 

 Lessons learnt 

 LDMG meeting minutes. 

2.1.10 Emergency Action Plan - Callide Dam (SunWater, 30 January 2015) 
The January 2015 revision of the EAP has some minor changes from the December 2013 version. 
The primary purpose for revision was to a change to reduced operating level from 215.10m AHD to 
215.50m AHD. 
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The 2015 release of the EAP has a cover note stating the following: 

 The dam is currently operated at a reduced maximum operating level of EL 215.50m AHD until 
further notice (Full Supply Level = 216.10m AHD) 

 This will require the spillway gates to be operated in a combination of both manual and 
automatic modes 

 The EAP shall be activated at EL 215.50m AHD under these conditions 

 Any reference in the EAP to full supply level should be read in the above context. 

2.1.10.1 Activation Levels 
The Emergency Event Co-ordinator (EEC) is responsible for the decision to activate the EAP. 
Should the EEC be unavailable, the Dam Duty Operator (DDO) is responsible for the decision. 

The following levels of EAP activation are consistent with the Queensland Disaster Management 
Arrangements (see Section 5A). The four levels of activation are: 

 Alert – A heightened level of vigilance due to the possibility of an event occurring. No further 
action may be required, however the situation should be monitored by someone capable of 
assessing the potential of the threat. Moving to an Alert level indicates the dam owner is getting 
ready to activate the Lean Forward level of the EAP if the situation deteriorates. 

 Lean forward - An operational state characterised by a heightened level of situational 
awareness of an impending disaster event and a state of operational readiness. Disaster 
coordination centres are on stand-by and prepared but not activated. 

 Stand up – The operational state where resources are mobilised, personnel are activated and 
operational activities commenced. Disaster coordination centres are activated. The dam owner 
needs to provide an ‘Emergency Event Report’ in accordance with the provision of the Act. 

 Stand down - Transition from responding to an event back to normal core business and/or 
continuance of recovery operations. There is no longer a requirement to respond to the event 
and the threat is no longer present. 

The movement of dam owners through these levels of activation is not necessarily sequential. It 
should be applied with flexibility and adaptability and be tailored to the location and event. 

The triggering of one of these levels of activation may not necessarily mean a similar activation of 
relevant disaster management groups. However, the provision of information to relevant group 
members regarding the risks associated with a pending hazard impact should still occur. 
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Table 2-1 Flood event Activation Levels 

Activation 
Level 

General Characteristics When and What to Check 

Alert Storage full and water level 
rising 

During periods of excessive rainfall - undertake visual 
inspection and monitoring of any instrumentation and 
check water levels and rates of rise of water level. 

Lean Forward Spillway discharging Continue monitoring and inspections 

Stand-up Downstream release hazard 
flows anticipated, OR 
Highest recorded flood levels 
in dam anticipated 
or occurring, OR 
Overtopping imminent or high 
risk of failure initiating 

Continue monitoring and inspections. 
Undertake remedial works if safe to do so. 

Stand-down Lake levels dropping to FSL Prepare EER. Check for damage and undertake 
special inspection and remedial works as necessary. 

2.1.10.2 Alert Levels 
Under normal conditions, the operation of the storage is controlled by the Dam Duty Operator 
(DDO) on advice from the Owner’s Area Representative. 

During flood events, the dam will be continuously monitored, and the event will be coordinated from 
the AOC/ Depot responsible for the dam. The Emergency Event Coordinator (EEC) will liaise with 
the DDO and obtain local flood information (e.g. discharge through the spillway) and transmit this 
information to the SunWater Flood Operation Centre (FOC) staff. The EEC will then obtain from the 
FOC Duty Officer the results from the predictive flood models derived in conjunction with BOM 
data, and transmit this information to the DDO and the relevant Disaster Management personnel. 

The following alerts (colour coded in the table below) will be sent to the District Disaster 
Coordinator and the relevant Disaster Management Personnel. 

The flood emergency event will start after the storage level has reached the revised operating level 
of EL 215.50m – This is the point where the EAP is to be activated. 

Table 2-2 below is an extract from the EAP showing the alert levels and how they correspond to 
the activation levels and dam water levels. 
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Table 2-2 Flood event Alert Levels 

 

2.1.10.3 Communications Plan 
The EAP contains a communications plan, tabulating the required communications associated with 
each Alert Level. Refer to Table 2-3 for the Communications Plan up to and including Stage 4. 

 

 

  



2015 Callide Creek Flood Review   |   AppendicesG.42

Independent Review of Callide Creek Flooding, Tropical Cyclone Marcia, February 2015 27 
Review of Documents and Data  
 

R.B21411.001.03.docx   
 

 

Table 2-3 Communications Plan from EAP (up to and including Stage 4) 
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2.1.11 Callide Dam Emergency Event Report – 20-22 February 2015 (SunWater, 2015) 
If the dam activation level has enters Stand-up mode during an event, an Emergency Event Report 
(EER) is required to be prepared and submitted following the event. This EER was prepared by 
SunWater following the February 2015 event. The EER contains the following: 

 Description of the event 

 General comments and/or EAP recommendations 

 Damage 

 Instrument readings, inspection sheets and level data 

 SunWater internal incident report 

 Photos of the event 

 Communications (EEC, DDO, DSTDM and Owner) 

 Situation reports 

 Flood damage inspection report 

 Lessons learnt 

 LDMG meeting minutes. 

The content of the EER has been reviewed in detail. Various aspects of the EER are discussed 
under the relevant Section headings throughout this report. 
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2.2 February 2015 Tropical Cyclone Marcia Event Data 

2.2.1 Observations and Forecasts 

2.2.1.1 Rainfall Observations 
Rainfall observations have been sourced from SunWater, BoM and DNRM for the various gauges 
throughout the Callide Creek catchment and surrounding areas. Sub-daily and daily rainfall records 
have been provided and used in the analysis. 

Refer to Section 4.2.1 for analysis of rainfall observations. 

2.2.1.2 Radar Rainfall Observations 
Radar ‘Rainfields’ data have been sourced from the BoM for the event. The Rainfields product is 
radar observed rainfall, corrected to ground based rainfall observations. There is uncertainty 
associated with radar rainfall estimates, therefore use for hydrologic modelling is not considered to 
be reliable. The radar rainfall can, however, provide insight to the spatial distribution of rainfall, 
particularly where the coverage of rain gauges is limited. 

Rainfields data are available every 10 minutes, and are provided in NetCDF4 format. 

Refer to Section 4.2.1.3 for review of the radar rainfall associated with the February 2015 event. 

2.2.1.3 Dam and River Level Observations 
Dam and river level observations have been sourced from SunWater and DNRM for the various 
gauges throughout the Callide Creek catchment and surrounding areas.  

Refer to Section 4.2 for analysis of dam and river level observations. 

2.2.1.4 Wind observations 
Wind speed and direction observations have been provided by the BoM for the Thangool Airport 
site (039089). Wind speed at this location is recorded every minute. 

2.2.1.5 Rainfall Forecasts 
The following three forecast rainfall products have been provided by the BoM for the February 2015 
event: 

 ACCESS-G 

 ACCESS-R 

 Nowcast 

These data have been used to confirm the estimated depth of rainfall forecast for the event. 
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2.2.2 Warnings 

2.2.2.1 BoM 
The following list summaries the warnings issued by the BoM in relation to flood events: 

 Weather Warnings 

○ Severe Weather Warning 

‘The Bureau of Meteorology issues Severe Weather Warnings whenever severe weather 
is occurring in an area or is expected to develop or move into an area. The warnings 
describe the area under threat and the expected hazards. Warnings are issued with 
varying lead-times, depending on the weather situation, and range from just an hour or 
two up to about 24 hours.’ (www.bom.gov.au). 

○ Severe Thunderstorm Warning 

‘A Severe Thunderstorm Warning is issued when a severe thunderstorm is reported, or 
there is strong evidence of a severe thunderstorm, and it is expected to persist.  

Also, Severe Thunderstorm Warning is issued when existing thunderstorms are likely to 
develop into a severe thunderstorm. 

Severe thunderstorms can be quite localised and develop quite quickly. The exact location 
of severe thunderstorms can be hard to predict. The warnings are usually issued without 
much lead-time before the event.’ (www.bom.gov.au). 

 Flood Warnings 

○ Flood Alert, Watch or Advice 

‘An Alert, Watch or Advice of possible flooding is issued if flood producing rain is expected 
to happen in the near future. The general weather forecasts can also refer to flood 
producing rain.’ (www.bom.gov.au) 

○ Generalised Flood Warning 

‘A Generalised Flood Warning that flooding is occurring or is expected to occur in a 
particular region. No information on the severity of flooding or the particular location of the 
flooding is provided.’ (www.bom.gov.au). 

 Tropical Cyclone Warnings 

Tropical Cyclone Advices are issued whenever a tropical cyclone is expected to cause 
winds in excess of 62 km/h (gale force) over land in Australia (refer to map). A tropical 
cyclone advice may be a watch and/or a warning, depending on when and where the 
gales are expected to develop.  

– A tropical cyclone watch is issued for coastal communities when the onset of gales is 
expected within 48 hours, but not within 24 hours. 

– A tropical cyclone warning is issued for coastal communities when the onset of gales 
is expected within 24 hours, or are already occurring 
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Each advice issued for a particular cyclone will be numbered sequentially, starting at 
number 1 for the first advice. A tropical cyclone advice may contain a combined watch and 
warning, that is it will provide information on the area under watch status and the area 
under warning status. 

While the threat remains, a tropical cyclone advice will be issued every six hours, 
increasing to every three hours when cyclone warnings are required. In some 
circumstances, when a cyclone approaching the coast is under radar surveillance, the 
advices may be issued hourly.  

The BoM has provided all flood watches, flood warnings and tropical cyclone warnings for the 
February 2015 event. These are provided in Appendix C. 

2.2.2.2 SunWater 
Throughout the event, SunWater communicated messages and warnings via: 

 Email to other agencies including Council, LDMG, BoM and DEWS; 

 Twitter (refer to Table 2-4); 

 SMS – flood warnings following commencement of dam release; and 

 Phone calls to affected residents at the start of the release. 

Table 2-4 Twitter messages sent by SunWater 

Time and Date Message 

18 February 16:39 We're prepared for severe weather as #TCMarcia approaches 
#Qld coast. Operational teams onsite & standby. More here: 
http://on.fb.me/1vIzx7Q 

18 February 16:47 SunWater is preparing for severe weather in Central #Qld after 
@BOM_Qld issued cyclone watch. http://www.qldalert.com  for 
latest info #bigwet 

20 February 10:39 Our dams aren't for flood mitigation. They're designed to store 
water to full capacity + safely divert further inflows thru spillway 
#bigwet 

20 February 10:40 We continue to monitor #TCMarcia + have operational teams 
on standby. More info on how we manage dams during floods: 
http://bit.ly/1w2UZdr 

20 February 16:54 Callide Dam gates currently closed. We advise local disaster 
group + immediately downstream residents of releases 

20 February 21:22 Current flood alert for Callide Dam. SunWater commencing 
releases from gates. http://bom.gov.au  + Local Emergency 
Mgt Groups for more 

20 February 21:35 SunWater is making releases through the gates at Callide 
Dam, however reports the gates have burst are not accurate. 
#TCMarcia 

21 February 16:45 Preliminary estimates indicate #TCMarcia rainfall was a 1 in 
10,000 year unprecedented event exceeding water levels 
during TC Oswald in 2013 

 



Appendix G    |    Independent review of Callide Creek flooding G.47

Independent Review of Callide Creek Flooding, Tropical Cyclone Marcia, February 2015 32 
Review of Documents and Data  
 

R.B21411.001.03.docx   
 

 

SunWater distributed the following SMS warnings to subscribed residents living within a 10km of 
the dam (along the river channel): 

 20 February 20:39 - ‘SunWater Callide Dam flood ALERT NOTIFICATION: D/S flooding 
expected – rapid rises. REFER: www.bom.gov.au and Local Emergency Mgt Groups for more 
info’ 

 20 February 22:37 - ‘SunWater Callide Dam flood ALERT NOTIFICATION: Flood Stage 4 
current flow = 298,000ML/day. REFER: www.bom.gov.au and Local Emergency Mgt Groups for 
more info’ 

2.2.2.3 LDMG 
The Banana LDMG distributed the following SMS warning: 

 20 February 21:40 - ‘Flood Warning from Banana LDMG. Water releasing Callide Dam.Threat to 
Life and Property. Jambin & Goovigen leave area now or seek higher ground. Listen to radio’ 

The Banana LDMG also pushed the following voice message: 

 20 February 21:40 – ‘Emergency Emergency. This is a flood warning message from Banana 
Local Disaster Management Group. Sun Water advise of extensive outflow of water occurring 
from Callide Dam. Areas in Jambin and Goovigen are likely to experience rapidly rising water 
levels over the next 2 to 3 hours posing a danger to residence. You should move to high ground 
now. For more information listen to local radio.’ 

2.2.3 Telecommunications 
On 15 April 2015 representatives from IGEM had a meeting with representatives from Telstra. The 
following points were noted by Telstra in relation to the February 2015 event: 

 Biloela is located on the north – south optic fibre route. There are multiple loops in the route to 
act as redundancy. 

 During the event, 3.5km of optic fibre was damaged, which led to service disruption of 89 fixed 
line voice services, 1212 ADSL services, 4 business data services, and loss of coverage from 7 
mobile base stations. 

Telstra issued a report to IGEM dated 13 April 2015 summarising the network damage and issues 
sustained during the event. The Telstra report states: 

‘In regards to the incident in question (Optical Fibre Damage between 19:22 AEST 20/02/15 
and 12:44 AEST 23/02/15) it was assessed by Telstra as being due to the unscheduled 
release of water from Callide Dam.’ 

The Telstra report identifies the cable damage to have occurred at 19:22 on 20 February. The time 
is based on the activation time of a network failure alarm. It should be noted that at 19:22, the 
water level in Callide Dam was at 214.991m AHD, and at this time, no water was being released 
from Callide Dam. Therefore, damage is assumed to have occurred from stormwater runoff. 
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2.2.4 Flood Survey 
Following the event, Banana Shire Council undertook a flood mark survey, identifying high water 
marks, ground levels and flood extents. The coverage of the survey is included on Map 2-1. 
Review of the survey data showed the following issues: 

 Inconsistent high water mark levels for points within a close proximity. With a steep slope of the 
flood surface and complex flow patterns, this may not be incorrect; 

 Many high water marks had corresponding ground levels at the same point location. Visual 
inspection of a sample of points showed the high water marks to be lower than the ground level; 
and 

 Comparison of ground survey levels to the LiDAR survey showed unexpected variability. 

No further analysis on the data was undertaken, and Council has been asked to reissue the 
corrected survey. At the time of writing this report, the revised survey had not been received. 

2.2.5 Resident Survey 
Immediately following the event, IGEM visited the Callide Creek catchment and conducted 
interviews with flood affected residents. The interview notes contain valuable information relating 
to: 

 Availability, timing and accuracy of warnings (used for assessment of warnings); and 

 Flood behaviour (used for verification of the flood modelling). 

In addition to the above information, the resident survey has provided insight into the concerns that 
residents have in relation to flood management in the Callide Valley. These concerns mostly relate 
to SunWater, although Council’s role in flood management is commonly raised. 

Residents’ responses included the following: 

 The flood behaviour was unusual, possibly due to unusually high water levels in Callide Creek; 

 Received the SMS alerts from SunWater at 20:39, which was after the release had commenced; 

 Did not receive an SMS alert; 

 Unaware of the SMS alert subscription; 

 The SunWater alert SMS noted to refer to the BoM website, however, no information was 
available on the BoM website; 

 Received an SMS message from the disaster centre at approximately 21:50; 

 Only notified by friends and relatives; 

 SunWater has the responsibility for warnings within a 10km radius6 of the dam, and Council 
outside this area; 

 No information from Council regarding flood risk; 
                                                      
6 The reference to the 10km radius noted by some residents is incorrect. SunWater has the responsibility for warnings within 10km of 
the dam (along the channel), and Council warning the entire disaster area. 
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 Poor planning practice by Council; 

 Farmers have reacted to latest flooding by building up levee banks, so now you cannot predict 
what is going to happen; 

 Insufficient time to move possessions; 

 Some residents in the Biloela area described flood waters originating from Kroombit; 

 Callide Creek was full so other creeks backed up; 

 Callide Dam release aggravated flooding; 

 If Kroombit Creek overflows, flow enters Washpool Gully but the Callide release pushed water 
back; 

 Bell Creek flooded at 10:00 on 21 February; 

 The flood took 30 minutes to reach Biloela from the dam spillway; and 

 The flood took 16-18 hours to reach Jambin and Goovigen. 

2.2.6 Rapid Damages Assessments 
Rapid Damages Assessments were completed for all damaged properties along Callide Creek. 
Refer to Map 2-2 for location of RDA’s and mapping whether damage was considered minor, 
moderate or severe. 
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3 Dam Description and Operation 

3.1 Dam Description 
Some statistics regarding the dam are listed below: 

 Main Dam Type - Rock and Earthfill Dam 

 Full Supply Level (FSL) - 215.50m AHD (from Jan 2015 until further notice) 

 Maximum Storage Level – 216.18m 

 Minimum Operating Level - 185.45m 

 Storage Capacity at FSL - 136,370 ML 

 Storage Area at FSL - 1,240 hectares 

 Dam Length - 2,008m 

 Dam Crest Level - 219.24m AHD 

 Height of Dam above downstream toe level - 37.24m (approx.) 

 Spillway Crest Level - 207.65m AHD 

 Spillway Crest Length - 79.2m 

 Spillway Capacity for DCF – 5,888 m3/sec 

 DCF Annual Exceedance Probability - 1:100,000 

 Max. Spillway Capacity (Model testing) – 5,470 m3/s 

 Max. Spillway AEP - 1:90,000 

 Outlet Pipes - 2 x 1,220mm diameter MSCL. 

3.2 Full Supply Level 
Following the heavy rainfall in late 2010 / early 2011, Callide Dam filled to its full supply level of 
216.100m AHD for the first time. Following the event, leakage was observed through the left 
embankment, which initiated an investigation into the dam wall stability. The preliminary analysis 
showed that with water stored to the FSL of 216.100m, the embankment did not comply with the 
normally accepted factor of safety (ref. Callide Dam – Dam Break 2012, SunWater, 2012).  

Subsequently the Dam Safety Regulator agreed to SunWater’s recommendation to reduce the FSL 
from 216.100m to 214.000m AHD until further investigations and analysis had been undertaken. 
The recommended further investigations included a dam break model assessment. In 2012, 
SunWater undertook the dam break assessment of the Callide Dam left bank. Refer to Section 
2.1.3 for a summary of the assessment. 

In January 2015, following completion of investigations, the FSL was raised from 214.000m to 
215.500m AHD. The O& M Manual and EAP were subsequently updated and reissued. 
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3.3 Gate Description 
Construction of Stage 1 of Callide Dam was completed in 1965. The dam outlet for Stage 1 had a 
fixed ‘ogee’ type weir and spillway with a crest level of 207.65m AHD. When dam water levels rose 
above the spillway crest, water would have freely flowed over the spillway.  

In 1988, the radial gates were added to the dam as part of Stage 2 of the dam construction. The 
addition of gates increased the full supply level from 207.65m to 216.10m AHD. There are six 
gates, arranged as three pairs. Each pair is 25.60m long and 9.14m high. 

 

Figure 3-1  Photo of Callide Dam radial gates (source O&M Manual, Jan 2015) 

 

The gates are operated in one of two ways: 

 Automatic operation – when the water level in the dam reaches a certain level, water flows into 
a float well, subsequently lifting the float, which lowers the gates counterweight and opens the 
gates.  

 Manual operation – the gates can be operated manually by pumping water into the float wells to 
simulate a rising water level in the dam. 

3.4 Spillway Capacity 
The Callide Dam – Dam Break Analysis - Based on Revised PMP Design Flood Hydrology (2003) 
report identifies the Callide Dam spillway to have the capacity to pass a 110,000 year ARI flood 
event, assuming the dam was at the original FSL of 216.100m at the start of the event. The Callide 
Dam EAP lists the spillway to have a 90,000 year ARI capacity. 
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When the water level exceeds the dam crest level of 219.24m, the dam will be subject to failure. 
The rating curve included in the Callide Dam EAP is shown in Figure 3-2. From this figure, a water 
level of 219.240m would equate to a spillway discharge of approximately 5,325m3/s. This is lower 
than the inflow into the dam during the February 2015 event. 

 

Figure 3-2  Spillway capacity rating curve 

3.5 Gate Operation 
The Callide Dam gates are configured to respond to rising storage levels. The gates have a series 
of chambers and counter weights that are connected to the water in the dam. Once the water level 
rises above FSL the gates will begin to open; the middle pair of gates will open at 216.2597m and 
the outer pairs will open at 216.407m. 

If the water level continues to rise (1), the gates will continue to progressively open (2 & 3). The 
rate of gate opening is a function of the rate of rise of the storage. The gates do not rely on any 
computer or electrical control equipment to function. 

 

                                                      
7 Levels inferred from Section 2.5.2 of the Callide Dam Operation and Maintenance Manual (SunWater, Jan 2015) where it states “The 
middle gate begins to open at EL 216.259m, and the two outer gates at EL 216.407m.” 
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Figure 3-3  Gate operation schematic (gates in closed position) 

 

When the spillway gates need to be opened at a time when the storage level is too low to activate 
the gates automatically, a pump is used to artificially raise the water level in (2), thus simulating 
rising water levels in the dam. This manual operation also applies to manual control during flood 
operations. 

When the water level in the dam exceeds 217.2008m, all three pairs of gates are configured to 
open to their maximum opening. This is a failsafe mechanism to prevent the dam filling and 
overtopping the dam embankment, which would cause failure of the dam. 

 

                                                      
8 Level taken from Figure 26, Section A.4 of the Callide Dam Operation and Maintenance Manual (SunWater, Jan 2015) and Table 5 
from Section A.1.1 which states that all gates go to fully open at EL 217.20m, and all gates are fully open at EL 217.24m. 
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4 Event Description 

4.1 Event Timeline 
The event timeline has been split into two groups for ease of interpretation: 

 Rainfall, water levels, and gate operation timeline; and 

 Warnings timeline. 

4.1.1 Rainfall, water levels and gate opening timeline 
This section should be read in conjunction with the rainfall, water levels and gate operation timeline 
presented on Figure 4-1. 

In the two days until 09:00 on 20 February 2015, some minor rainfall had been recorded across the 
Callide Creek catchment, with two day rainfall totals of up to 74mm having been recorded in the 
Upper Kroombit Creek catchment. At 09:00 on 20 February 2015, Callide Dam water level was 
214.286m, or 89%9 of the reduced FSL of 215.500m.  

Heavy rainfall occurred across the catchment between 09:00 and 15:00 on 20 February, with the 
most extreme rainfall occurring between 15:00 and 21:00. 

At 19:55 on 20 February 2015, the reduced FSL of 215.500m was reached. At this point, the 
cyclone was passing to the east of Biloela. The dam operators took shelter at this time, thus were 
unable to manually operate the gates in accordance with the O&M Manual.  

No further readings were received from the Callide Creek 96km gauge after 19:45, so there was no 
indication of inflows after this time. 

At 20:2810 the water level in the dam had exceeded the theoretical middle gate trigger level of 
216.260m. It is expected that the middle gates began to open at this time. It is possible the gates 
could have opened slightly earlier or later, depending on the exact configuration of the gate 
opening mechanism. Refer to gate opening timeline presented on Figure 4-1. 

Within 6 minutes by 20:3411, the water level had exceeded the outer gate trigger level of 216.410m. 
It is expected that the outer gates began to open at this time. 

Based on the track maps, TC Marcia passed to the east of Biloela at approximately 22:00 on 20 
February. Soon after the eye of the cyclone had passed, the rainfall ceased. By 21:00 on 20 
February, 90% of the three day total rainfall for the event had fallen across most of the catchment.  

The first time the gates were observed to be open was at approximately 21:30, when the water 
level was at 217.162m. The middle gates were observed to be open to 4.0m and the outer gates to 
3.0m. The water level in the dam was still rising, although was nearing the peak. The discharge is 
calculated to be 2,185m3/s at this time, based on the observed gate opening. 

The next time the gates were observed, was 30 minutes later at 22:00, when the water level was at 
217.192m. Although not significantly higher than the 21:30 observation, the middle gates had 

                                                      
9 There are media references to the dam being at 84% capacity prior to the event. This is based on the original FSL of 216.100m. 
10 Time calculated from linear interpolation of recorded water levels at 20:15 and 20:30. 
11 Time calculated from linear interpolation of recorded water levels at 20:30 and 20:45. 
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opened to 7.0m and the outer gates to 6.0m. The discharge is calculated to be 3,480m3/s at this 
time, based on the observed gate opening. This is considered to be the peak water level in the dam 
and the corresponding peak discharge. 

From this time onwards, the Dam Duty Operator was able to manually observe and record water 
levels and gate openings every 30 minutes. 

All three pairs of gates slowly started to close as the water level in the dam fell throughout the night 
of 20-21 February. By 10:00 on 21 February, the outer pairs of gates were closed. At this time the 
water level was 216.366m. The middle pair of gates were open by 1.0m. In accordance with the 
O&M Manual, the test pump was activated to maintain the middle gate opening at approximately 
1.0m until the dam water level had been reduced to the FSL of 215.500m. A decision was made to 
reduce the level to 215.400m to allow for some minor inflows from Callide Creek. The middle gates 
were fully closed by 14:00 on 21 February. 
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4.1.2 Warnings timeline 
This section should be read in conjunction with the warnings timeline presented on Figure 4-6. 

The first notification of potential adverse weather was issued by the BoM via Flood Watch #1 at 
15:47 on 17 February (Tuesday). The Flood Watch noted the potential for 200-300mm of rainfall 
between Rockhampton and the NSW border from Thursday through to Saturday. The Flood Watch 
also noted that higher localised falls were likely.  

The first Tropical Cyclone Warning was issued at 04:48 on 18 February (Wednesday). The track 
map associated with the warning shows a category 1 cyclone at landfall, soon weakening into a 
low, as it continues to track southwards from Gladstone and across the Callide Creek area. 

 

Figure 4-2  Tropical Cyclone Warning #1 track map 

 

The BoM issued the second Flood Watch at 11:54 on 18 February (Wednesday), with revised 
rainfall estimates of 200-400mm. 

Until the morning of 20 February when the cyclone made landfall (between 07:00 and 08:00), the 
BoM continued to monitor the situation and provided updates to the Tropical Cyclone Warnings and 
Flood Watches. Refer to complete list of all Flood Watches, Flood Warnings and Tropical Cyclone 
Warnings in Appendix C. 

The expected rainfall depths remained unchanged until Flood Watch #4 at 11:34 on 20 February 
where the Friday and Saturday total was revised to a further 200-300mm. This accounted for the 
rainfall that had already fallen until that time. 

At 22:03 on 20 February, the BoM issued the first Flood Warning. The warning stated: 
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‘Heavy rainfall has been recorded over the Dawson and Don Rivers and the Callide Creek 
catchment area in the past 6 hours. This has caused rapid river level rises in the Don River 
and Callide Creek. 

DON AND DEE RIVERS AND CALLIDE CREEK: 

Rapid river level rises are occurring on the Don and Dee Rivers and in Callide Creek. 
Moderate flood levels are rising in the Dee River at Wura. Major flood levels are rising at 
Kingsborough with rises expected downstream.’ 

This warning was not updated until 05:55 on 21 February. 

From 17:03 on 18 February (Wednesday), the BoM issued revised Tropical Cyclone Warnings 
every three hours until 13:51 on 19 February (Thursday).  

From 15:57 on 19 February (Thursday) the frequency was changed to every hour until 19:51 on 20 
February when the cyclone was a category 2 system, located northeast from Biloela. Tropical 
Cyclone Warning #16 was issued at 20:58 on 19 February, which showed a category 2 system 
expected to pass immediately to the west of Biloela. 

 

Figure 4-3  Tropical Cyclone Warning #16 track map 
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Figure 4-4  Tropical Cyclone Warning #37 track map 

 

 

Figure 4-5  Tropical Cyclone Warning #40 track map 

The next Tropical Cyclone Warning was issued at 23:02 on 20 February (#40), showing the eye 
had passed Biloela and had weakened to a category 1 system. 

SunWater distributed the following SMS to the subscribed residents at 20:39 on 20 February: 

‘SunWater Callide Dam flood ALERT NOTIFICATION: D/S flooding expected – rapid rises. 
REFER: www.bom.gov.au and Local Emergency Mgt Groups for more info’ 
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The LDMG issued the following SMS and voice messages to all residents at 21:40 on 20 February: 

‘Flood Warning from Banana LDMG. Water releasing Callide Dam.Threat to Life and 
Property. Jambin & Goovigen leave area now or seek higher ground. Listen to radio’ 

 ‘Emergency Emergency. This is a flood warning message from Banana Local Disaster 
Management Group. Sun Water advise of extensive outflow of water occurring from Callide 
Dam. Areas in Jambin and Goovigen are likely to experience rapidly rising water levels over 
the next 2 to 3 hours posing a danger to residence. You should move to high ground now. 
For more information listen to local radio.’ 

The final SMS was sent by SunWater to the subscribed residents at 22:37 on 20 February: 

‘SunWater Callide Dam flood ALERT NOTIFICATION: Flood Stage 4 current flow = 
298,000ML/day. REFER: www.bom.gov.au and Local Emergency Mgt Groups for more info’ 

A final Tropical Cyclone Warning was issued by the BoM at 01:55 on 21 February (#41), where the 
system was shown to have weakened into a low pressure system. 

The second Flood Warning, issued at 05:55 on 21 February, stated: 

‘River levels are easing in the upper reaches of the Don and Dee Rivers and Callide Creek. 
Heavy rainfall has been recorded over the Dawson and Don Rivers and the Callide Creek 
catchment area overnight with isolated falls to 300 mm. 

DON AND DEE RIVERS AND CALLIDE CREEK: 

River levels have peaked in the upper reaches of the Dee and Don Rivers and Callide 
Creek. Rises and moderate flood levels are expected downstream at Rannes Saturday 
morning. 
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4.2 Rainfall and river levels 

4.2.1 Rainfall 

4.2.1.1 Sub-Daily Rainfall 
Within and immediately surrounding the Callide Creek catchment, 53 sub-daily reporting rain 
gauges have been identified. Gauges are owned and operated by a variety of authorities including 
SunWater, DNRM and local Councils. Of the 53 identified gauges, data for the February 2015 
event are available for 28 of the gauges. The 25 remaining gauges have either been 
decommissioned or were out of service during the event. Refer to Map 4-1 for distribution of rain 
gauges and Appendix D for a list of gauges, including identification of which gauges were reporting 
during the event.  

Shown on Figure 4-7 are the cumulative rainfall totals for the 10 gauges located within the 
catchment for the period from 09:00 on 20 February until 09:00 on 21 February. Three gauges 
(Callide Creek at Goovigen, Callide Dam Inflow TM and Bell Creek at Craiglands) are not shown as 
they have similar readings to a secondary gauge at these sites. 

 

Figure 4-7  Cumulative rainfall chart (09:00 20-Feb to 09:00 21-Feb) 

 

The highest recorded rainfall in the Callide Creek catchment was in the upper Kroombit Creek 
catchment at Boolaroo Tops (351.0mm) and Kroombit Tops (368.5mm), recorded over the three 
day period from 09:00 on 18 February until 09:00 on 21 February. For the 12 hour period between 
09:00 and 21:00 on 20 February these gauges had reported 269.0mm and 299.6mm of rainfall 
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respectively. These gauges are the closest to the Upper Callide Creek catchment. Further 
downstream along Callide Creek, the Callide Ck TM gauge received 213.0mm over the same three 
day period, and 187.0mm during the 12 hour period between 09:00 and 21:00 on 20 February. 
Three day and 12 hour totals for each gauge are listed in Table 4-1 and shown spatially on Figure 
4-8. 

Table 4-1 Rainfall totals – sub-daily gauges 

Gauge ID Gauge Name 12 hour total 
(mm) 

3 day total 
(mm) 

130319A Bell Creek at Craiglands 171.0 225.0 

1303P006 Blue Hills Standalone Pluvio 200.2 255.3 

1361P002 Boolaroo Tops Standalone Pluvio 269.0 351.0 

539071 Callide Ck TM 185.0 212.6 

130327A Callide Creek at Goovigen  106.0 151.0 

539111 Callide Dam Inflow TM 187.0 213.0 

539107 Craiglands TM 129.0 173.0 

539068 Goovigen TM 107.0 143.0 

130336A Grevillea Creek at Folding Hills 112.0 133.0 

1303P003 Kroombit Tops Standalone Pluvio 299.6 368.5 

130348A Prospect Creek at Red Hills 160.0 191.0 

539100 Red Hill TM 130.0 187.0 

130334A South Kariboe Creek at Pump 
Station 

111.0 127.0 

539106 South Kariboe Creek TM 96.0 117.0 
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Figure 4-8  Cumulative rainfall map (09:00 to 21:00 20-Feb) 
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Figure 4-9  Cumulative rainfall map (09:00 18-Feb to 09:00 21-Feb) 

 

To compare the pattern of rainfall (temporal distribution) across the various gauges, the cumulative 
rainfall totals are presented on Figure 4-10 as a percentage of the total rainfall for each gauge. The 
plot shows the intense rainfall commencing at the Goovigen TM gauge from 10:00 on 20 February 
2015. As the cyclone travels southwards, the intense rainfall the other gauges to the south 
commences from about 12:00 on 20 February 2015. Other than at the Goovigen TM gauge, the 
rainfall pattern is consistent across the catchment, and is shown to occur at the same time. At most 
gauges 80% - 100% of the rainfall occurs as TC Marcia approaches the catchment. Refer to Figure 
4-11 for the track map of TC Marcia at 19:51 on 20 February 2015, as the eye of the cyclone 
passes to the east of Biloela and the Callide Creek catchment. 
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Figure 4-10  Cumulative normalised rainfall chart (09:00 20-Feb to 09:00 21-Feb) 

 

 

Figure 4-11  TC Marcia track map for 19:51 20 February 2015 (source BoM) 

 

A final cumulative rainfall map for the period between 09:00 on 18 February and 09:00 on 21 
February is shown on Figure 4-12. The purpose of showing this figure is to highlight the rainfall that 
occurred during the two days prior to the day of the cyclone. At the Boolaroo Tops gauge, 74mm of 
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rainfall had been recorded in the two days before 09:00 on 20 February 2015. This would have 
saturated the ground prior to the main rainfall burst, resulting in more of the main rainfall burst 
becoming surface runoff, rather than infiltrating to the ground. 

 

Figure 4-12  Cumulative rainfall chart (09:00 18-Feb to 09:00 21-Feb) 

4.2.1.2 Daily Rainfall 
Within and immediately surrounding the Callide Creek catchment, 14 daily reporting rain gauges 
have been identified. Gauges are owned and operated by the Bureau of Meteorology. Data for the 
February 2015 event are available for 12 gauges. Thangool and Theodore gauges have been 
excluded due to reporting little or no rainfall over the event. Additionally, the rainfall that occurred 
between 09:00 on Friday 20 February and 09:00 the following day at the Biloela – Valbona gauge 
was likely measured on Monday morning, and subsequently averaged over the Saturday and 
Sunday. For consistency with the surrounding gauges, the rainfall at this gauge has been 
reassigned to 09:00 on 21 February. 

Refer to Map 4-2 for distribution of rain gauges, Appendix D for a list of gauges and Table 4-2 for 
three day rainfall totals for the period between 09:00 on 18 February and 09:00 on 21 February. 
The rainfall totals are shown spatially on Figure 4-13.  

The spatial distribution of rainfall accumulations is similar for the sub-daily and daily gauges, with 
higher rainfall depths along the eastern boundary of the catchment (Upper Callide and Kroombit 
Creeks). The map of daily rainfall stations shows an unusual ‘spike’ at the Biloela-Valbona gauge, 
having a total of 369.8mm. Given the variability shown between the gauges, it is possible that 
localised areas of higher intensity rainfall could have occurred, although there is also a possibility 
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that the recorded rainfall was not accurately recorded due to the cyclonic winds experienced 
towards the end of the rainfall event as the cyclone approached. 

Table 4-2 Rainfall totals –daily gauges 

Gauge ID Gauge Name 3 day total 
(mm) 

39149 Barfield 105.9 

39290 Biloela - Valbona 369.8 

39019 Callemondah Station 271.0 

39222 Cania Gorge Park 234.9 

39204 Colodan 108.2 

39197 Fig Tree 198.2 

39048 Goovigen 153.0 

39334 Hazeldean 219.0 

39172 Hillview 211.3 

39054 Jambin Post Office 144.2 

39240 Kroombit 158.4 

39106 Mount Kroombit 179.0 

39089 Thangool Airport - 

39158 Theodore - 

 

 

Figure 4-13  Cumulative rainfall map (09:00 18-Feb to 09:00 21-Feb) 
sub-daily gauges on left; daily gauges on right 

 

The rainfall distribution based on sub-daily rainfall (shown on left in Figure 4-13) was subsequently 
adopted for modelling. 
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4.2.1.3 Radar Rainfall 
The radar rainfall estimates from the Gladstone radar station are significantly lower than recorded 
at the ground gauges. Review of the radar rainfall shows significant shadowing of the rainfall 
estimates. Shadowing appears to occur close to the radar (top right of Figure 4-14), however, the 
ridge line forming the Callide Valley’s north eastern boundary (Kroombit Tops range) appears to 
worsen the shadowing effect.  

 

Figure 4-14  Cumulative radar rainfall map (09:00 18-Feb to 09:00 21-Feb) 

 

The three day rainfall totals for the period between 09:00 on 18 February and 09:00 on 21 February 
at the Boolaroo Tops and Blue Hills gauges are shown on Figure 4-15. Less than 5mm is shown at 
the Blue Hills gauge location which is located within the shadow shown on Figure 4-14. 

These data are considered unreliable and have therefore been excluded from further analysis. 
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Figure 4-15  Cumulative radar rainfall at Blue Hills (upper) and Boolaroo Tops (lower) 
gauges 

4.2.2 Dam and River Levels 
Refer to Map 4-3 for location of water level gauges throughout the Callide Valley. 

4.2.2.1 Callide Dam Observations 
Water level observations for Callide Dam are good, with regular sampling and little noise or missing 
data. 

The Callide Dam Headwater gauge provides a good record of water levels throughout the event. 
The gauge is located away from the spillway, so is not expected to be influenced by drawdown at 
the spillway. The sampling rate is every 15 minutes, which is appropriate to a dam of this scale. 
More frequent sampling (i.e. every 5 minutes) would have provided greater resolution at the peak, 
although would not have influenced operation of the gate under automatic or manual control. 

At 21:45 on 20 February, the recorded water level was 217.203m. Based on the observed, and 
slowing, rate of rise prior to 21:45, it is not expected the water level rose much above 217.203m. 

4.2.2.2 Kroombit Dam and River Levels 
Water level observations for Kroombit Dam are good, with regular sampling and little noise or 
missing data. The Kroombit Dam Tailwater gauge complements the Kroombit Dam Headwater 
gauge with a good record of spills from the dam. 
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Figure 4-16  Kroombit Dam Headwater (upper) and Tailwater (lower) water levels 

 

Water level records for other locations around the Callide Creek catchment are: 

 Callide Creek 96km gauge – This gauge reported well until 19:45 on 20 February 2015 when it 
is understood that the gauge hut was flooded. SunWater estimate the water level at the gauge 
reached 11.1m gauge datum based on flood debris lines. 

 Callide Dam Tailwater – This gauge ceased operation during the event. The gauge is located at 
the pipe outlet for monitoring low flows, rather than at the spillway for monitoring major 
discharges. 

 Bell Creek at Craiglands – A complete record is available for the event, although the 
observations exhibit a stepped pattern with a prolonged period after the peak where the level 
‘flat lined’. This has since been confirmed by DNRM as being due to communications issues 
with the satellite telemetry system. 

 Grevillea Creek at Folding Hills - A complete and reliable record is available at this gauge for the 
event. 

 Callide Creek at Goovigen – A complete and reliable record is available at this gauge for the 
event. The rating curve at this location is not appropriate for use during large events. Refer to 
Section 4.2.3 for further discussion. 
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 Kariboe Creek at Pump Station - A complete record is available for the event, although the 
observations exhibit a stepped pattern. 

 Prospect Creek at Red Hill - A complete and reliable record is available at this gauge for the 
event. 

The gauge on Callide Creek, close to Biloela named Stepanoffs TM would have provided an 
excellent dataset for model calibration, as well as potentially having a flood forecast and warning 
role. However this gauge was not operational prior to the event, and the gauge was washed away 
during the event. 

 

Figure 4-17  Callide Creek catchment observed water levels 

Callide Creek 96km 

Bell Creek at Craiglands 

Grevillea Creek at Folding Hills 

Callide Creek at Goovigen 

Kariboe Creek at Pump Station 

Prospect Creek at Red Hill 
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4.2.3 Rating Tables 
Rating curves, or rating tables, are the relationship between water level and a discharge at a 
particular river gauge location. Rating curves are produced from the measured or modelled 
discharge. Rating curves are usually developed for one of two reasons: 

 Water Resource Management - measured water levels are converted into discharges. The 
focus is often on low flows; and 

 Flood Management – during flood forecasting operations, models are used to predict the 
amount of discharge that is expected at a particular gauge. This is then converted into a level 
for the interpretation of consequences of such a flood. The focus is mostly on high flows. Rating 
curves are also important for statistical analysis of past discharges, particularly for the 
estimation of design flood discharges associated with a particular frequency of occurrence (i.e. 
the 1% annual exceedance probability (AEP) or 100 year average recurrence interval (ARI) 
event).  

In many cases, there is limited opportunity for field personnel to measure discharges during a flood. 
This means that rating curves are extrapolated (or extended) beyond their maximum measurement 
for the purpose of flood management. 

The river gauges throughout the Callide Valley are primarily used for water resource management 
rather than for flood forecasting sites. Therefore, the measurements have not been undertaken for 
large floods.  

Table 4-3 Highest gauged discharges at Callide Valley river gauges 

Station No. Name Highest Gauged 
Discharge (m3/s) 

130315C Callide Creek at Stepanoff 270m3/s (4.23m) 

130319A Bell Creek at Craiglands  

130327A Callide Creek at Goovigen 280m3/s (8.33m)12 

130334A South Kariboe Creek at Pump 
Station 

 

130336A Grevillea Creek at Folding Hills  

130347A Callide Creek at 96km 9m3/s (2.04m) 

130348A Prospect Creek at Red Hill  

 

The primary river gauge that has historically been used for verification of flood modelling is the 
Callide Creek at Goovigen gauge (station no. 130327A), owned and operated by DNRM. The 
maximum gauged discharge at this gauge is 280m3/s, although it has been noted that the rating is 
poor above 100m3/s. 

To provide some context to the accuracy of past and present flood modelling in the Callide Valley, 
an investigation into the validity of flood records at the Goovigen gauge is provided here. Below is a 
summary of the key flood investigations at Goovigen. 

                                                      
12 Rating is noted as poor above 110m3/s (6.5m) (Water Solutions, 2013) 
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 Callide Valley Flood Risk Study (AECOM, 2014) 

This study includes an analysis of the Goovigen rating curve and its suitability for use in high 
flow events. The study identifies that the official DNRM rating curve is inaccurate for higher flow 
rates, and a hybrid rating curve was developed using the official DNRM rating curve for lower 
water levels, and a rating curve derived using hydraulic modelling for high flows. The intention of 
the modelled rating curve was to account for flow across the floodplain, not just within the 
Callide Creek channel which the DNRM rating curve is based upon. 

Discharge estimates at Goovigen for the February 1978 event vary between different models 
used. The table below lists the different discharges, showing the significant variability. 

Table 4-4 February 1978 calculated discharge at the Goovigen gauge 

Calculation Approach Calculated Discharge (m3/s) 

DNRM rating curve 751 

Modified rating using hydraulic 
modelling 

3,590 

URBS hydrologic modelling 4,700 

Mike11 Hydraulic modelling 3,500 

 

 Review of Callide Dam Gate Operations in the January 2013 Flood Event (Water 
Solutions, 2013) 

This study did not investigate design floods in the Callide Valley, but rather focussed on the 
January 2013 event. The Goovigen gauge was used during calibration of the hydrologic 
modelling, although a poor calibration was achieved. The report noted: 

‘At Goovigen the timing of the fit is good, and the modelled and recorded events are both 
essentially single peak events at this point which is good. However the size of the flows are 
considerably different. As per Table 2.1 the discharge at Goovigen is not well rated above a flow 
rate of about 110m3/s. Also, the Callide Valley Water Supply Scheme is a groundwater recharge 
scheme, and thus you would expect a strong interaction between flow and groundwater. With 
the dry conditions before the event, it is expected that a fair proportion of the flood flow is 
entering groundwater and thus would not appear in the surface flow at Goovigen.’ 

The estimated discharge at the Goovigen gauge during the January 2013 event is in the order 
of 4,300m3/s from this study. This discharge is estimated using a WBNM hydrologic model. 

 Goovigen Flood Hazard Mapping Study (WRM, 2013) 

There is also significant uncertainty associated with the calculated discharge at Goovigen within 
this study. Peak discharges for design events are compared to other studies and tabulated in 
Section 5.3.1. 
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Despite past attempts made to enhance the rating curve at Goovigen (specifically during the 
Callide Valley Flood Risk Study, AECOM 2014), there remains significant uncertainty in the 
relationship between water level and discharge at the Goovigen gauge. 

Shown in Figure 4-18 are the results of a hydraulic model simulation in the Goovigen area. The 
figure shows that once the water levels within Callide Creek (locations A and B) exceed the 
respective bankfull levels 123.4m and 121.8m AHD, flood waters break out of the Callide Creek 
channel and bypass the Goovigen river gauge. At that time, the corresponding water level at the 
Goovigen gauge is approximately 120.9m AHD (9.0m gauge datum). As the water level in Callide 
Creek exceeds the approximate bank level of 121.9m AHD (10.1m gauge datum) at the Goovigen 
gauge, water will also spill from the watercourse onto the floodplain (location C). 

 

Figure 4-18  Flow bypass around the Goovigen river gauge 

 

Shown in Figure 4-19 is a cross section of the floodplain at the Goovigen gauge, with the modelled 
water surface profile corresponding to 9,100m3/s. At this point in the simulation, the water level at 
the Goovigen gauge is 122.4m AHD (10.55m gauge datum). It is important to recognise that a 
significantly greater discharge can occur via the floodplain, with minimal further increase in level at 
the Goovigen gauge.  

Refer to Figure 4-20 for a recreation of the DNRM, AECOM and hybrid rating curves at the 
Goovigen gauge, as presented in the Callide Valley Flood Risk Study (AECOM, 2014). Also shown 
on this plot is the discharge and level associated with the hydraulic simulation described above. 
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Figure 4-19  Floodplain cross section at Goovigen 

 

 

Figure 4-20  Goovigen rating curves 
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Since the beginning of records at Goovigen in 1971, there have been nine floods that have 
recorded over 121.9m AHD (10.0m gauge datum) at the Goovigen gauge. The peaks of these 
events are shown on Figure 4-21, together with the left bank level. There is a common theme of a 
‘flattening’ of the flood peak after the approximate bankfull level of 121.9m AHD. This supports the 
above analysis that there is a significant diversion of water upstream, and across the bank along 
the stretch of Callide Creek where the Goovigen gauge is located, which is preventing the flood 
peak from rising much higher. The three flood peaks of 2011, 2013 and 2015 are the highest on 
record. All three exhibit a minor first peak as floodwaters start to divert around the gauge, and then 
a further slower rate of rise as floodwaters spill across the bank in the vicinity of the gauge. 

 

Figure 4-21  Past flood peaks at the Goovigen gauge 

 

This analysis has demonstrated that the rating curve at the Goovigen gauge is only applicable to 
levels lower than 120.9m AHD (9.0m gauge datum). Above this level, there is significant bypassing 
of flows, which the rating curves (DNRM or AECOM) cannot account for. The significance of this 
finding is that the Goovigen gauge cannot be used for calibration of flood models, or as a future 
flood forecasting location. 
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4.3 Impacts of Flooding 
Flooding along the Callide Valley was widespread following the February 2015 rainfall. The 
following damages have been identified during this review: 

 Private property: 

○ Rapid Damages Assessment (QRA) - The rapid Damages Assessment identified 243 
properties that received some sort of damage or need for assessment caused by the 
February 2015 event. These properties were potentially damaged by either inundation of 
water or wind or both. The assessment included private residential, commercial and 
industrial as well as schools. 

– 9 school buildings were damaged with 7 by flood waters 

– 176 residential properties (houses or townhouses or units) were damaged with 134 by 
flood waters 

– 11 Industrial properties were damaged with all by flood waters 

The assessment also included 42 properties that had no damage type associated with them. 
Of those, 32 were damaged by flood waters 

○ SES - The Biloela SES responded to 236 requests for assistance (RFA) from 20 February 
until 4 March in relation to the February 2015 event  

○ Flood related tasks. Total of 63 broken up as follows from 20 February until 4 March: 

– Flood evacuation - 5 (1 as Flood evacuation, 4 as Flood threatening Priority 1) 

– Flood boat response - 2 

– Flood threatening - 3 

– Flooded - 23 

– Sandbags - 6 

– Other - flood related - 8 

– Flood recovery/assistance - 6 

– Debris clean-up - 10 

○ The percentage of flood jobs out of total jobs 26.7%. 

○ Locations included: 

– Biloela - 30 tasks 

– Valentine Plains - 7 

– Smoky Creek - 5 

– Goovigen - 3  

– Thangool, Wowan, Dululu, Lawgi Dawes, Dixalea, Jambin - 2 each 

– Argoon, Orange Creek, Dumgree, Mt Murchison, Dakenba, Callide - 1 each 



Appendix G    |    Independent review of Callide Creek flooding G.79

Independent Review of Callide Creek Flooding, Tropical Cyclone Marcia, February 2015 64 
Event Description  
 

R.B21411.001.03.docx   
 

 

 Infrastructure: 

○ Significant damage to infrastructure was sustained during the event. Records of all damage 
have not been made available to this review. 

 

Figure 4-22  Eroded abutment of the Dawson Highway bridge over Callide Creek 

 Environment: 

○ The primary environmental damage is the erosion cased along watercourses, and the 
associated loss of flora and habitat. 

 

Figure 4-23  Erosion along Callide Creek 
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4.4 Magnitude 

4.4.1 Rainfall 
Intensity frequency duration (IFD)13 analysis of the gauges throughout the Callide catchment has 
shown that at some locations the intensity of the rainfall over certain durations exceeded the 200 
year average recurrence interval (ARI), or 0.5% annual exceedance probability (AEP) event. In the 
case of Kroombit Tops the 6 hour duration average intensity was similar to that of a 500 year ARI 
for the 6 hour duration (refer to Figure 4-24, Figure 4-25 and Figure 4-26). 

 

Figure 4-24  Callide Dam 96km (Inflow) IFD curve 

 

                                                      
13 IFD data for 1 to 100 years ARI is based upon data published on the BoM website. For events greater than 100 year ARI, CRC Forge 
data have been used. 
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Figure 4-25  Kroombit Tops IFD curve 

 

Figure 4-26  Blue Hills IFD curve  

 

The eastern side of the catchment received greater intensity and total rainfall depths than the 
southern part as is shown in Figure 4-27 and Figure 4-28 where the maximum ARI reached was 
equivalent to the 20 year event. 
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Figure 4-27  Folding Hills IDF curve 

 

Figure 4-28  South Kariboe Creek 
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4.4.2 Water levels and discharge 
Use of water levels and associated discharge to establish a return period for the event would not 
be reliable due to the short duration of records available and the poor rating curves at each river 
gauge. 

The EAP identifies water levels in the dam having exceeded 217.11m AHD as having a 10,000 
year return period. In addition, Twitter messages from SunWater on 21 February and subsequent 
media reports made reference to the event having a possible return period of 10,000 years. Based 
on the maximum rainfall intensity having a 200-500 year return period, it is unlikely the event was a 
10,000 year magnitude return period. However, it is plausible that the water levels experienced in 
the dam and the flooding experienced throughout the Callide Valley could have been more than a 
500 year return period. 
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5 Flood Modelling and Mapping 

5.1 Types of Model 
Flood modelling typically involves two key components. Firstly, a hydrologic model is used to 
estimate the rate of runoff from a given storm event. Historical or design rainfall are applied to the 
hydrologic model and algorithms used to convert the rainfall to runoff. These runoff-routing models 
are often simplistic representations of the catchment, generally requiring minimal geographical 
input data. 

Secondly, a hydraulic model is used to simulate the passage of water through the catchment.  
Inflow hydrographs, estimated using the hydrologic modelling, are applied at the upstream ends of 
waterways and floodplains. Hydraulic models are generally more complex and data intensive. 

5.2 Hydrologic Modelling 

5.2.1 Existing Models 
Over the numerous studies that have been undertaken throughout the Callide Valley, an equal 
amount of hydrologic models have been developed. Hydrologists have had limited success 
calibrating the respective hydrologic models, which is primarily associated with the limited 
information available, and in particular the poorly defined rating curves for flood events. 

The Goovigen river gauge is used in most studies as a calibration point at the downstream end of 
the Callide Creek catchment. With the exception of the Callide Creek Flood Risk Study (AECOM, 
2010), little investigation into the applicability of the Goovigen rating curve has been undertaken. 
As shown in Section 4.2.3 of this report, use of the Goovigen river gauge for calibration of flood 
discharges is not possible. This explains the poor calibration achieved during the Review of Callide 
Dam Gate Operations in the 2013 Flood Event report (Water Solutions, 2013). Refer to Figure 5-1 
for the calibration plot from that investigation. Note also the similar shape of the Stepanoff gauge, 
although the magnitudes are not well matched. This also suggests the Stepanoff rating curve was 
inaccurate for large discharges. 

 

Figure 5-1  Calibration graph extracted from the 2013 event review 
(source: Water Solutions, 2013) 
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To compare the estimated discharge from the 2015 event to previous events and design flood 
discharges, the peak discharges estimated during past studies for different locations along Callide 
Creek are listed in the following tables. 

Table 5-1 Peak discharges for Kariboe Creek 

Average 
Recurrence Interval 

(ARI) (years) 

Annual Exceedance 
Probability (AEP) 

Peak Discharge (m3/s) 

QRA Estimate KBR Estimate DHI Scaled 
NRM Gauge 

5 20%    

10 10% 200   

20 5% 320   

50 2% 480 444 998 

100 1% 600 612 1,248 

200 0.5% 720   

500 0.2% 860 1,464 1,789 

PMF PMF    

Feb 1978     

Feb 2003     

Dec 2010  312 489 651 

 

Table 5-2 Peak discharges for Grevillea Creek 

Average 
Recurrence Interval 

(ARI) (years) 

Annual Exceedance 
Probability (AEP) 

Peak Discharge (m3/s) 

QRA Estimate KBR Estimate DHI Scaled 
NRM Gauge 

5 20%    

10 10% 179   

20 5% 486   

50 2% 869 352 998 

100 1% 1,297 497 1,248 

200 0.5% 1,887   

500 0.2% 3,007 1,239 1,789 

PMF PMF    

Feb 1978     

Feb 2003     

Dec 2010  510 406 959 
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Table 5-3 Peak discharges at Jambin 

Average 
Recurrence Interval 

(ARI) (years) 

Annual Exceedance 
Probability (AEP) 

Peak Discharge (m3/s) 

QRA Estimate KBR Estimate DHI Scaled 
NRM Gauge 

5 20%    

10 10%    

20 5%    

50 2% 1,300 3,601 1,595 

100 1% 1,700 4,709 2,220 

200 0.5%    

500 0.2% 2,900 8,032 4,949 

PMF PMF    

Feb 1978     

Feb 2003     

Dec 2010  790   

 

Table 5-4 Peak discharges at Goovigen 

Average 
Recurrence Interval 

(ARI) (years) 

Annual Exceedance 
Probability (AEP) 

Peak Discharge (m3/s) 
(lower / upper limits) 

Callide Valley Flood 
Study14 

Goovigen Flood 
Mapping Study 

5 20% 555  

10 10%   

20 5% 1570 880 (512/1514) 

50 2% 2325 1338 (657/2727) 

100 1% 3130 1741 (735/4120) 

200 0.5%  2190 (789/6080) 

500 0.2%  2855 (827/9863) 

PMF PMF 14086  

Feb 1978  3500  

Feb 2003  1580  

 

As can be seen from the tables above, there is significant uncertainty associated with estimated 
discharges throughout the catchment. This is mostly attributed to the use of the gauged data and 
associated rating curves. 

                                                      
14 Mike 11 modelled flow rates 
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5.2.2 Hydrologic Model Development 
URBS was used as the hydrologic model to determine the inflow to the hydraulic model. URBS was 
embedded within the Delft-FEWS environment to aid in the calibration of the model and for data 
management.  

The catchment was divided up into two model areas: 

 The Upper Callide model covers the 517km2 Upper Callide catchment, upstream form Callide 
Dam. The catchment was sub-divided into 15 sub-catchments; and 

 The broader Callide Creek model covers the remainder of the catchment, sub-divided into 74 
sub-catchments.  

Refer to Map 5-1 for the model and sub-catchment layout. 

There were a total of 32 sub-daily and 14 daily rainfall gauges that were used to provide spatial 
representation of the rainfall that occurred during the February 2015 event (Cyclone Marcia).  

5.2.3 Hydrologic Model Calibration 
Joint calibration has been undertaken between the hydrology models and the hydraulic model. 
There were a total of 32 rainfall gauges that were used to provide spatial representation of the 
rainfall that occurred during the February 2015 event. 

Calibration of the model required that two rainfall gauges be removed from the model due to their 
data being unreliable; the Upper Lonesome Alert and the Kroombit Dam TM. The Upper Lonesome 
Alert contained a long period (18:48 on 20 February through to 12:24 on 22 February) of rainfall at 
the same intensity (2mm/hour). This would have skewed the rainfall to the nearby catchments. The 
Kroombit Dam TM gauge was removed due to it recording a reading much lower than the 
surrounding gauges; approximately 50mm over the event compared to others in the order of 
200mm  

Calibration of the Callide URBS model was undertaken through the manipulation of the alpha and 
beta parameters, and initial and continuing losses in an attempt to mimic observed water levels and 
flows at gauges throughout the catchment. The most reliable gauge was the Kroombit Dam HW 
gauge as it is a known cross section and has reliable rating curve as it is a man-made structure. 
Calibration at the Kroombit Dam was seen to be acceptable as the level achieved and the timing 
were both similar to that of the observed data. There was a slight difference in the overall shape of 
the hydrograph 

5.2.3.1 Parameters 
The URBS model has the following parameters that can be adjusted in order to achieve calibration 
of the model the catchment/channel routing: 

 Alpha – channel lag parameter; 

 Beta – catchment lag parameter; and  

 Exponent m – catchment non-linearity exponent. 
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For these models a number of combinations of these parameters were tested although m was kept 
constant at 0.8 in accordance with the industry tested and accepted approach. Alpha was tested for 
the range of between 0.05 through to 0.25 and a good fit was found at 0.18. Beta was tested for the 
range of between 0.3 and 0.8 and found that 0.5 was a good fit with Alpha of 0.18.  

5.2.3.2 Losses 
Losses used in the URBS models have be tested along with the model parameters to achieve the 
best fit calibration. The URBS model makes use of initial loss, continuing loss and maximum soil 
storage. During calibration a number of combinations of the initial and continuing losses were 
tested in conjunction with combinations of the alpha and beta parameters. Initial loss was varied 
between 0 mm and 100 mm with continuing loss varied between 0 mm/hour and 2.5 mm/hour. 
Maximum soil storage was kept at 200mm. For the Callide Creek URBS model the most 
appropriate losses were found to be initial loss of 100mm with a continuing loss of 2.0mm/hour. 
Event baseflow has been applied to Callide Dam, which reintroduces a proportion of the infiltrated 
water back into the dam. This fits well with the water balance calculations undertaken on average 
catchment rainfall, dam discharge volume and change in dam storage, which shows 59mm of 
losses. 

Table 5-5 Water balance calculation for losses 

Total volume in 98,556,929m3  

Catchment area 516.8km2 

Average runoff depth 191mm 

Catchment average rainfall 250mm 

Losses 59mm 

5.3 Hydraulic Modelling 

5.3.1 Existing Models 
The following hydraulic models have previously been developed for various parts of the Callide 
creek system. Review of the associated reports determined that none of the existing models were 
fit-for-purpose for this current assessment. Existing models are listed in Table 5-6. 
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Table 5-6 Existing hydraulic models of Callide Creek and tributaries 

Developed for Developed 
by 

Software 
Used 

Comments 

SunWater Engeny TUFLOW This model covers Callide Creek from the Callide 
Dam to Goovigen. This model has been made 
available to the project team, although has not 
been used due to the considerable simulation 
time (~20 hours). 

QRA Flood Mapping – 
Thangool (2013) 

DHI Mike21 This model only covers the Thangool area. 

QRA Flood Mapping – 
Jambin (2013) 

DHI Mike21 This model only covers the Jambin area. 

QRA Flood Mapping – 
Goovigen (2013) 

WRM TUFLOW This model only covers the Goovigen area. 

Thangool Aerodrome 
Levee Assessment 

 TUFLOW This model only covers the Thangool area. 

Callide Valley Flood 
Risk Study (2010) 

AECOM Mike 11 This model is one-dimensional and is considered 
to have insufficient ability to represent the 
complex flood behaviour of Callide Creek, in 
particular the interaction between the various 
braided channels of the system. 

5.3.2 Modelling Approach 
A new hydraulic model has been developed for this investigation. To meet the tight timeframe of 
the project, the TUFLOW GPU software has been used. The GPU version of TUFLOW uses the 
graphics processor within a purpose built modelling computer to complete the simulations at high 
speed. For comparison, the model developed for this assessment simulates in approximately one 
hour, compared to the classic TUFLOW model developed for SunWater which takes more than 20 
hours to simulate. The high speed modelling means numerous runs can be undertaken to expedite 
model calibration and verification. The only current limitation of the TUFLOW GPU software, 
compared to the classic TUFLOW software, it that hydraulic structures cannot be modelled as 1D 
elements. However, using a sufficiently small grid cell size and form losses where structures are 
located, provides a reasonable representation of energy losses associated with structures. In the 
broader context of flooding along Callide Creek, the absence of detailed structures makes no 
noticeable difference. 

The model extent has been determined to assess flood behaviour: 

 Along Callide Creek between the Callide Dam and Goovigen, including Jambin; 

 Between Goovigen and the confluence with the Don River to ensure boundary effects do not 
influence modelled flood behaviour at Goovigen; and 

 Along Kariboe, Grevillea and Kroombit Creeks to ensure appropriate interaction of floodwaters 
between the braided channels of these creeks, including the interaction with Callide Creek at 
Biloela (via Washpool Creek). 
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The creek channel and floodplain areas are represented by a 2D grid of 10m by 10m grid cells.  
The size of grid cell is selected based on modelling objectives and computer simulation time.  
During the model verification process, a 20m grid cell size was used to reduce simulation times. To 
accurately represent the narrow channels of some of the minor watercourses, the 10m grid was 
used for the final model simulations. The resolution defined by the 10m grid cell size is considered 
sufficient to meet the objectives of this review. 

5.3.3 Topography 
Topography across the 2D model domain is represented in the following manner. 

 Each 2D grid cell is assigned a single elevation initially interrogated from the DEM at the cell 
centre; 

 The sides of each grid cell are also assigned an elevation initially interrogated from the DEM at 
the mid-point of the cell side; and 

 Cell centre or cell side elevations can then be adjusted to represent topographic features, such 
as road embankments, which were not initially accurately defined by the DEM. 

The elevation assigned to a cell centre affects the storage applied to the cell.  The elevation 
applied to the cell sides controls the flow of water from one cell to another. 

5.3.4 Surface Roughness 
Ground surface roughness can have a significant influence on the flow of water.  Ground 
roughness is represented in the model by assigning Manning’s ‘n’ values for different land uses.  
Land use is determined from aerial photography along with on-site ground truthing. 

Values of Manning’s ‘n’ for different land uses are selected based on industry accepted values, 
which are subsequently refined during the model verification phase. Refer to Section 5.5 for model 
verification Manning’s ’n’ values. 

5.3.5 Boundary Conditions 
The term ‘boundary conditions’ relates to the application of hydraulic boundaries to the model. Two 
types of boundary conditions have been used for this model: 

 Discharge over time boundaries at the upstream ends of each major creek and at the 
downstream end of Callide Creek; and 

 Rainfall depth over time across the main model area. 

Locations of boundary conditions are shown on Map 5-3. 

5.4 Calculation of Inflows 
The peak inflow to the dam has been calculated using the following approach: 

 Conversion of observed dam levels to storage volume 

 Calculation of the incremental change in storage from one timestep to the next 
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 Conversion of the observed dam levels to discharge through the spillway 

 Calculation of inflow volume using outflow volume and change in storage for each timestep 

 Conversion of incremental outflow to rate of discharge. 

The calculated inflow hydrograph is shown on Figure 5-2. The peak inflow is estimated to be 
5,937m3/s. By comparing the inflow to the outflow on Figure 5-2, it is possible to see the 
attenuation provided by the dam. The peak discharge has been reduced from 5,937m3/s to 
3,480m3/s (reduction of 41% of peak discharge). In addition, the volume of water released by the 
dam has been reduced by the available storage volume at the start of the event (i.e. the difference 
between the starting storage of 89% and the FSL storage at 100%). 

 

 

Figure 5-2  Callide Dam inflow and outflow (calculated) 

5.5 Model Calibration and Verification 
To establish a degree of confidence that the models are suitably representing actual site 
conditions, the model has been verified against observed and anecdotal evidence. Detailed model 
calibration has not been possible due to the limited data available, and short timeframe associated 
with this review.  

Model verification involves adjusting model parameters and inputs using industry acceptable 
values, until the model suitably replicates recorded flood behaviour. The performance of the model 
has been assessed against the following information: 

 River gauges (low flow and timing only, due to poor rating curve definition for high flows); 
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 Estimated flood levels from the QRA Rapid Damages Assessment forms; 

 Anecdotal evidence of flood behaviour, including time of peak; and 

 Photographs captured by Banana Shire Council. 

Verification plots for Callide and Kroombit Dams, and the Goovigen river gauge are presented in 
the figures below. 

 

Figure 5-3  Verification of Callide Dam inflows (top: rainfall, middle: observed water level, 
bottom: calculated (blue) and simulated (green) dam inflows) 

 

 

Figure 5-4  Verification of Callide Dam water levels (observed (blue) and simulated (green)) 
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Figure 5-5  Verification of Kroombit Dam water levels (top: rainfall, middle: observed (blue) 
and simulated (green) water level, bottom: calculated discharge) 

 

Figure 5-6  Verification of Goovigen Gauge water levels 
(observed (blue) and simulated (green)) 
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In general, a reasonable verification has been achieved. This is based upon anecdotal evidence of 
flood behaviour (levels, direction and timing), and comparison of photographs taken on the morning 
of 21 February 2015, as the flood levels receded. A sample of photos are shown on Maps 6-3 to 6-
6. 

Hydraulic modelling surface roughness coefficients adopted in the final simulations are presented 
in Table 5-7. 

Table 5-7 Mannings ‘n’ surface roughness adopted during model verification 

Land Use Mannings ‘n’ 

Pasture / Agriculture 0.070 

Light Vegetation 0.080 

Medium Vegetation 0.100 

Dense Vegetation 1.500 

Roads 0.025 

Urban Block 1.000 

Water Bodies 0.040 

5.6 Sensitivity Analysis 
Sensitivity analysis of the surface roughness applied to the hydraulic model has been undertaken. 
The analysis involved increasing the Mannings ‘n’ roughness coefficient from 0.07 to 0.09 for all 
pasture and agricultural land, which is applicable to the majority of the floodplain. The analysis 
showed a minor delay to the peak flood and attenuation of peak levels at the downstream end of 
the model. 
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6 Scenarios 

6.1 Summary 
A range of scenarios have been assessed to understand the impact that alternate operation of the 
dam would have had on downstream flooding. Each scenario is compared to the actual event to 
determine impacts in terms of: 

 Discharge; 

 Peak flood level and flood extents; and 

 Time of peak flood levels. 

There are uncertainties associated with flood modelling. The flood mapping presented for the 
February 2015 event in Section 6.2 is the best estimate of flood behaviour based on the limited 
data available for calibration and verification of the model. 

The scenario assessments presented here are relative assessments. Therefore, inaccuracies 
associated with modelling will be present within the February 2015 event model and the scenario 
model simulations. The relevance of this is that any potential inaccuracies will have little, or no, 
influence on the impacts that are presented. Impacts should be assessed on a regional scale, and 
the mapping should not be used to assess changes in flood behaviour on an individual lot scale. 

The following scenarios have been assessed: 

 February 2015 event – As it Happened 

 Scenario 2 - What if dam operators could have manually operated the gates? 

 Scenario 3 - What if there was no Callide Dam? 

 Scenario 4 - What if Callide Dam had been lowered to 50% capacity before the event? 

 Scenario 5 - What if Callide Dam was full before the event? 

 Scenario 6 - What if there was improved prediction and warning? 

Refer to the following sections where each scenario is described and the impacts discussed. 
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6.2 February 2015 event – As it Happened 

6.2.1 Description 
The timeline of the event is provided in Section 4.1. This simulation is provided as the baseline for 
comparison of the scenarios. 

6.2.2 Flooding Timeline 
Simulated peak discharges for Callide Creek and the major tributaries are shown on Figure 6-1. 

Simulated discharge hydrographs at key locations are shown on Figure 6-4. The figure shows the 
relative timing of flooding in Callide and Kroombit Creeks.  

 

Figure 6-1  Simulated peak discharges for February 2015 event 

Simulated times to peak water level shown on Map 6-1 and Map 6-2. The timeline of flooding is 
summarised here: 

 At 20:28 the water level in the dam reached the theoretical middle gate trigger level of 
216.260m. It is expected that the middle gates began to open at this time. It is possible the 
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gates could have opened slightly earlier or later, depending on the exact configuration of the 
gate opening mechanism. 

 Between 20:50 and 21:45, residents on the south side of Biloela noted significant rises in 
Kroombit Creek. By 21:45, the level had reached the 2013 peak level. 

 At 21:20 on 20 February, residents along Callide Creek, immediately upstream of Biloela noted 
water entering their property. 

 At 22:00 on 20 February, the peak discharge of 3,480m3/s occurred at Callide Dam. At this 
same time, the peak water level was reached in Kroombit Dam, with an estimated discharge of 
2,267m3/s. 

 By 22:00, residents along Callide Creek immediately upstream of Biloela were experiencing 
significant flooding. 

 Between 02:30 and 03:00 on 21 February, residents along Kroombit Creek to the southeast of 
Biloela described the flood as being “like a tsunami”. 

 At 03:00 on 21 February, residents along Washpool Gully on the north side of Biloela noted 
water entering their property. Although residents reported this as Callide Creek discharge, this 
was actually from Washpool Gully as the Kroombit Creek passed Biloela, overflowing along 
Washpool Gully. 

 At Jambin, the flood peaked around 17:00 on 21 February (19 hours after the peak release). 
This is consistent with resident comments that the flood takes about 12-18 hours to travel from 
Callide Dam to Jambin. 

The times of peak flood level at various locations along Callide, Kroombit, Kariboe and Grevillea 
Creeks are listed in Table 6-1. 

Table 6-1 Time of peak flood level – February 2015 event 

Location  Watercourse Time of peak 
Linkes Road  Callide Creek 23:15 (20 Feb) 

Dawson Highway  Callide Creek 23:45 (20 Feb) 

Jambin Dakenba Road  Callide Creek 01:30 (21 Feb) 

Hodgetts Road  Callide Creek 03:00 (21 Feb) 

Callide Road  Callide Creek 03:15 (21 Feb) 

Rail Crossing & Burnett 
Hwy  

Callide Creek 15:00 (21 Feb) 

Jambin (Callide) Callide Creek 16:45 (21 Feb) 

Goovigen Connection 
Road  

Callide Creek 19:15 (21 Feb) 

Goovigen Gauge  Callide Creek 20:00 (21 Feb) 

Harchs Road  Kroombit Creek 11:15 (21 Feb) 

Dawson Highway  Kroombit Creek 10:00 (21 Feb) 

Dawson Highway  Washpool Gully 06:00 (21 Feb) 

Burnett Highway  Kroombit Creek 04:15 (21 Feb) 

Thangool Kariboe Creek 05:30 (21 Feb) 
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6.2.3 Flood Behaviour 
Simulated peak flood depths are presented on the Maps 6-3 to 6-6. 

Simulated peak flood levels are presented on Map 6-7 and 6-8.  

Peak flood levels at various locations along Callide, Kroombit, Kariboe and Grevillea Creeks are 
listed in Table 6-2. Refer also to hydrograph timeline presented as Figure 6-4. 

Table 6-2 Peak flood levels – February 2015 event 

Location  Watercourse Peak Flood Level 
(mAHD) 

Linkes Road  Callide Creek 179.24 

Dawson Highway  Callide Creek 174.42 

Jambin Dakenba Road  Callide Creek 168.34 

Hodgetts Road  Callide Creek 160.14 

Callide Road  Callide Creek 155.63 

Rail Crossing & Burnett 
Hwy  

Callide Creek 142.88 

Jambin (Callide) Callide Creek 134.36 

Goovigen Connection 
Road  

Callide Creek 126.73 

Goovigen Gauge  Callide Creek 122.53 

Harchs Road  Kroombit Creek 157.66 

Dawson Highway  Kroombit Creek 168.20 

Dawson Highway  Washpool Gully 174.22 

Burnett Highway  Kroombit Creek 185.55 

Thangool Kariboe Creek 194.25 

 

Some key points of interest are:  

 Flooding of properties along Callide Creek, upstream from Biloela, commenced within one hour 
of the gates opening. 

 At 22:00 (the time of peak discharge), properties along Callide Creek from the dam to Biloela 
were experiencing major flooding. Peak flood levels at Linkes Road occurred around 23:00. 

 Properties on the south side of Biloela Town first experienced flooding from Kroombit Creek, 
approximately 3-4 hours later (02:00 to 03:00 on 21 February) than the peak flooding from 
Callide Creek to the north of Biloela. This was the peak of the flood passing through Kroombit 
Creek, breaking out across the floodplain towards Biloela. 

 At the same time (02:00 to 03:00 on 21 February), properties along Washpool Gully on the north 
side of Biloela were experiencing peak flood levels. This water originated from Kroombit Creek, 
since the water levels in Callide Creek had already dropped by about 1.5m from the peak, 3-4 
hours before. 
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6.2.4 Comparison of Actual Operation to Design 
There is no information relating to the actual time the gates began to operate, so the opening is 
assumed to have commenced when the levels of 216.259m and 216.407m were reached for the 
middle and outer pairs of gates respectively. These levels relate to the levels which trigger the 
automatic opening (see Section 3.5). 

SunWater’s Dam Duty Officer first observed the gates to be open at approximately 21:30 on 20 
February 2015. The gates were estimated to be open by 4.0m and 3.0m for the middle and outer 
pairs respectively. The next observation was not until 22:00 when all gates had opened to 7.0m 
and 6.0m for the respective pairs. 

The following comments are provided on the comparison between observed gate openings and the 
estimated openings based on the recorded water level in the dam (refer also to Table 6-3 and 
Figure 6-2): 

 At 21:30 when the gates were first observed to be open; the estimated opening was not as 
much as expected given the water level. 

 At 22:00 when the next observation was recorded, approximately at the peak water level, the 
gates were open slightly more than expected given the water level. 

 In theory, the degree of which the gates were observed to be open at 22:00, is not expected to 
have occurred until after the dam water level had exceeded 217.200m15. As discussed in 
Section 4.2.2.1, dam water levels are not expected to have risen much higher than the 
observed 217.203m at 21:45, so the gates are not expected to have opened as much as they 
did. This may have been due to the speed of opening in response to the rising water level, and 
there having been significant momentum causing over opening. 

 There is insufficient evidence to determine whether the gates opened any more than 6.0m and 
7.0m as observed at the peak water level. 

Table 6-3 Comparison of observed to theoretical gate openings 

Time Water Level 
(m AHD) 

Gate Opening 

Middle Pair Outer Pairs 

Observed Theoretical Observed Theoretical 

21:30 217.162 4.0m 6.3m 3.0m 5.2m 

22:00 217.192 7.0m 6.5m 6.0m 5.4m 

 

To summarise, during the February 2015 event, assuming the 21:30 estimate of heights the gates 
were open by were accurate, the gates were not open as much as expected when dam levels were 
rising. The lower discharge associated with the gates having not opened as much as expected 
contributed to the dam water levels rising slightly higher. This in turn would have caused the gates 

                                                      
15 At 217.200m the ‘failsafe’ weir is overtopped, completely filling the float chamber and automatically opening the gates to their 
maximum opening of 9.8m. Refer to Section 3.5. 
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to open more than the theoretical operation. Therefore, at the peak, there was slightly higher 
discharge than expected. Refer to Figure 6-3. 

 

Figure 6-2  Comparison of observed to theoretical gate openings 

 

 

Figure 6-3  Observed versus theoretical discharge during automatic operation 
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6.3 What if dam operators could have manually operated the gates? 
(Scenario 2) 

6.3.1 Description 
The Callide Dam O&M Manual identifies the need for manual operation of the gates during flood 
events, triggered by the dam water level exceeding the reduced FSL of 215.500m. Gate opening is 
managed using the test pump to pump water into the float chambers. The amount to which the 
gates are to be opened is to be based upon matching inflows to outflows using the observed water 
levels and corresponding discharges at the Callide Creek 96km river gauge. 

As the cyclone passed the Callide Creek catchment, SunWater dam operators were advised to 
take shelter in the Callide Dam site office. Therefore manual operation of the dam gates was not 
possible as activation of the test pump requires access to the dam wall. 

This scenario has been included to assess the difference in flooding should manual operation of 
the dam gates have been possible. Presented in Figure 6-5 is a comparison of calculated 
discharge for the manual operation and automatic operation scenarios. The graph shows a small 
early release as the middle gates are opened when the water level reached 215.500m. This early 
release makes a small difference to the peak discharge, although results in a reduction in peak 
dam levels by 0.170m.  

 

Figure 6-5  Comparison of discharge for manual versus automatic operation 

Note that this scenarios has not factored in the time taken to manually operate the gates. 
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6.3.2 Flood Impacts 
The difference between the actual event peak flood levels and this scenario are presented on Map 
6-10. 

Simulated peak discharges are presented on Figure 6-6.  

 

Figure 6-6  Simulated peak discharges for Scenario 2 

 

Peak flood levels at various locations along Callide, Kroombit, Kariboe and Grevillea Creeks are 
listed in Table 6-4. Refer also to hydrograph timeline presented as Figure 6-5. 

Between the Callide Dam and Biloela, peak flood levels are expected to have been up to 0.13m 
lower had manual operation been possible. Downstream from Biloela, there is expected to have 
been less than 0.05m change in peak flood levels.  
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Table 6-4 Peak flood levels – Scenario 2 – Manual gate operation 

Location  Watercourse Peak Flood 
Level (mAHD) 

Change in peak 
flood level 

relative to Feb 
2015 event (m) 

Linkes Road  Callide Creek 179.11 -0.13 

Dawson Highway  Callide Creek 174.40 -0.02 

Jambin Dakenba Road  Callide Creek 168.32 -0.02 

Hodgetts Road  Callide Creek 160.14 0.00 

Callide Road  Callide Creek 155.63 0.00 

Rail Crossing & Burnett 
Hwy  

Callide Creek 142.93 0.05 

Jambin (Callide) Callide Creek 134.37 0.01 

Goovigen Connection 
Road  

Callide Creek 126.75 0.02 

Goovigen Gauge  Callide Creek 122.53 0.00 

Harchs Road  Kroombit Creek 157.71 0.05 

Dawson Highway  Kroombit Creek 168.20 0.00 

Dawson Highway  Washpool Gully 174.22 0.00 

Burnett Highway  Kroombit Creek 185.55 0.00 

Thangool Kariboe Creek 194.25 0.00 
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6.3.3 Flooding Timeline 
The time of peak and relative change to the February 2015 event are listed in Table 6-5 for the 
various locations along Callide, Kroombit, Kariboe and Grevillea Creeks. 

There is less than 15 minutes change in the time to peak flood levels between the automatic and 
manual gate operation scenarios. 

Table 6-5 Time of peak flood level – Scenario 2 – Manual gate operation 

Location  Watercourse Time of peak Change in time to 
peak relative to Feb 
2015 event (hours) 

 
Linkes Road  Callide Creek 23:15 (20 Feb) 0.00 

Dawson Highway  Callide Creek 23:45 (20 Feb) 0.00 

Jambin Dakenba Road  Callide Creek 01:30 (21 Feb) 0.00 

Hodgetts Road  Callide Creek 03:00 (21 Feb) 0.00 

Callide Road  Callide Creek 03:00 (21 Feb) -0.25 

Rail Crossing & Burnett 
Hwy  

Callide Creek 15:15 (21 Feb) 0.25 

Jambin (Callide) Callide Creek 17:00 (21 Feb) 0.25 

Goovigen Connection 
Road  

Callide Creek 19:30 (21 Feb) 0.25 

Goovigen Gauge  Callide Creek 20:15 (21 Feb) 0.25 

Harchs Road  Kroombit Creek 11:15 (21 Feb) 0.00 

Dawson Highway  Kroombit Creek 09:45 (21 Feb) -0.25 

Dawson Highway  Washpool Gully 06:00 (21 Feb) 0.00 

Burnett Highway  Kroombit Creek 04:15 (21 Feb) 0.00 

Thangool Kariboe Creek 05:30 (21 Feb) 0.00 

Note the negative numbers in the right column refer to flood peaks occurring sooner than during the February 
2015 event. 
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6.4 What if there was no Callide Dam? 
(Scenario 3) 

6.4.1 Description 
To assess the flood attenuation provided by the Callide Dam, removal of the dam from Callide 
Creek has been simulated. For this scenario, the Callide Dam inflow hydrograph has been applied 
to the hydraulic model at the location of the dam spillway. The peak discharge is therefore 
5,937m3/s compared to 3,480m3/s in the actual event. 

6.4.2 Flood Impacts 
The difference between the actual event peak flood levels and this scenario are presented on Map 
6-10. 

Simulated peak discharges are presented on Figure 6-8.  

 

Figure 6-8  Simulated peak discharges for Scenario 3 
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Peak flood levels at various locations along Callide, Kroombit, Kariboe and Grevillea Creeks are 
listed in Table 6-6. Refer also to hydrograph timeline presented as Figure 6-9. 

Between the Callide Dam and Biloela, peak flood levels are expected to have been up to 0.33m 
higher if there was no Callide Dam and the entire flood originating from Upper Callide Creek was 
able to pass through the system unattenuated.  

Downstream from Biloela, there is expected to have been up to 0.29m increase in peak flood 
levels.  

At Jambin, the peak discharge and flood level is lower, with a minor difference shown at Goovigen. 

Table 6-6 Peak flood levels – Scenario 3 – No dam 

Location  Watercourse Peak Flood 
Level (mAHD) 

Change in peak 
flood level 

relative to Feb 
2015 event (m) 

Linkes Road  Callide Creek 179.57 0.33 
Dawson Highway  Callide Creek 174.74 0.32 
Jambin Dakenba Road  Callide Creek 168.56 0.22 
Hodgetts Road  Callide Creek 160.16 0.02 
Callide Road  Callide Creek 155.64 0.01 
Rail Crossing & Burnett 
Hwy  

Callide Creek 143.17 0.29 

Jambin (Callide) Callide Creek 134.46 0.10 
Goovigen Connection 
Road  

Callide Creek 126.82 0.09 

Goovigen Gauge  Callide Creek 122.55 0.02 
Harchs Road  Kroombit Creek 157.75 0.09 
Dawson Highway  Kroombit Creek 168.20 0.00 
Dawson Highway  Washpool Gully 174.22 0.00 
Burnett Highway  Kroombit Creek 185.55 0.00 
Thangool Kariboe Creek 194.25 0.00 

 

6.4.3 Flooding Timeline 
The modelling indicates flooding between Callide Dam and Biloela occurs quicker than during the 
actual event. Peak flood levels are also higher and the velocities are faster. This scenario 
represents a significant worsening of flooding, with flood hazard increasing. 

The time of peak and relative change to the February 2015 are listed in Table 6-7 for the various 
locations along Callide, Kroombit, Kariboe and Grevillea Creeks. 

Flooding would generally occur significantly earlier should there be no dam to attenuate flows. 

 

 



Appendix G    |    Independent review of Callide Creek flooding G.109

Independent Review of Callide Creek Flooding, Tropical Cyclone Marcia, February 2015 94 
Scenarios  
 

R.B21411.001.03.docx   
 

 

Table 6-7 Time of peak flood level – Scenario 3 – No dam 

Location  Watercourse Time of peak Change in time to 
peak relative to Feb 
2015 event (hours) 

 
Linkes Road  Callide Creek 23:15 (20 Feb) -2.00 

Dawson Highway  Callide Creek 23:45 (20 Feb) -1.50 

Jambin Dakenba Road  Callide Creek 01:30 (21 Feb) -2.50 

Hodgetts Road  Callide Creek 03:00 (21 Feb) -0.50 

Callide Road  Callide Creek 03:15 (21 Feb) -0.25 

Rail Crossing & Burnett 
Hwy  

Callide Creek 15:00 (21 Feb) -8.00 

Jambin (Callide) Callide Creek 16:45 (21 Feb) -7.75 

Goovigen Connection 
Road  

Callide Creek 19:15 (21 Feb) -7.00 

Goovigen Gauge  Callide Creek 20:00 (21 Feb) -6.50 

Harchs Road  Kroombit Creek 11:15 (21 Feb) -9.75 

Dawson Highway  Kroombit Creek 10:00 (21 Feb) 0.00 

Dawson Highway  Washpool Gully 06:00 (21 Feb) 0.00 

Burnett Highway  Kroombit Creek 04:15 (21 Feb) -0.25 

Thangool Kariboe Creek 05:30 (21 Feb) 0.00 

Note the negative numbers in the right column refer to flood peaks occurring sooner than during the February 
2015 event. 
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6.5 What if water levels in Callide Dam had been lowered before the 
event?  
(Scenario 4) 

6.5.1 Description 
A common question posed by the community during the resident surveys conducted by IGEM is 
why the storage in the dam was not reduced prior to the event, to provide greater storage. Pre-
release of water from Callide Dam is not part of the operational rules for Callide Dam. It is beyond 
the scope of this review to establish whether or not a pre-release should have been made, or to 
determine the triggers that would initiate a pre-release. However, this review does include a 
scenario assuming the dam was at 50% capacity16 at the start of the event.  

6.5.2 Flood Impacts 
The difference between the actual event peak flood levels and this scenario are presented on Map 
6-11. 

Simulated peak discharges are presented on Figure 6-10.  

                                                      
16 The reference to 50% capacity is related to the reduced FSL of 215.500m. 
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Figure 6-10  Simulated peak discharges for Scenario 4 

 

Peak flood levels at various locations along Callide, Kroombit, Kariboe and Grevillea Creeks are 
listed in Table 6-8. Refer also to hydrograph timeline presented as Figure 6-11. 

Between the Callide Dam and Biloela, peak flood level are expected to have been up to 4.67m 
lower if Callide Dam had been at 50% capacity at the start of the event. Approximately 61% of the 
runoff originating from Upper Callide Creek is able to be attenuated by the dam in this scenario, 
resulting in a 91% decrease in peak discharge.  
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Table 6-8 Peak flood levels – Scenario 4 - Callide Dam 50% 

Location  Watercourse Peak Flood 
Level (mAHD) 

Change in peak 
flood level 

relative to Feb 
2015 event (m) 

Linkes Road  Callide Creek 174.57 -4.67 

Dawson Highway  Callide Creek 170.24 -4.18 

Jambin Dakenba Road  Callide Creek 166.13 -2.21 

Hodgetts Road  Callide Creek 159.98 -0.16 

Callide Road  Callide Creek 155.62 -0.01 

Rail Crossing & Burnett 
Hwy  

Callide Creek 142.56 -0.32 

Jambin (Callide) Callide Creek 134.23 -0.13 

Goovigen Connection 
Road  

Callide Creek 126.57 -0.16 

Goovigen Gauge  Callide Creek 122.49 -0.04 

Harchs Road  Kroombit Creek 157.61 -0.05 

Dawson Highway  Kroombit Creek 168.20 0.00 

Dawson Highway  Washpool Gully 174.22 0.00 

Burnett Highway  Kroombit Creek 185.55 0.00 

Thangool Kariboe Creek 194.25 0.00 

 

6.5.3 Flooding Timeline 
As expected, the modelling indicates a significant reduction in discharge along Callide Creek from 
the dam to Goovigen. In most locations the peak occurs slightly later during this scenario, due to 
the dominance of the flood from Kroombit Creek. 

The time of peak and relative change to the February 2015 are listed in Table 6-9 for the various 
locations along Callide, Kroombit, Kariboe and Grevillea Creeks. 

Modelling has shown that the change in time to peak flood levels vary across the catchment due to 
the significant change in flood behaviour experienced for this scenario. 
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Table 6-9 Time of peak flood level – Scenario 4 - Callide Dam 50% 

Location  Watercourse Time of peak Change in time to 
peak relative to Feb 
2015 event (hours) 

 
Linkes Road  Callide Creek 23:15 (20 Feb) -2.25 

Dawson Highway  Callide Creek 23:45 (20 Feb) -2.00 

Jambin Dakenba Road  Callide Creek 01:30 (21 Feb) -3.00 

Hodgetts Road  Callide Creek 03:00 (21 Feb) -0.25 

Callide Road  Callide Creek 03:15 (21 Feb) -0.25 

Rail Crossing & Burnett 
Hwy  

Callide Creek 15:00 (21 Feb) 1.50 

Jambin (Callide) Callide Creek 16:45 (21 Feb) 1.50 

Goovigen Connection 
Road  

Callide Creek 19:15 (21 Feb) 2.25 

Goovigen Gauge  Callide Creek 20:00 (21 Feb) 2.50 

Harchs Road  Kroombit Creek 11:15 (21 Feb) 0.50 

Dawson Highway  Kroombit Creek 10:00 (21 Feb) -0.25 

Dawson Highway  Washpool Gully 06:00 (21 Feb) 0.25 

Burnett Highway  Kroombit Creek 04:15 (21 Feb) 0.00 

Thangool Kariboe Creek 05:30 (21 Feb) 0.00 

Note the negative numbers in the right column refer to flood peaks occurring sooner than during the February 
2015 event. 

 

 

 

 



Appendix G    |    Independent review of Callide Creek flooding G.115

In
de

pe
nd

en
t R

ev
ie

w
 o

f C
al

lid
e 

C
re

ek
 F

lo
od

in
g,

 T
ro

pi
ca

l C
yc

lo
ne

 M
ar

ci
a,

 F
eb

ru
ar

y 
20

15
 

10
0 

Sc
en

ar
io

s 
 

 R
.B

21
41

1.
00

1.
03

.d
oc

x 
 

 
  

 

Fi
gu

re
 6

-1
1 

 S
ce

na
rio

 4
 c

om
pa

ris
on

 to
 F

eb
ru

ar
y 

20
15

 e
ve

nt
 –

 h
yd

ro
gr

ap
h 

tim
el

in
e 



2015 Callide Creek Flood Review   |   AppendicesG.116

Independent Review of Callide Creek Flooding, Tropical Cyclone Marcia, February 2015 101 
Scenarios  
 

R.B21411.001.03.docx   
 

 

6.6 What if Callide Dam was full before the event?  
(Scenario 5) 

6.6.1 Description 
To assess the relative difference in flooding should Callide Dam have been full17  at the start of the 
event, Scenario 5 has been simulated. Unlike the previous scenario which represents a condition 
that is outside of the current operational rules of Callide Dam, this scenario could have occurred.  

6.6.2 Flood Impacts 
The difference between the actual event peak flood levels and this scenario are presented on Map 
6-12. 

Simulated peak discharges are presented on Figure 6-12.  

 

Figure 6-12  Simulated peak discharges for Scenario 5 

                                                      
17 The reference to 50% capacity is related to the reduced FSL of 215.500m. 
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Peak flood levels at various locations along Callide, Kroombit, Kariboe and Grevillea Creeks are 
listed in Table 6-10. Refer also to hydrograph timeline presented as Figure 6-13. 

Between the Callide Dam and Biloela, peak flood levels are expected to increase by to 0.11m had 
the dam been at full capacity at the start of the event. The rate of discharge would have been 
4,766m3/s, which is 37% higher than the February 2015 discharge.  

Downstream from Biloela, peak flood levels are expected to increase by up to 0.10m, with 0.05m 
increase expected at Jambin and 0.01m at Goovigen. 

Table 6-10 Peak flood levels – Scenario 5 - Callide Dam 100% 

Location  Watercourse Peak Flood 
Level (mAHD) 

Change in peak 
flood level 

relative to Feb 
2015 event (m) 

Linkes Road  Callide Creek 179.35 0.11 

Dawson Highway  Callide Creek 174.53 0.11 

Jambin Dakenba Road  Callide Creek 168.45 0.11 

Hodgetts Road  Callide Creek 160.16 0.02 

Callide Road  Callide Creek 155.65 0.02 

Rail Crossing & Burnett 
Hwy  

Callide Creek 142.98 0.10 

Jambin (Callide) Callide Creek 134.39 0.03 

Goovigen Connection 
Road  

Callide Creek 126.78 0.05 

Goovigen Gauge  Callide Creek 122.54 0.01 

Harchs Road  Kroombit Creek 157.66 0.00 

Dawson Highway  Kroombit Creek 168.19 -0.01 

Dawson Highway  Washpool Gully 174.22 0.00 

Burnett Highway  Kroombit Creek 185.55 0.00 

Thangool Kariboe Creek 194.28 0.03 

 

6.6.3 Flooding Timeline 
As expected, the modelling indicates a significant increase in discharge along Callide Creek from 
the dam to Goovigen. At Jambin and Goovigen the peak occurs slightly earlier during this scenario, 
due to the higher early discharge affecting the interaction of flows between Callide and Kroombit 
Creeks. 

The time of peak and relative change to the February 2015 are listed in Table 6-11 for the various 
locations along Callide, Kroombit, Kariboe and Grevillea Creeks. Generally, modelling has shown 
flooding would have occurred sooner should Callide Dam have been at FSL prior to the event. 
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Table 6-11 Time of peak flood level – Scenario 5 - Callide Dam 100% 

Location  Watercourse Time of peak Change in time to 
peak relative to Feb 
2015 event (hours) 

 
Linkes Road  Callide Creek 23:15 (20 Feb) -1.00 

Dawson Highway  Callide Creek 23:45 (20 Feb) -0.25 

Jambin Dakenba Road  Callide Creek 01:30 (21 Feb) -1.00 

Hodgetts Road  Callide Creek 03:00 (21 Feb) -0.25 

Callide Road  Callide Creek 03:15 (21 Feb) -0.25 

Rail Crossing & Burnett 
Hwy  

Callide Creek 15:00 (21 Feb) -7.00 

Jambin (Callide) Callide Creek 16:45 (21 Feb) -6.75 

Goovigen Connection 
Road  

Callide Creek 19:15 (21 Feb) -5.75 

Goovigen Gauge  Callide Creek 20:00 (21 Feb) -5.25 

Harchs Road  Kroombit Creek 11:15 (21 Feb) 0.00 

Dawson Highway  Kroombit Creek 10:00 (21 Feb) 0.00 

Dawson Highway  Washpool Gully 06:00 (21 Feb) 0.00 

Burnett Highway  Kroombit Creek 04:15 (21 Feb) 0.00 

Thangool Kariboe Creek 05:30 (21 Feb) 0.00 

Note the negative numbers in the right column refer to flood peaks occurring sooner than during the February 
2015 event. 
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6.6.4 Other Pre-release Scenarios 
Following issue of the Draft Report, IGEM requested simulation of additional scenarios 
representing different pre-release scenarios. To complement the 50% and 100% of capacity 
scenarios presented in the previous sections, scenarios have been simulated representing 60%, 
70% and 80% of full capacity prior to the event. Each scenario has been simulated allowing for 
water to be drawn down to the respective level, commencing at midday on Wednesday 18 
February. This time corresponds to the release of the second BoM Flood Watch. 

The change to peak flood level at the various locations throughout the catchment is presented in 
Table 6-12. Modelling shows a significant reduction to peak flood levels between Callide Dam and 
Biloela for all scenarios involving lowering the water levels in Callide Dam prior to the event. 
Downstream of Biloela, modelling shows there is only a small reduction to peak flood levels 
(generally less than 0.30m). 

However, this analysis should be considered in the context of volumetric runoff. The February 2015 
event was a short duration event, with a significantly lower volume of runoff compared to other 
longer duration events such as the 2013 event. Therefore, the reduction to peak flood levels shown 
here would not be achieved during other longer duration events. 

 

Table 6-12 Change to peak flood levels based on different pre-release scenarios 

Location  Watercourse Change in peak flood level relative to Feb 2015 event (m) 
    50% 

FSL 
60% 
FSL 

70% 
FSL 

80% 
FSL 

89% 
FSL 

100% 
FSL 

Linkes Road Callide Creek -4.67 -3.74 -2.16 -0.72 0.00 0.11 

Dawson Highway Callide Creek -4.18 -2.96 -1.16 -0.20 0.00 0.11 

Jambin Dakenba 
Road 

Callide Creek -2.21 -1.40 -0.55 -0.25 0.00 0.11 

Hodgetts Road Callide Creek -0.16 -0.17 -0.08 -0.05 0.00 0.02 

Callide Road Callide Creek -0.01 -0.01 -0.01 0.00 0.00 0.02 

Rail Crossing & 
Burnett Hwy 

Callide Creek -0.32 -0.13 -0.07 -0.03 0.00 0.10 

Jambin (Callide) Callide Creek -0.13 -0.06 -0.04 -0.02 0.00 0.03 

Goovigen 
Connection Road 

Callide Creek -0.16 -0.08 -0.04 -0.02 0.00 0.05 

Goovigen Gauge Callide Creek -0.04 -0.02 -0.01 -0.01 0.00 0.01 

Harchs Road Kroombit 
Creek 

-0.05 -0.02 -0.01 0.00 0.00 0.00 

Dawson Highway Kroombit 
Creek 

0.00 0.00 0.00 0.00 0.00 -0.01 

Dawson Highway Washpool 
Gully 

0.00 0.00 0.00 0.00 0.00 0.00 

Burnett Highway Kroombit 
Creek 

0.00 0.00 0.00 0.00 0.00 0.00 

Thangool Kariboe Creek 0.00 0.00 0.00 0.00 0.00 0.03 
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6.7 What if there was improved prediction and warning? 
In various parts of this review, the prediction and warning process is discussed in terms of could 
earlier and more accurate warnings have been provided to downstream residents. The review has 
shown that the community were not forewarned of a release, and SMS and phone call alerts were 
only provided once releases had commenced. 

Should prediction and warning have been improved, flooding experienced along the Callide Creek 
would not have been any different under the current operating rules of Callide Dam. However, the 
following points are noted, which form basis for the recommendations from this review: 

 Based on regional rainfall estimates provided by the BoM via Flood Watches, improved 
prediction methods, including rainfall forecasts, models and spreadsheets could have been 
used to predict that a spill was possible 2 days in advance of the actual spill. It should, however, 
be recognised that rainfall estimates from forecast rainfall (which form the basis for Flood 
Watches) are subject to significant uncertainty. 

 SunWater could then have pre-emptively advised the LDMG and local residents of the possible 
spill, so that preparations could have been made. 

 Having additional lead time for warning, would have allowed more of the community to have 
been warned. For residents that were unreachable by phone, door knocking could have 
occurred. This could only have been possible before the cyclone approached the catchment. 

 In the scenario where a spill from the dam was unexpected and at short notice (as occurred on 
20 February 2015), a more robust method of disseminating warnings would have benefited 
some residents. This could include sirens or individual household warning systems activated 
remotely by telemetry. 
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7 Review of Response during the Event 

7.1 Access to Data 
During discussions with SunWater the availability of data was discussed. SunWater advised that at 
some points during the event there was no data available from some of the rainfall and river 
gauges due to telecommunications network outage. Throughout the logs, the only references to 
unavailability of data are: 

 19 February 17:00 ‘Potential for loss of comms to 96k in strong winds/debris’ 

 20 February 21:26 ‘96k inflow is gone.  Inflows are above 2013 levels’ 

The latter record relates to the Callide Creek 96km gauge upstream of Callide Dam, which was 
inundated at 19:45 on 20 February. 

Telstra have issued a report identifying the following network problems on 20 February. The report 
identifies network outage associated with the optic fibre damage which occurred at 19:22 
(approximately one hour before any water was released from Callide Dam). The report also 
identifies other infrastructure such as mobile phone towers which lost service during the event. 

Despite the insufficient information relating to the availability of data during the event, various logs 
and resident surveys indicate that the mobile phone network was inconsistent and sometimes 
unavailable during the event. 

7.2 Use of Available Data 

7.2.1 Rainfall and Runoff Estimates 
From review of the communications logs, there appears to have been an error made during 
calculation of the rainfall and runoff required to cause a spill from Callide Dam. The first Flood 
Watch for the event was issued by the BoM at 15:47 on Tuesday 17 February. The expected 
rainfall for the area between Rockhampton and the NSW border was advised to be 200-300mm. 
This estimate was revised to 200-400mm in the second Flood Watch issued at 11:54 on 
Wednesday 18 February. At 07:27 on Thursday 19 February, SunWater’s Flood and Stream 
Manager (Brisbane) sent some estimates of rainfall required to fill the various dams to SunWater’s 
Service Manager Central (Bundaberg). The estimates indicated 270mm of runoff would have been 
required to fill Callide Dam to the reduced FSL of 215.500m. Based on volumetric calculations, a 
more appropriate figure is 27mm18. The same factor is evident in all calculations relating to if and 
when Callide Dam may spill.  

Based on the current operational rules associated with the dam, this would not have had an effect 
on downstream flooding. However, should the correct rainfall depth have been assessed on 19 
February, then SunWater would have known there was a high likelihood that the dam would have 
spilled. 

                                                      
18 Note, this value relates to the average depth of runoff across the catchment area, required to fill the dam from 89% to 100% of the 
215.500m FSL. Actual rainfall depth would have to be significantly higher to account for losses. 
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Communications relating to rainfall estimates, modelling and weather warnings are listed in Table 
7-1. The key logs relating to estimates of when the dam may spill are: 

 20 February 17:41 – ‘Advised URBS model doesn’t predict spill tonight. This is dependent on 
rainfall.’ 

 20 February 18:37 – ‘Update on conditions. Potential for dam to fill tonight based on current 
inflow but not certain with current rainfall. This should be conveyed to LDMG.’ 

 20 February 18:55 – ‘Callide may spill tonight’ 

 20 February 19:03 - (to Council) ‘Advised that we may reach the reduced FSL trigger tonight. 
Inflows are still rising but need to monitor rainfall. He asked if we can add height and flows to 
the SMS messages.’ 

 20 February 19:10 – ‘Advice that if inflows continue gate operation could be by 23:30.’ 

 20 February 19:39 – Wmodel predicting gate opening by 9pm on the 20th Feb and asking re 
conditions - safe to operate gates?’ 

 20 February 19:52 – ‘Won't be able to open the gates manually - too dangerous. Expect auto 
gate operation within hours. 96k 120,000 and rising.’ 

7.2.2 River Levels 
The Callide Creek 96km gauge is the single point of reference for inflows into the dam, and is used 
to inform manual releases. During manual release, the dam operator has to match outflows to 
inflows recorded at this gauge, to maintain a static water level. 

The last data received form the Callide Creek 96km gauge was at 19:45 on 20 February. From this 
point onwards SunWater had no indication of further inflows to Callide Dam. 

7.2.3 Modelling 
The following points summarise the key events associated with modelling, as determined from the 
communication logs: 

 19 February 07:27 – ‘preliminary rainfall estimates were provided’ 

 19 February 11:17 – ‘preliminary rainfall estimates were provided’ 

 20 February 16:23 – ‘request to get URBS model running as spreadsheet was problematic’ 

 20 February 19:03 – ‘URBS model was understating flows, so advice to proceed with the 
spreadsheet model.’ 

SunWater has advised that forecast rainfall is not used in the spreadsheet model. Review of the 
spreadsheet model or URBS model has not been undertaken for this review, so it is unknown 
whether the URBS model would have better informed the operators. 
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7.3 Operation of Callide Dam 
The O&M Manual requires manual operation of the gates when the reduced FSL of 
215.500m is exceeded. However, manual operation was not possible during the event 
due to strong wind which made manual operation unsafe, therefore the gates operated 
automatically. 

From this review of the O&M Manual, the Emergency Event Report and the Emergency 
Action Plan, BMT WBM has found no evidence to suggest that SunWater did not 
operate the dam in accordance with the operational rules. 

7.4 Warnings Issued 
SunWater provided Twitter messages during the lead up to, and during the event. It is 
not understood what proportion of the community received the Twitter messages. 

After SunWater confirmed gate operation was ‘imminent’ the instruction was given to 
notify subscribed downstream residents to 10km from the dam. SunWater sent the 
following messages: 

 20 February 20:39 - ‘SunWater Callide Dam flood ALERT NOTIFICATION: D/S 
flooding expected – rapid rises. REFER: www.bom.gov.au and Local Emergency Mgt 
Groups for more info’ 

 20 February 22:37 - ‘SunWater Callide Dam flood ALERT NOTIFICATION: Flood 
Stage 4 current flow = 298,000ML/day. REFER: www.bom.gov.au and Local 
Emergency Mgt Groups for more info’ 

The following points are noted: 

 The 20:39 alert SMS was sent 11 minutes after the gates are assumed to have 
opened; 

 The reference to the BoM website was not informative, as the website contained little 
information on flooding in Callide Creek, and was not updated regularly; and 

 SunWater advised Banana Shire Council at 19:52 that the gates would be open 
“within hours”. 
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8 Conclusions 

8.1 Responses to the Scope of Works 
The statement of work for this independent review raised four key questions:  

 An assessment of the impact of discharges from Callide Dam on the overall 
flooding in the Callide Valley, including the impacts on Biloela, Jambin and 
Goovigen townships within the Valley. 

Data relating to the flooding which occurred during the February 2015 flood event 
has been collated and analysed in detail as part of this review. The data includes 
rainfall, river level and wind observations, rainfall forecasts, event logs, past flood 
studies and mapping, emergency management documents relating to Callide Dam, 
damages assessments, photographs, and notes from interviews held between IGEM 
and flood affected residents. 

The information has been examined and cross checked to verify accuracy, and time 
lines have been established to show when events occurred and actions were 
undertaken by all personnel and agencies involved in the management of the event. 
This includes the lead-up to the cyclone, during the rainfall and cyclone, and when 
flood waters started to recede. 

Discharge from the dam has been calculated and applied to a flood model, purposely 
developed for this review. The flood model also receives flows from the other 
tributaries in the Callide Creek system, and routes the flood flows through the valley 
to the confluence with the Don River downstream from Goovigen. Although minimal 
data are available for calibration of the flood model, the model performance has been 
checked against photographic and anecdotal evidence of flooding within the valley. A 
reasonable match between actual and simulated flood behaviour has been achieved. 

To assess the impact of discharges from Callide Dam, assessment has been 
undertaken to determine the relative portion of discharge from the dam, against 
discharge occurring from the other major tributaries of Callide Creek, as well as 
rainfall within the lower Callide Creek and its minor tributaries. 

The Callide Dam catchment area (517km2) is 11% of the Callide Creek catchment 
(4,648km2) flowing into the Don River and 17% of the Callide Creek catchment 
upstream from Biloela (2,962km2).  

The calculated peak discharge from Callide Dam was 3,480m3/s. At the same time, 
water levels were at their highest in Kroombit Dam with a calculated peak discharge 
of 2,553m3/s. 

At 23:40, within 100 minutes of the peak discharge from Callide Dam, the flood 
model simulation estimates a peak discharge of 3,339m3/s was flowing along Callide 
Creek on the northern side of Biloela. At the same time, 1,149m3/s has been 
simulated as passing along Kroombit Creek on the southern side of Biloela. The 
peak discharge in Kroombit Creek occurred at 05:00 on 21 February. The combined 
Kroombit, Kariboe and Grevillea Creek peak discharge was 4,356m3/s as it passed 
Biloela. The significant increase in flows beyond the 2,553m3/s discharge from 
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Kroombit Dam was mostly due to additional inflows from Kariboe Creek (peak of 
1,573m3/s) and Grevillea Creek (peak of 783m3/s). 

Floodwaters from Kroombit Creek flowed along Washpool Gully past the eastern 
side of Biloela, discharging into Callide Creek. At the time flood levels peaked along 
Washpool Gully on the northern side of Biloela, water levels in Callide Creek had 
dropped by around 1.5m. The peak flood levels along Washpool Gully were not 
influenced by flows within Callide Creek. 

Downstream from Biloela, the flows from Prospect Creek, Kroombit Creek and 
Callide Creek merged before reaching the town of Jambin. Between Biloela and 
Jambin the floodplain was inundated across a width of up to 5km. Local residents 
report seeing “water as far as the eye can see”. The floodwaters continued on past 
Jambin to the town of Goovigen, and on to the Don River. 

The assessment has shown that significant flooding would have occurred throughout 
the Callide Valley regardless of how the Callide Dam was operated. In response to 
community suggestions relating to pre-releases from the dam, scenarios have been 
assessed assuming water levels in the dam had been reduced from 89% to 50% (as 
well as intermediate levels) prior to the event. The 50% capacity scenario results in 
68% of the inflow volume being stored in the dam, and a 91% reduction of peak 
discharge from 3,480m3/s to 304m3/s. This scenario provides an indication of the 
flooding that would have occurred throughout the Callide Valley between Biloela and 
Goovigen with minimal water discharging from Callide Dam. It is emphasised that the 
current dam operating rules do not allow for such a scenario. 

The mapping from this scenario is presented. The outcome is that peak flood levels 
would have been up to 1m lower along Callide Creek on the north side of Biloela, 
and 0.2m - 0.3m lower between Biloela and Goovigen. In terms of peak flood levels, 
properties in Biloela, and along Washpool Gully would not have benefitted from any 
pre-release scenario during the February 2015 flood. 

The review describes the impacts caused by the floods and attempts to quantify the 
impacts that Callide Dam flows have had on the floodplain. 

 An assessment of whether SunWater operated Callide Dam in accordance with 
the relevant dam operating procedures and specifications, and the relevant 
aspects of the Callide Dam Emergency Action Plan (EAP). 

The Emergency Event Report for the February 2015 Event was prepared by 
SunWater following the event. The report contains log book records of observations, 
logs of emails and SMS correspondence and phone calls, and includes Situation 
Reports and Local Disaster Management Group meeting minutes. The EER has 
been reviewed and cross checked against the other data made available to this 
review by various authorities. 

The conditions during the event were difficult and SunWater employees were faced 
with a particularly challenging task of managing Callide Dam, whilst also attending to 
other storages. Key complicating factors were the loss of data from the Callide Creek 
96km (inflow) gauge, the inability to manually operate the dam when the water level 
reached the reduced full supply level of 215.500m due to the cyclonic winds 
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experienced at the time, the lack of automatic monitoring equipment to monitor when 
the gates were open, and the rudimentary modelling tools available. 

Despite the challenges faced, from this review, BMT WBM has found no evidence to 
suggest that during the February 2015 event, SunWater did not operate Callide Dam 
in accordance with the operating rules. However, the following points are noted: 

○ An error in the calculation of the catchment rainfall required to fill the dam resulted 
in a delay in prediction by SunWater that the dam would exceed the full supply 
level and begin to discharge into Callide Creek during the event. Based on the 
current operational rules associated with the dam, this would not have had an 
effect on downstream flooding. 

○ Although the process to start notifying downstream residents of a release from the 
dam was commenced at 20:23, five minutes before the gates are estimated to 
have started to open, the SMS notification was not logged as being sent to 
residents until 20:39, 11 minutes after the gates are estimated to have opened at 
20:28. Phone calls to residents commenced from this time. 

○ Manual operation of the dam gates was not possible during the event due to the 
extreme wind at the time the trigger level for manual release was reached. 
Modelling has shown that manual operation of the gates would have only 
marginally affected downstream flood levels or the time of peak. 

To summarise, whilst SunWater appear to have operated Callide Dam in accordance 
with the relevant documentation, including initiation of alerts, the likelihood of the 
dam gates opening could have been predicted earlier if the storage estimates had 
been accurate or based on more robust modelling tools. 

 An assessment of the possible flooding impacts on communities downstream 
of the dam if different dam operation rules and specifications were adopted, 
with the aim of providing a greater degree of flood mitigation.  

Various scenarios have been simulated to assess how different operating conditions 
would have affected downstream flooding. Of particular relevance to this requirement 
are the scenarios representing a range from 50% to 100% storage volumes in 
Callide Dam at the start of the event. 

The pre-release scenarios, as discussed above, are shown to have reduced peak 
flood levels at Biloela, Jambin and Goovigen, although not significantly. The analysis, 
as discussed above, shows that regardless of how Callide Dam, was operated during 
the February 2015 event, the communities along the Callide Valley would still have 
experienced a major flood. Further, this scenario has been assessed in response to 
the scope of works as outlined above and it should be noted that this or other flood 
mitigation operations may not be feasible from a water security or public safety 
viewpoint. Such scenarios would be in breach of the current approved dam operation 
manual and any change to the manual would require approval from the State’s Dam 
Safety Officer. 

 An assessment of the extent to which recommendations of the 2013 review of 
Callide Dam operations were implemented, and did, or would have if 
implemented, alter the impact to the community. 
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The recommendations from the Review of Callide Dam Gate Operations in the 2013 
Flood Event (Water Solutions, 2013) have been assessed in terms of their 
implementation. The following table summarises the actions against the 
recommendations from the 2013 report. 

 

No. 2013 Recommendation 2015 Comments 

1 The specified temporary FSL rules proved to be 
impractical in this event. Revised rules need to be 
developed based on experience gained in this event, 
including both the ramp up and drain down phases and 
gate sequencing. Consideration should be given to 
allowing some dam level increase before releases are 
increased. Documentation should then be updated, 
and training provided.  

Following the 2013 review, SunWater 
revised the manual gate operating 
procedures to simplify operation, 
improve the transition from manual to 
automatic operation, and to improve the 
gate closure sequence. 

2 The infrastructure issues discovered in this event need 
to be investigated and appropriate action taken. This 
includes the pump capacity restrictions and the severe 
oscillation of the left hand gate pair. 

There was no issue related to pump 
capacities, due to the inability for an 
operator to control the pumps. 
Oscillation of gates were observed 
again during this event, despite a root 
cause analysis into the issue following 
the 2013 review. 
It is noted that SunWater has 
undertaken a range of maintenance 
activities on the gates since the 2013 
review. 
This would not have affected flooding in 
the February 2015 event. 

3 The manual method of controlling gates using the 
back-up pump is somewhat rudimentary. 
Investigations into methods to improve control, and for 
appropriate transitions to automatic control for larger 
floods, are recommended.  

Following the 2013 review, SunWater 
revised the manual gate operating 
procedures to simplify operation, 
improve the transition from manual to 
automatic operation, and to improve the 
gate closure sequence. 
There have been no changes to the 
manual method of controlling the gates, 
using the back-up pump. 
This would have affected operations 
during the February 2015 event, but 
would not have significantly affected 
flooding. 

4 Current modelling of inflows focuses on gauged flows 
at the 96km GS, and the rating curve at this site is 
poor for high flows. Improvements in instrumentation 
and modelling of the Callide Dam catchment would 
likely improve the accuracy and lead time on projected 
releases. 

No improvements to instrumentation 
have been implemented, although 
SunWater has advised that such 
activities are in progress, and additional 
gauges are budgeted for 2015/2016. 
SunWater has advised that the 2013 
event rating has been added to the 
96km gauge rating curve. 
SunWater has advised that the 
spreadsheet models have been 
enhanced and an URBS hydrologic 
model is under development. 
Failure to implement this 
recommendation in whole may have 
resulted in reduced warning time to 
downstream residents. 
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5 A more centralised and standardised approach to 
maintaining logs during flood events should be 
considered. 

The approach to maintaining logs is not 
centralised. 
SunWater has advised staff training has 
been undertaken and iPads purchased 
for maintaining logs. However, 
networking was considered and rejected 
due to not being suitable for purpose. 
This would not have affected flooding in 
the February 2015 event. 

6 In an actual event little time is available to adjust flood 
operation rules. Hence it is recommended that 
SunWater endeavours to test proposed changes to 
rules thoroughly. Brainstorming sessions, live training 
exercises, and/or failure reviews may assist in 
identifying impractical or suboptimal procedures before 
being needed in a real event. 

SunWater has advised workshops, 
reviews and tests have been held. 
The outcomes would not have affected 
flooding in the February 2015 event. 

7 There are also a number of minor recommendations 
contained within the body of this report.  
A number of actions could be taken to enable Callide 
Dam to provide more active flood mitigation than its 
original design, such as pre-releases, changes to the 
FSL and altered gate operation rules. However it is 
highlighted that such changes should not be 
undertaken without a detailed understanding of:  
 the effect on the performance of allocations in the 

Callide Valley Water Supply Scheme,  
 implications for the safety of the dam,  
 the actual flood mitigation benefit downstream, 

considering the full range of events that can occur,  
 additional costs associated with implementation of 

the change, and  
 alternate actions that may be taken downstream to 

provide similar benefits at reduced costs, such as 
improvements to land use planning.  

Although changes to the manual 
operation of the dam have been 
implemented, there have been no 
changes to the dam having a more 
active flood mitigation role. 
These recommendations are the 
responsibility of DEWS. 
This could have affected flooding in the 
February 2015 event. 

8 It appears that SunWater provided timely and 
appropriate advice to the LDMG in this event. The 
LDMG may wish to improve the information and 
resources available to it, such as damage-stage tables 
or pre-modelled event surfaces, to enable the 
consequences of Callide Dam gate releases to be 
assessed in conjunction with other downstream flows. 
There may be some improvements that either 
SunWater, the LDMG, or other parties may be able to 
take to improve advice to residents.  
Finally, with some improved modelling and/or 
instrumentation, better estimates of future conditions 
may be made, providing longer lead times for advice to 
residents. 

No progress appears to have been 
made. 
Refer above for SunWater 
responsibilities regarding monitoring 
and modelling. 
This could have affected flood response 
in the February 2015 event. 

 

8.2 Key Findings 
From this review, BMT WBM has found no evidence to suggest that SunWater did not 
operate the dam in accordance with the operational rules. However, the tools available 
for SunWater to carry out reliable and accurate flood forecasting are considered 
inadequate, particularly given the flood risk that the downstream communities face. This 
includes: 
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 Rainfall observations: 

○ The distribution of rain gauges throughout the catchment is insufficient. The only 
operational gauge within the Upper Callide catchment during the February 2015 
event was the Callide Creek 96km gauge. 

○ Reliance upon the telecommunications network is inadequate, since network 
outages are common during extreme weather events. 

 Dam and spillway observations: 

○ There is no automated logging of the gate openings. 

○ There is no tailwater gauge on the spillway to monitor spills. 

 River level observations: 

○ The upstream (inflow) gauge at Callide Creek 96km is flood prone and should be 
moved. Communications with this gauge are noted to be problematic during 
windy conditions. 

○ There is no redundancy for upstream inflows. 

○ There are no gauges downstream of the Callide Dam until Goovigen. 

○ The ratings associated with most gauges in the Callide Creek catchment are only 
rated for low flows, so are inappropriate for use during flood events. 

 Gate operations: 

○ There is no mechanism to remotely control the gate openings. 

 Models and spreadsheets (flood forecasting): 

○ The spreadsheet used for calculation of rainfall and runoff required to fill the 
storages appears to be in error. 

○ The spreadsheet model does not allow for forecast rainfall as an input. 

○ The hydrologic models are only in developmental phase, and are currently not fit-
for-purpose. 

 Flood warning system: 

○ Based on BoM’s estimated rainfall and the level in the dam prior to the event, pre-
emptive warning could have been undertaken that a spill was possible. 

○ Based on BoM’s estimated rainfall and the level in the dam prior to the event, the 
process for sending SMS notifications could have been coordinated in advance, 
so that when the spill was imminent, there would have been no delay to sending 
messages. 

○ The SMS notification system is noted to have experienced issues on Saturday 21 
February. Given the risk to life for not warning residents of significant discharges, 
a more reliable and faster system is required, with appropriate redundancy. 

○ Notification of residents solely by SMS and telephone is inadequate given the risk 
to life. 
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○ The information provided to residents via SMS is not informative. Reference to 
the BoM website should only be provided if the BoM provide specific and current 
information to the area. Further, advice relating to the alert level of the dam 
release (i.e. Stage 4) does not relate to anything for the public. 

In addition to the findings relating to SunWater operations, additional findings are noted 
here in relation to Council and the LDMG: 

 Land use planning: 

○ The Callide Valley is subject to considerable flood risk as seen during the recent 
events. During the resident survey, a common theme was the inadequate land 
use planning by Banana Shire Council. 

 Flood awareness: 

○ Based on resident surveys and a review of publicly available information, the 
community appear to have very little information relating to their risk of flooding. 

○ Banana Shire Council has a responsibility to provide local residents timely and 
accurate information and warnings relating to flood events. Only one SMS is 
noted as having been sent by the LDMG during the event. 

8.3 Recommendations 
The following recommendations are provided following this review. 

Ref. Recommendation Action by 

Monitoring 

M1 Install additional rain gauges in the Callide Creek catchment. Rain gauges 
should be Event Reporting Radio Telemetry (ERRTS), or similar to maintain 
redundancy from the telecommunications network. Consideration should be 
given to ensure there are sufficient gauges in or immediately surrounding the 
Upper Callide Creek catchment reporting via each communication method. 

SunWater 

M2 Relocate the Callide Creek 96km river gauge to higher ground. Consider using 
ERRTS for redundancy. 

SunWater 

M3 Install a tailwater gauge on the Callide Dam spillway. Consider redundancy. SunWater 

M4 Install a river gauge at Biloela on Callide Creek. Install gauge boards to be 
linked with community awareness program relating to consequences of flood 
levels. 

SunWater, 
Council and 
LDMG 

M5 Consider a river gauge at Jambin. Install gauge boards to be linked with 
community awareness program relating to consequences of flood levels. 

SunWater, 
Council and 
LDMG 

M6 Install primary and redundant base stations for ERRTS network. SunWater 

Prediction 

P1 Develop predictive tools that automatically interact with observations and BoM 
forecasts to allow ‘what-if’ scenarios to be simulated. 

SunWater 

P2 Improve reliability of rating curves using numerical modelling. Identify gauges 
for which rating curves should not be used. 

SunWater 
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Ref. Recommendation Action by 

Control 

S1 Install logger and telemetry module on gates to monitor gate openings. SunWater 

S2 Consider automation of pumping systems for remote control of gates SunWater 

Warning 

W1 Improve warning dissemination approach for properties up to 10km 
downstream from Callide Dam. This could include individual warning systems 
for properties exposed to high risk. 

SunWater, 
Council and 
LDMG 

W2 Improve warning dissemination approach for all other properties.  Council and 
LDMG 

W3 Improve information provided in alert notifications. Do not refer to BoM website, 
unless a specific link is provided to up-to-date, and catchment specific 
information. 

SunWater 

Communications 

C1 Improve telecommunications network redundancy Telstra 

C2 Improve notifications system within SunWater to avoid delays with initiation of 
alerts. 

SunWater 

C3 Improve communications between SunWater, Council and LDMG to maintain 
consistency and improve timeliness of warnings and alerts. 

SunWater, 
Council and 
LDMG 

Flood Planning 

F1 Revise Callide Valley Flood Study to consolidate pasts studies and provide a 
single point of reference, and best estimate, of flood mapping, including dam 
break scenarios. 

Council and 
LDMG  

F2 Link the flood mapping developed for F1 to flood awareness campaigns, flood 
warnings and alerts, and gauges. 

Council and 
LDMG 

F3 Link the flood mapping developed for F1, for interpretation of flood impacts, to 
flood alerts. 

SunWater 

Flood Awareness 

A1 Undertake flood awareness campaign, following the principles of the Total 
Flood Warning System. 

Council, LDMG 
and SunWater 

General 

G1 Implement remaining recommendations from Review of Callide Dam Gate 
Operations in the January 2013 Flood Event, where not otherwise noted here. 

SunWater 
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10 Qualifications 
There are uncertainties associated with flood modelling. The flood mapping presented is 
the best estimate of flood behaviour based on the limited data available for calibration 
and verification of the model at the time of the review. With additional data, refinements 
and improvements to the modelling may be possible. 

The scenario assessments presented here are relative assessments. Therefore, 
uncertainties associated with modelling will be present within the February 2015 event 
model and the scenario model simulations. The relevance of this is that any potential 
inaccuracies will have little, or no, influence on the impacts that are presented. Impacts 
should be assessed on a regional scale, and the mapping should not be used to assess 
changes in flood behaviour on an individual lot scale. Insufficient field water level data 
has been recovered to date to allow a high degree of confidence in flood levels 
predicted by modelling. 

There is uncertainty in rainfall across the Callide Valley due to limitations in the number 
and location of rainfall stations. Hence, there is uncertainty in the accuracy of rainfall / 
runoff predictions, and associated flood predictions. All floods can be different and future 
observed flooding characteristics may vary from model predictions presented. 

The report has assessed various scenarios for alternate dam situations from a 
theoretical viewpoint to provide information on the range of potential effects of the dam 
on the broader Callide Valley. Some of these options may not be feasible from a water 
security or public safety viewpoint, and this report should not be seen as an 
endorsement of such alternate scenarios assessed. Some scenarios would be in breach 
of the current approved dam operation manual and any change to the manual would 
require approval from the State’s Dam Safety Officer. 

The review has relied upon an extensive amount of data and information provided by 
IGEM, SunWater, DNRM, DEWS, the Bureau of Meteorology, Telstra, SES and Council. 
The accuracy of our report is limited to the accuracy and completeness of this data and 
information. 

The report has been specifically prepared to address the Statement of Works (Appendix 
A), which defined specific questions to be addressed, and as such may be unsuitable for 
other purposes. Any third party should seek clarification from BMT WBM Pty Ltd as to 
whether the report is suitable for the proposed use. 
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STATEMENT OF WORK REQUEST 

For the Provision of a Technical Report for Callide Creek 
Flood.  

 
1.1 INTRODUCTION 

The Inspector-General Emergency Management (IGEM) is responsible for providing the Premier, 
Government and people of Queensland an assurance of public safety, through the establishment and 
implementation of an assurance framework to direct, guide and focus work of all agencies, across all 
tiers of Government to the desired outcomes of the disaster and emergency management 
arrangements for Queensland. 
 
The functions of the Inspector-General Emergency Management and the Office of the Inspector-
General Emergency Management are prescribed in the Disaster Management Act 2003. 
 
Section 16C of the Disaster Management Act 2003 provides the Inspector-General Emergency 
Management with functions including: 

 To regularly review and assess the effectiveness of disaster management by the State, and 
district and local groups 

 To regularly review and assess cooperation between entities responsible for disaster 
management in the State, including whether the disaster management systems and 
procedures employed by those entities are compatible and consistent 

 To work with entities performing emergency services, departments and the community to 
identify and improve disaster management capabilities 

 To monitor compliance by departments with their disaster management responsibilities 
 To identify opportunities for cooperative partnerships to improve disaster management 

outcomes 
 To report to, and advise the Minister about issues relating to these functions. 

 
In accordance with these functions, the Inspector-General Emergency Management is to review the 
circumstances of the Callide Creek flood event during Tropical Cyclone Marcia to determine whether 
disaster management arrangements and Callide Dam planning and operations were effective, and 
identify opportunities to improve disaster management outcomes. 
 

1.2 SCOPE 

The IGEM requires the services of a suitably qualified supplier to prepare a report on the impact of 
rainfall associated with Tropical Cyclone Marcia and the effect, if any, of the operations of the Callide 
Dam had on associated flooding.  
 
The supplier should ensure they include an assessment of the performance of Callide Dam in the 
lead-up to, and during, the February 2015 flood event and the impact the dam’s operations had on 
flooding at various locations in the Callide Valley.  
 
The supplier must ensure their personnel are qualified and capable of undertaking the report 
independently. The IGEM require the supplier to demonstrate and warrant complete independence 
from SunWater. The IGEM’s preference is that the supplier should not have previously undertaken any 
work for SunWater and preferably not have had any employee previously engaged by SunWater as 
either an employee, contractor or subcontractor.   
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1.3 BACKGROUND 

On the 2nd of March 2015 the IGEM released to the Media a statement for a Callide Creek Flood 
Review. This document confirms the intent of the IGEM to seek an independent review into the 
flooding of Callide Creek during the Ex Tropical Cyclone event. This review has been generated 
following public concerns surrounding the timing of the release of water from Callide Dam and claims 
that the water released exacerbated flooding.  
 
The IGEM has committed to delivering the report to Minister Jo-Ann Miller, Minister for Police, Fire and 
Emergency Services on 22 May 2015 with the report reporting on the following: 

 The impact to the community of the Callide Valley from the flooding event on Friday 20 
February 2015 

 The operation of the Callide Dam in the lead-up to and during the event, including: 
o Whether recommendations from the report on the “Review of Callide Dam Gate 

Operations in the January 2013 Flood Event” were implemented, and did, or would 
have if implemented, alter the impact to the community 

o The application of the Emergency Action Plan including integration with relevant 
disaster management plans 

o Whether the operating specifications of the Callide Dam at the time of the event were 
reasonable 

 Disaster management arrangements, specifically: 
o Risk assessment and hazard mitigation strategies 
o Disaster management planning and disaster operations, including warnings 
o Engagement and communications, including with the community 

 Performance of critical telecommunications infrastructure in the event.  
 
The statement affirms that the review team will engage with a range of relevant parties, including 
Government and non-Government organisations, and would include an independent hydrological 
assessment.  
 
It is therefore imperative that the supplier demonstrates and warrants complete independence of 
SunWater.  
  

1.4 RESPONSE 

The Supplier must prepare their proposal ensuring they provide sufficient detail in how they will 
undertake and meet the below requirements detailed in cluses 1.5 to 1.13 and include any other 
relevant information they believe will support their response.  
 
Proposals must ensure they submit their response to the Procurement Contact, Michelle McManis via 
email: michelle.mcmanis@psba.qld.gov.au  
 
Responses must be received by 12.00pm, midday, Monday 9th of March 2015.  
 
Any clarifications or requests for extensions must be received in writing, via email to the Procurement 
Contract, Michelle McManis, email: michelle.mcmanis@psba.qld.gov.au 
 

1.5 MANDATORY REQUIREMENTS 

The IGEM require the supplier to put forward a review team and the necessary governance around 
that team that demonstrates and warrants complete independence from SunWater.  The governance 
around the team should be fully documented and include CVs of the team members and any prior 
relationship for the supplier with Sunwater should be fully disclosed.  It is IGEM’s preference that the 
supplier has not previously undertaken any work for SunWater and not have had any staff member 
previously engaged by SunWater as either an employee, contractor or subcontractor.   
 
The supplier must ensure they provide and maintain for the duration of the engagement the following 
insurances: 

Public Liability cover of $ 10,000,000 per claim 
Professional Indemnity/errors or omissions insurance in a minimum of $5,000,000 per claim 
and in aggregate; 
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Workers Compensation cover in accordance with current legislation requirements 
 
The supplier will be engaged in accordance with Standing Offer Arrangement (SOA) DSITIASD01 
under which the organisation is an approved supplier for: Category 6 – Aquatic, riparian, floodplain 
and groundwater ecology services; impact assessments; restoration projects; environmental 
monitoring and Sub-Categories: 

a. A. Data Gathering;  
b. B. Data manipulation;  
c. E. Aquatic, riparian, floodplain, estuarine and coastal spatial analysis;  
d. J. Auditing;  
e. K. Quality Assurance; and  
f. L. Scientific review.  

 

1.6 LIST OF RELEVANT DOCUMENTS 

1. SOA DSITIASD01 
2. Appendix A – Callide Creek Flood Review  
 

1.7 REQUIREMENTS 

The supplier must provide a report to IGEM on the impact of rainfall associated with TC Marcia and 
any effect operations of the Callide Dam had on associated flooding. 
 
The supplier should assess the performance of Callide Dam in the lead-up to, and during, the 
February 2015 flood event and the impact the dam’s operations had on flooding at various locations in 
the Callide Valley. They should specifically deliver: 
 

1. An assessment of the impact of discharges from Callide Dam on the overall flooding in the 
Callide Valley, including the impacts on Biloela, Jambin and Goovigen townships within the 
Valley. 

2. An assessment of whether SunWater operated Callide Dam in accordance with the relevant 
dam operating procedures and specifications, and the relevant aspects of the Callide 
Dam Emergency Action Plan (EAP). 

3. An assessment of the possible flooding impacts on communities downstream of the dam if 
different dam operation rules and specifications were adopted, with the aim of providing a 
greater degree of flood mitigation. 

4. An assessment of the extent to which recommendations of the 2013 review of Callide Dam 
operations were implemented, and did, or would have if implemented, alter the impact to the 
community. 

5. A report on the outcomes of the assessments which includes details of the: 
 Methodologies applied in undertaking the assessment 
 Data which was incorporated into the assessment 
 Results and conclusions of the assessment and the facts and evidence on which 

these conclusions were based. 
 
The information provided will be used to inform consultation with local communities and stakeholders. 
The report provided by the supplier may be subject to Right to Information legislation and the supplier 
is made aware of this possibility.  
 
1.8 EXPERIENCE, PERSONNEL AND SKILLS 

The Supplier must provide the names and contact details for all Key Personnel that the Supplier 
intends to use, and summarise the role of each Key Personnel and key obligations they will be 
responsible for. The Supplier must separately provide a copy of all Key Personnel CVs.  
 
The supplier must ensure that any changes to their nominated Key Personnel are replaced ensuring a 
consistent level of suitably qualified staff are tasked for the report to ensure quality is maintained for 
the duration of the engagement.  
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1.9 METHOD 

The supplier is to provide detail on their proposed methodology to complete the services required 
under clause 1.7 Requirements. For example detail on the method for: 

 data collection,  
 preparation of reports,  
 how they will conduct any required progress meetings.  

 

1.10 PROGRESS REPORTING 

The IGEM may require the supplier to provide the Project Manager with a progress report on the 
services being delivered under this agreement. This will be negotiated and mutually agreed to by both 
parties should this be a requirement. The Supplier must detail how they would meet any progress 
reporting if this were to be either: 
 

• Verbally once a week on a mutually agreed day and time, by teleconference if required, 
for outlining progress made in previous weeks and planned activities for the week ahead. 

OR 
• In Writing on the fourth (4) week of engagement, for documenting progress made in the 

previous four (4) weeks and to aid compilation of the Final Report.   
 

1.11 TIMEFRAME 

In order for the IGEM to meet the commitment for delivering the report to the Minister for Police, Fire 
and Emergency Services, Minister Jo-Ann Miller on the 22 May 2015 the supplier must ensure they 
can complete the works within 6 weeks of formalisation of the Schedule A Order. The Supplier must 
provide a detailed breakdown of how the services will be completed, including proposed/projected 
dates for completion of items detailed under clause 1.7 Requirements and how resources will be 
allocated to meet these projected completion dates. 
 
The Supplier must ensure they provide detail in their proposal as to when they can start this 
engagement, should they be successful.   

   
1.12 WARRANTY AND SUPPORT 

As provided for under the SOA DSITIASD01 terms and conditions. 
 

1.13 PRICING 

The supplier is requested to confirm their pricing for the provision of the above mentioned services 
detailed under clause 1.7 Requirements. Any variations in pricing due to weekend rates and public 
holiday rates are to be advised in the supplier’s response. 
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Appendix B Event Chronology 
 

 From Recipient/Sender Details/Message 

18/02/2015 10:10 SunWater (EEC1) Council LDMG on alert 

18/02/2015 10:13 SunWater (EEC1) Council (ISS) LDMG meeting advice for 3pm today. LDMG on ALERT 

18/02/2015 17:44 SunWater (EEC1) Council (CEO) Sent copy of Callide Dam Spillway Gate Operation 
during Flood Events 

19/02/2015 7:27 SunWater (EEC1) SunWater (FOC) sent through some estimates for rainfall 

19/02/2015 9:25 SunWater (EEC1) Council (ISS) LDMG to LEAN FORWARD and meeting advice for 
13:00 today 

19/02/2015 11:17 SunWater (EEC1) SunWater (FOC) Revised rainfall for Callide 

19/02/2015 13:00 SunWater (EEC1) Council LDMG Attended meeting via phone. Callide stable. 96k very 
minor rise. Kroombit stable but could fill overnight. Next 
mtg @ 5pm. 

19/02/2015 14:26 SunWater (EEC1) Council (CEO) Sent copies of sections 3 and 5A to Ray to replace 
existing section in EAP. Formal copies in the mail. 

19/02/2015 14:27 SunWater (EEC1) SunWater (EEC 
support) 

Replacement sections 5A and 3 for Callide EAP. 

19/02/2015 14:29 SunWater (EEC1) SunWater (DDO1) Discussed preparations for TC Marcia 

19/02/2015 14:50 SunWater (EEC1) SunWater (DDO1), 
SunWater (DDO3) 

Sent copies of replacement sections 3 and 5A for their 
EAP. 

19/02/2015 16:31 SunWater (EEC1) SunWater (DDO2) Discussed potential for wind hazards due to cyclone and 
the potential for this to be present if the gates need to be 
operated. Consider appropriate risk management for 
staff should this occur. 

19/02/2015 16:37 SunWater (EEC1) SunWater (DSTDM) Agreed that if conditions are unsafe then would have to 
revert to auto gate operation. Need to confirm if screens 
are clear. 

19/02/2015 16:45 SunWater (EEC1) SunWater (DDO1) Asked SunWater (DDO1) to confirm if screens are clear - 
Yes. Inspected today. Monitor 
regularly. 

19/02/2015 17:00 SunWater (EEC1) BSC LDMG Potential for loss of comms to 96k in strong winds/debris. 

19/02/2015 19:17 SunWater (EEC1) SunWater (FOC) Cyclone Cat 5 now 

20/02/2015 11:00 SunWater (EEC1) Council (CEO) Document relating to Callide Dam trigger points drafted 
by the LDMG 

20/02/2015 11:22 SunWater 
(DSTDM) 

SunWater (EEC1) SunWater (EEC1) forwarded an email from Banana 
Shire with draft emergency alert trigger point for their 
communications 

20/02/2015 11:59 SunWater (EEC1) BSC LDMG Discussed the draft trigger points. Advised the levels 
may be a bit low 
but would be for the LDMG to decide. 

20/02/2015 15:31 SunWater 
(DDO1) 

BoM 100mm of rain a still raining up top of Callide 
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20/02/2015 16:10 SunWater 
(DSTDM) 

SunWater (EEC1) Partial State disaster declaration for Rockhampton, 
Gladstone, Bundaberg, Maryborough and Gympie 
Disaster Districts 

20/02/2015 16:13 SunWater (EEC1) Council (CEO) Ray advised of Facebook reports that gates at Callide 
were open. I advised this wouldn't be correct but would 
verify. 

20/02/2015 16:14 SunWater (EEC1) SunWater (DDO1) False report of gates open. Can you confirm they are 
closed? Yes 

20/02/2015 16:15 SunWater 
(DDO1) 

SunWater (EEC1) Ray from BSC had heard on Facebook that the gates at 
dam were opening.  Ask if and I said no 

20/02/2015 16:23 SunWater 
(DSTDM) 

SunWater (FOC) Asked SunWater (FOC) to get Callide URBS model 
running as am having troubles with S/Sheet model 

20/02/2015 16:32 SunWater (EEC1) SunWater (DDO1) Photo of centre gates 

20/02/2015 16:34 SunWater (EEC1) SunWater (DDO1) Second photo of gates 

20/02/2015 16:38 SunWater (EEC1) SunWater (DDO1) Spillway photo 

20/02/2015 16:43 SunWater (EEC1) SunWater (DDO1) Additional spillway photo 

20/02/2015 16:44 SunWater (EEC1) SunWater (FOC) 96k inflow estimate 

20/02/2015 16:44 SunWater 
(DSTDM) 

SunWater (FOC) Preliminary Callide URBS model - less than 4m peak at 
96km 

20/02/2015 16:46 SunWater 
(DSTDM) 

SunWater (FOC) Discussion re Callide URBS modelling.  I suggested that 
most recent rain ~35mm may be missing from the 
current run 

20/02/2015 16:46 SunWater 
(DSTDM) 

SunWater (FOC) URBS inflow prediction 120 cumecs 

20/02/2015 16:53 SunWater (EEC1) SunWater (FOC) Inflow estimate 

20/02/2015 16:53 SunWater 
(DSTDM) 

SunWater (FOC) Updated URBS Callide - height less than 4m 

20/02/2015 16:54 SunWater (EEC1) SunWater (FOC) Discharge estimate 

20/02/2015 16:54 SunWater 
(DSTDM) 

SunWater (FOC) Updated URBS Callide inflow 175 Cumecs 

20/02/2015 16:58 SunWater (EEC1) SunWater (OCH) Asked to increase polling rate for Callide 

20/02/2015 17:29 SunWater 
(DSTDM) 

SunWater (FOC) SunWater (FOC) discussion over results of URBS model 
for Callide.  SunWater (FOC) suggested peak inflow of 
150 cumecs.  BoM predicting maximum of ~ 100mm 
future rainfall and needs 250mm to cause Callide to spilll 

20/02/2015 17:36 SunWater (EEC1) SunWater (OCH) Advised polling rate at 30min 

20/02/2015 17:41 SunWater (EEC1) SunWater (DSTDM) Advised URBS model doesn’t predict spill tonight. This is 
dependant on rainfall. 

20/02/2015 17:41 SunWater 
(DSTDM) 

SunWater (EEC) Current prediction for Callide is no spill but could change 
if TC slows 

20/02/2015 17:45 SunWater 
(DDO1) 

**** He has rang all D/S residents police council 

20/02/2015 18:21 SunWater 
(DSTDM) 

SunWater (FOC) Callide URBS model with 6pm rainfall showing 96km to 
peak at less than 5m 

20/02/2015 18:22 SunWater SunWater (FOC) Callide URBS model showing peak inflow of less than 
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(DSTDM) 370 cumecs 

20/02/2015 18:37 SunWater (EEC1) SunWater (DSTDM) Update on conditions. Potential for dam to fill tonight 
based on current inflow but not certain with current 
rainfall. This should be conveyed to LDMG. 

20/02/2015 18:40 SunWater (EEC1) **** Media release 

20/02/2015 18:55 SunWater (EEC1) SunWater (SMCA), 
SunWater (DSTDM) 

Callide may spill tonight 

20/02/2015 18:55 SunWater 
(DSTDM) 

SunWater (FOC) Callide URBS model showing peak inflow of less than 
540 cumecs 

20/02/2015 19:03 SunWater (EEC1) Council (CEO) Advised that we may reach the reduced FSL trigger 
tonight. Inflows are still rising but need to monitor rainfall. 
He asked if we can add height and flows to the SMS 
messages. 

20/02/2015 19:03 SunWater 
(DSTDM) 

SunWater (FOC) SunWater (FOC) confirmed URBS was understating 
inflows and should proceed with just the s/sheet model 

20/02/2015 19:10 SunWater (EEC1) SunWater (DSTDM) Advice that if inflows continue gate operation could be by 
23:30. 

20/02/2015 19:10 SunWater 
(DSTDM) 

SunWater (EEC1) RK forecast from Callide s/sheet model suggesting 
Callide gate operations by 23:30 on 20th Feb 

20/02/2015 19:14 SunWater (EEC1) SunWater (DSTDM) Replied I had advised LDMG of a potential for a spill 
tonight 

20/02/2015 19:30 SunWater (EEC1) SunWater (FOC) URBS possible understating estimate 

20/02/2015 19:39 SunWater 
(DSTDM) 

SunWater (EEC1) RK model predicting gate opening by 9pm on the 20th 
Feb and asking re conditions - safe to operate gates? 

20/02/2015 19:40 SunWater (EEC1) SunWater (DSTDM) Gates ops may be as early as 9pm 

20/02/2015 19:47 SunWater (EEC2) SunWater (DDO3) Notify SunWater (DDO3) of model now has gates 
opening at 9PM SunWater (DDO3) is going to ring back 

20/02/2015 19:47 SunWater 
(DSTDM) 

SunWater (EEC1) Confirming unsafe to operate gates 

20/02/2015 19:52 SunWater (EEC1) Council (CEO) Won't be able to open the gates manually - too 
dangerous. Expect auto gate operation within hours. 96k 
120,000 and rising. 

20/02/2015 20:18 SunWater (EEC1) Council (LDMG) Callide is now above reduced FSL and still rising. Inflows 
are now beyond 2013 records. Expect auto operation is 
imminent and we will need to notify our DS residents and 
activate EAP. 

20/02/2015 20:23 SunWater (EEC1) SunWater (DSTDM) Advised SunWater (DSTDM) of discussion with Council 
(LDMG). Asked for assistance to notify DS residents so 
that I can maintain focus on Dam and LDMG. He will get 
               to assist. 

20/02/2015 20:23 SunWater 
(DSTDM) 

SunWater (EEC1) SunWater (EEC1) discussed conversation with Council 
(LDMG) who was concerned. Message to Council 
(LDMG) was that we were seeing flows much greater 
than experienced in 2013. SunWater (EEC1) requested 
assistance with notifications given urgency. I said I would 
contact SunWater (EEC support) to do d/s residence 
whilst SunWater (EEC1) concentrates on disaster mgt 
groups.  I would also do internal notifications 
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20/02/2015 20:33 SunWater (EEC 
support) 

SunWater (DSTDM) SunWater (DSTDM) phoned to ask that I arrange for a 
SMS message to be sent urgently for Callide Dam. The 
message should be the SF1A modified to include the 
words Rapid Increases expected. I asked if follow up 
phone calls were required. SunWater (DSTDM) said yes 
and that I could state the flood would be bigger than the 
2013 event, but we did not know how big as it had not 
peaked at the upstream gauge as yet. SunWater 
(DSTDM) informed me that SunWater (EEC1) would 
inform the LDMG/Police etc. 

20/02/2015 20:33 SunWater 
(DSTDM) 

SunWater (EEC 
support) 

Told SunWater (EEC support)  to immediately 
commence d/s resident notifications with message that 
event would be much greater than 2013 

20/02/2015 20:35 SunWater (EEC1) SunWater (DDO2) Winds strongest they have been all evening. No one 
would be safe outside. 

20/02/2015 20:35 SunWater (EEC 
support) 

**** I phoned **** and arranged for the SMS message to be 
sent. 

20/02/2015 20:37 SunWater (EEC1) SunWater (DDO2) Asked SunWater (DDO2) if he could tell if gates were 
open. He said it was very noisy from the wind and rain 
but would check. Held on the line whilst he opened the 
door. Believes there may be a rumble in the spillway 
now. Assume it is the gates opening. 

20/02/2015 20:39 SunWater (EEC 
support) 

Resident Follow up EAP message regarding expected rapid rise in 
Callide Creek and that the event was going to be larger 
than the 2013 event, although we could not confirm how 
high as the upstream gauge had not peaked. 

20/02/2015 20:41 SunWater (EEC 
support) 

Resident Did not answer phone. Message left on answering 
service: 
Follow up EAP message regarding expected rapid rise in 
Callide Creek and that the event was going to be larger 
than the 2013 event, although we could not confirm how 
high as the upstream gauge had not peaked. 

20/02/2015 20:42 SunWater (EEC 
support) 

Resident No answer, but as this is a mobile would have received 
SMS. 

20/02/2015 20:43 SunWater (EEC 
support) 

Resident EAP message given regarding expected rapid rise in 
Callide Creek and that the event was going to be larger 
than the 2013 event, although we could not confirm how 
high as the upstream gauge had not peaked. 

20/02/2015 20:45 SunWater (EEC 
support) 

Resident EAP message given regarding expected rapid rise in 
Callide Creek and that the event was going to be larger 
than the 2013 event, although we could not confirm how 
high as the upstream gauge had not peaked. 
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20/02/2015 20:48 SunWater (EEC 
support) 

Resident Resident answered the phone. I explained that I was 
following up the 
SMS message that was just sent. Resident asked which 
mobile it had been sent to. I read out the number to her. 
She indicated it would be 
better to send it to her mobile. I then asked for her 
number which she gave me as **********. I said that I 
would not remove the other number, but have this 
included as an additional contact number. I then gave 
her the same follow up EAP message regarding 
expected rapid rise in Callide Creek and that the event 
was going to be larger than the 2013 event, although we 
could not confirm how high as the upstream gauge had 
not peaked. Resident expressed disappointment and 
complained that it was the same as last time and that we 
had left the notifications till too late when it was dark. I 
indicated that we were following protocols in our 
Emergency Action Plan and apologised that I would have 
hang up to continue to inform other residents as quickly 
as possible. 

20/02/2015 20:51 SunWater (EEC2) SunWater (DDO3) Gates have opened - hear water down the spillway 

20/02/2015 20:52 SunWater (EEC 
support) 

Resident EAP message given regarding expected rapid rise in 
Callide Creek and that the event was going to be larger 
than the 2013 event, although we could not confirm how 
high as the upstream gauge had not peaked. 

20/02/2015 20:54 SunWater (EEC1) **** FOC stood up.  Callide matters refer to SunWater (FOC) 
or SunWater (DSTDM) 

20/02/2015 20:55 SunWater (EEC 
support) 

Resident EAP message given regarding expected rapid rise in 
Callide Creek and that the event was going to be larger 
than the 2013 event, although we could not confirm how 
high as the upstream gauge had not peaked. 

20/02/2015 20:57 SunWater (EEC 
support) 

Resident EAP message given regarding expected rapid rise in 
Callide Creek and that the event was going to be larger 
than the 2013 event, although we could not confirm how 
high as the upstream gauge had not peaked. 

20/02/2015 21:00 SunWater (EEC 
support) 

Resident I spoke with both Residents as I was placed on speaker 
phone. I gave same EAP message regarding expected 
rapid rise in Callide Creek and that the event was going 
to be larger than the 2013 event, although we could not 
confirm how high as the upstream gauge had not 
peaked. Both Residents hoped that everyone would be 
ok. 

20/02/2015 21:18 SunWater (EEC1) SunWater (DSTDM) Can't confirm if gates are open 

20/02/2015 21:18 SunWater 
(DSTDM) 

SunWater (EEC1) SunWater (EEC1) advised that staff on site think that the 
gates were open.  At 21:00 storage level was 216.92 but 
TW gauge was not showing any release 
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20/02/2015 21:21 SunWater 
(DSTDM) 

SunWater (GM) Discussed with SunWater (GM) that was not safe outside 
on site and had concerns that gates may not have 
opened based on how high the storage had risen. 

20/02/2015 21:26 SunWater (EEC1) SunWater (FOC) 96k inflow is gone.  Inflows are above 2013 levels 

20/02/2015 21:26 SunWater (EEC2) SunWater (DDO1) SunWater (DDO1) can confirm that the gates are open, 
he has sighted them 

20/02/2015 21:26 SunWater 
(DSTDM) 

SunWater (FOC) SunWater (FOC) confirmed lost Comms to 96km.  
SunWater (FOC) spoke to BOM Flood Warning Centre to 
advise Callide and Kroombit greater than 2013 and likely 
other catchment affected 

20/02/2015 21:28 SunWater 
(DSTDM) 

DEWS Rang DEWS to discuss my concerns at how quickly 
storage had risen and could not confirm that gates had 
opened.  Storage at 216.92 at 21:00 and 96km had risen 
to 10.2 but think site flooded and not recorded.  We 
discussed top of gate level, crest level and whether 
spillway could pass AFC if gates opened.  I confirmed it 
could.  DEWS stated that there was a report just on ABC 
that Callide Gates failing. 

20/02/2015 21:36 SunWater 
(DSTDM) 

SunWater (FOC) Ch 9 Headline "Callide Gates Fail" 

20/02/2015 21:37 SunWater (EEC1) SunWater (DDO2) Advised estimated gate openings at 21:30 - centre @ 
4m, outers @ 3m. Wind reducing. SunWater (DDO2) 
going to see what it's like on the wall. 

20/02/2015 21:38 SunWater 
(DSTDM) 

SunWater (EEC1) Confirmation that Callide Gates were open.  At 9.30 
centre gates were estimated 4m open and outer gates 
3m open. 

20/02/2015 21:42 SunWater (EEC1)  SunWater (CRM) Update on media reports 

20/02/2015 21:42 SunWater 
(DSTDM) 

SunWater (CRM) OK to SDCC, Minister and DEWS confirming Callide 
releasing but gate failure reports not accurate 

20/02/2015 21:44 SunWater 
(DSTDM) 

SunWater Callide Stage 4 EAP 

20/02/2015 21:45 SunWater (EEC1) SunWater (OCH) Spillway ratings not suitable 

20/02/2015 21:56 SunWater (EEC1) SunWater (DDO2) SunWater (DDO2) advised gates were open, 7m centre, 
6m outers. HW 217.16m. Checked tables and discharge 
calc is 3482cumecs. 

20/02/2015 21:59 SunWater (EEC1) SunWater (DSTDM) Advised gate openings, 7m centre and 6m outers. 
Calculated discharge was 3482cumecs. SunWater 
(DSTDM) corrected and discharge was 3460cumecs. 
298,000ML/d. 2013 peak 2000cumecs. 

20/02/2015 21:59 SunWater 
(DSTDM) 

SunWater (EEC1) Discussed status with SunWater (EEC1). SunWater 
(EEC1) reported centre gates 7m open, outer gates 6m 
opening.  I calculated discharge of 3460Cumecs.  I 
referred to 2013 model and confirmed 2013 was just 
over 2000cumecs.  Discussed need to inspect 
embankment when safe 

20/02/2015 22:18 SunWater 
(DSTDM) 

SunWater (CRM) SunWater (CRM) stating that Banana Mayor had stated 
to the media that he doesn't have any information on 
Callide so people should contact SunWater 
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20/02/2015 22:19 SunWater (EEC 
support) 

SunWater (EEC1) I rang SunWater (EEC1) to discuss if the EAP SMS 
message should be sent. He confirmed this. He then 
gave a general update and we discussed handover of 
EEC duties from himself and ****.  I finished the call by 
confirming I would have the SMS sent and then go to 
sleep until he phoned and handed over. 

20/02/2015 22:30 SunWater (EEC 
support) 

**** I phoned **** and arranged for the SMS message to be 
sent. 

20/02/2015 22:38 SunWater (EEC2)  Stage 4 

20/02/2015 23:06 SunWater (EEC1) SunWater (DSTDM) Preliminary estimate on inflows and outflows 

20/02/2015 23:07 SunWater 
(DSTDM) 

EEC, SunWater 
(GM), SunWater 
(FOC) 

Plot of rapid rise of inflow and gate opening 

20/02/2015 23:20 SunWater (EEC1) SunWater (DDO2) Discussed events of the night and conditions now. Gate 
openings 3.6m outers, 4.8 Centre, HW 216.88m. One 
team going off shift for a rest and other team to monitor 
during the night. 

20/02/2015 23:27 SunWater 
(DSTDM) 

SunWater (EEC1) Conversation re media reports of a failed SMS alert 

21/02/2015 0:01 SunWater (EEC1) DDMG Gladstone DDMG Gladstone chasing an update. I advised of 
current level and she asked about travel times for flood 
peaks. I advised that our EAP states about 1 hour to 
start rise at Jambin and 12 hours to peak. This doesn't 
consider other flows in the streams below Callide. 

21/02/2015 8:30 SunWater 
(DSTDM) 

SunWater (DDO2) Request call back.  Callide gates started to bounce. 

21/02/2015 8:38 SunWater (EEC2) SunWater (DDO2) Gate vibrating.  Like last time 

21/02/2015 9:16 SunWater (EEC2) SunWater (DSTDM) 5&6 close to closing. 5&6 now closing. 1&2 nearly closed 

21/02/2015 11:20 SunWater (EEC2) **** Report EAP activation 

21/02/2015 11:45 SunWater 
(DSTDM) 

EEC Instruction on transition to manual gate operation 

21/02/2015 11:52 SunWater (EEC1) SunWater (EEC2) Advice to SunWater (DDO2) to proceed lowereing the 
storage as per SunWater (DSTDM) advice. 

21/02/2015 11:57 SunWater 
(DSTDM) 

SunWater (EEC2) Confirmation centre gates operating manually 

22/02/2015 6:39 SunWater (EEC1) SunWater (DDO2) SunWater (DDO2) advised that they were aiming to 
release until 215.40m then close gates to allow for some 
settling of the storage and inflows. Possible gate closure 
by 2pm. 

22/02/2015 12:40 SunWater 
(DDO1) 

SunWater (EEC1) I say getting too big a difference between CV v recorder.  
Ask me to ring SunWater (EEC Support) 

22/02/2015 13:00 SunWater (EEC 
support) 

SunWater (DDO1) SunWater (DDO1) explained that there was a difference 
between the recorder (HW gauge) and the gauge board. 

22/02/2015 13:46 SunWater (EEC 
support) 

SunWater (DDO1) SunWater (DDO1) said they had been going up and 
down a bit as they were getting closer to closing. 
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22/02/2015 14:15 SunWater (EEC 
support) 

SunWater (DDO1) SunWater (DDO1) phoned to confirm that the gates at 
Callide Dam were now closed and the gauge reading 
was now 215.4. He will closely monitor to see what the 
gauge is doing and open the cone valves when he has 
to. I asked if he had safe access to be able to operate 
the gates and he confirmed it was fine. After this he 
would be going to Kroombit Dam to do another 
inspection. 

22/02/2015 14:26 SunWater 
(DSTDM) 

SunWater (EEC 
Support) 

Callide gates now closed 

22/02/2015 14:38 SunWater 
(DDO1) 

SunWater (OCH) Recorder might be caught as it is flat lineing 

22/02/2015 15:41 SunWater (EEC1) Council (CEO) Gates at Callide closed at 2:30pm 

20/02/2015 20:54 SunWater (EEC 
support) 

**** I tried the phone number at two different times and the 
message was that this number was not connected. 

20/02/2015 20:54 SunWater (EEC 
support) 

**** I tried the phone number three different times and the 
message was that this number was not connected. 
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Appendix C Event Warnings 
 

Table C-1 BoM tropical cyclone warnings 

Issue Number Issue Time and Date 

1 04:48 EST on 18 February 2015 

2 11:12 EST on 18 February 2015 

3 17:03 EST on 18 February 2015 

4 19:48 EST on 18 February 2015 

5 22:59 EST on 18 February 2015 

6 01:46 EST on 19 February 2015 

7 04:50 EST on 19 February 2015 

8 07:51 EST on 19 February 2015 

9 10:58 EST on 19 February 2015 

10 13:51 EST on 19 February 2015 

11 15:57 EST on 19 February 2015 

12 16:56 EST on 19 February 2015 

13 17:52 EST on 19 February 2015 

14 18:57 EST on 19 February 2015 

15 19:42 EST on 19 February 2015 

16 20:58 EST on 19 February 2015 

17 22:05 EST on 19 February 2015 

18 22:54 EST on 19 February 2015 

19 23:58 EST on 19 February 2015 

20 00:55 EST on 20 February 2015 

21 01:56 EST on 20 February 2015 

22 02:56 EST on 20 February 2015 

23 04:01 EST on 20 February 2015 

24 04:58 EST on 20 February 2015 

25 05:56 EST on 20 February 2015 

26 06:58 EST on 20 February 2015 

27 08:03 EST on 20 February 2015 

28 09:01 EST on 20 February 2015 

29 09:58 EST on 20 February 2015 

30 11:00 EST on 20 February 2015 

31 12:01 EST on 20 February 2015 

32 12:59 EST on 20 February 2015 
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33 14:10 EST on 20 February 2015 

34 14:58 EST on 20 February 2015 

35 15:59 EST on 20 February 2015 

36 17:02 EST on 20 February 2015 

37 17:59 EST on 20 February 2015 

38 18:56 EST on 20 February 2015 

39 19:51 EST on 20 February 2015 

40 23:02 EST on 20 February 2015 

41 01:55 EST on 21 February 2015 
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Figure C-1 TC Marcia Track Map – 04:48 18 Feb 

 

Figure C-2 TC Marcia Track Map – 11:12 18 Feb 

 

Figure C-3 TC Marcia Track Map – 17:03 18 Feb 

 

Figure C-4 TC Marcia Track Map – 19:48 18 Feb 

 

Figure C-5 TC Marcia Track Map – 22:59 18 Feb 

 

Figure C-6 TC Marcia Track Map – 01:46 19 Feb 
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Figure C-7 TC Marcia Track Map – 04:50 19 Feb 

 

Figure C-8 TC Marcia Track Map – 07:51 19 Feb 

 

Figure C-9 TC Marcia Track Map – 10:58 19 Feb 

 
Figure C-10 TC Marcia Track Map – 13:51 19 Feb 

 

Figure C-11 TC Marcia Track Map – 15:57 19 Feb 

 
Figure C-12 TC Marcia Track Map – 16:56 19 Feb 
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Figure C-13 TC Marcia Track Map – 17:52 19 Feb 

 

Figure C-14 TC Marcia Track Map – 18:57 19 Feb 

 
Figure C-15 TC Marcia Track Map – 19:42 19 Feb 

 
Figure C-16 TC Marcia Track Map – 20:58 19 Feb 

 
Figure C-17 TC Marcia Track Map – 22:05 19 Feb 

 
Figure C-18 TC Marcia Track Map – 22:54 19 Feb 
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Figure C-19 TC Marcia Track Map – 23:58 19 Feb 

 

Figure C-20 TC Marcia Track Map – 00:55 20 Feb 

 
Figure C-21 TC Marcia Track Map – 01:56 20 Feb 

 
Figure C-22 TC Marcia Track Map – 02:56 20 Feb 

 
Figure C-23 TC Marcia Track Map – 04:01 20 Feb 

 
Figure C-24 TC Marcia Track Map – 04:58 20 Feb 
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Figure C-25 TC Marcia Track Map – 05:56 20 Feb 

 

Figure C-26 TC Marcia Track Map – 06:58 20 Feb 

 
Figure C-27 TC Marcia Track Map – 08:03 20 Feb 

 
Figure C-28 TC Marcia Track Map – 09:01 20 Feb 

 
Figure C-29 TC Marcia Track Map – 09:58 20 Feb 

 
Figure C-30 TC Marcia Track Map – 11:00 20 Feb 

 



Appendix G    |    Independent review of Callide Creek flooding G.157

Independent Review of Callide Creek Flooding, Tropical Cyclone Marcia, February 2015 C-8 
Event Warnings  
 

R.B21411.001.03.docx   
 

 

 

Figure C-31 TC Marcia Track Map – 12:01 20 Feb 

 

Figure C-32 TC Marcia Track Map – 12:59 20 Feb 

 
Figure C-33 TC Marcia Track Map – 14:10 20 Feb 

 
Figure C-34 TC Marcia Track Map – 14:58 20 Feb 

 
Figure C-35 TC Marcia Track Map – 15:59 20 Feb 

 
Figure C-36 TC Marcia Track Map – 17:02 20 Feb 
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Figure C-37 TC Marcia Track Map – 17:59 20 Feb 

Missing from BoM archive 

Figure C-38 TC Marcia Track Map – 18:56 20 Feb 

 
Figure C-39 TC Marcia Track Map – 19:51 20 Feb 

Missing from BoM archive 

Figure C-40 TC Marcia Track Map – 23:02 20 Feb 

 
Figure C-41 TC Marcia Track Map – 01:55 21 Feb 
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Table C-2 BoM Flood Watches 

Issue # Issued on Warning 

1 3:47 pm EST on Tuesday 17 February 2015 Heavy rainfall associated with a trough is forecast to 
affect catchments between Rockhampton and the 
NSW border from Thursday through to Saturday. 
Widespread rainfall totals of 200-300 mm are forecast, 
with locally higher rainfall likely. A severe weather 
warning for damaging winds, heavy rainfall, abnormally 
high tides and dangerous surf is current. River level 
rises above the minor flood level are expected. Heavy 
rainfall may also lead to localised flash flooding. 
Catchments at risk within the Flood Watch area include 
the Dawson, Calliope, Boyne, Baffle, Kolan, Burnett, 
Cherwell-Burrum, Mary, Noosa, Maroochy, Mooloolah, 
Brisbane, Logan, Albert and Gold Coast rivers and 
creeks. 

2 11:54 am EST on Wednesday 18 February 2015 Heavy rainfall associated with a trough is forecast to 
affect catchments between Rockhampton and the 
NSW border from Thursday through to Saturday. 
Widespread rainfall totals of 200-400 mm are forecast, 
with locally higher rainfall likely. The heaviest rainfall is 
expected to fall within coastal catchments. A severe 
weather warning and tropical cyclone advice are 
current for parts of the Flood Watch area. River level 
rises above the minor flood level are expected. Heavy 
rainfall may also lead to localised flash flooding. 
Catchments at risk within the Flood Watch area include 
the Dawson, Calliope, Boyne, Baffle, Kolan, Burnett, 
Cherwell-Burrum, Mary, Noosa, Maroochy, Mooloolah, 
Brisbane, Logan, Albert, Gold Coast rivers and creeks, 
Upper Condamine, Border Rivers and Moonie. 

3 11:46 am EST on Thursday 19 February 2015 Heavy rainfall associated with a trough is forecast to 
affect catchments between Rockhampton and the 
NSW border from Thursday through to Saturday. 
Widespread rainfall totals of 200-400 mm are forecast, 
with locally higher rainfall likely. The heaviest rainfall is 
expected to fall within coastal catchments. A severe 
weather warning and tropical cyclone advice are 
current for parts of the Flood Watch area. River level 
rises above the minor flood level are expected. Heavy 
rainfall may also lead to localised flash flooding. 
Catchments at risk within the Flood Watch area include 
the Dawson, Calliope, Boyne, Baffle, Kolan, Burnett, 
Cherwell-Burrum, Mary, Noosa, Maroochy, 
Mooloolah, Brisbane, Logan, Albert, Gold Coast rivers 
and creeks, Upper Condamine, Border Rivers and 
Moonie. 

4 11:34 am EST on Friday 20 February 2015 Heavy rainfall is forecast to continue affecting 
catchments between Rockhampton and the NSW 
border. Widespread rainfall totals of 200-300 mm are 
forecast for Friday and Saturday, with locally higher 
rainfall likely. The heaviest rainfall is expected to fall 
within coastal catchments. A severe weather warning 
and tropical cyclone advice are current. Heavy rainfall 
may also lead to localised flash flooding. Catchments 
at risk within the Flood Watch area include the 
Dawson, Calliope, Boyne, Baffle, Kolan, Burnett, 
Cherwell-Burrum, Noosa, Brisbane, Logan, Albert, 
Gold Coast rivers and creeks, Upper Condamine, 
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Border Rivers and Moonie. Flood warnings are current. 
See www.bom.gov.au/qld/warnings/ to view the current 
flood warnings for Queensland. 
This Flood Watch means that people living or working 
along rivers and creeks should monitor the latest 
weather forecasts and warnings and be ready to move 
to higher ground should flooding develop. 

 

 

 

 

  



Appendix G    |    Independent review of Callide Creek flooding G.161

Independent Review of Callide Creek Flooding, Tropical Cyclone Marcia, February 2015 C-12 
Event Warnings  
 

R.B21411.001.03.docx   
 

 

Table C-3 BoM Flood Warnings 

Issue # Issued on Warning 

1 10:03 pm EST on Friday 20 February 2015 Rapid river level rises are occurring in the Don River. 
Minor flood levels expected at Baralaba. 
Heavy rainfall has been recorded over the Dawson and 
Don Rivers and the Callide Creek catchment area in the 
past 6 hours. This has caused rapid river level rises in 
the Don River and Callide Creek. 
DAWSON RIVER DOWNSTREAM FROM 
THEODORE: River levels are rising with minor flood 
levels expected at Baralaba Saturday morning. 
DON AND DEE RIVERS AND CALLIDE CREEK: 
Rapid river level rises are occurring on the Don and 
Dee Rivers and in Callide Creek. Moderate flood levels 
are rising in the Dee River at Wura. Major flood levels 
are rising at Kingsborough with rises expected 
downstream. Predicted River Heights/Flows: 
DAWSON RIVER at: 
BARALABA: River levels are expected to exceed the 
minor flood level (4.0 metres) Saturday morning. 

2 5:55 am EST on Saturday 21 February 2015 River levels are easing in the upper reaches of the Don 
and Dee Rivers and Callide Creek. Heavy rainfall has 
been recorded over the Dawson and Don Rivers and 
the Callide Creek catchment area overnight with 
isolated falls to 300 mm. 
DAWSON RIVER DOWNSTREAM FROM 
THEODORE: River levels are rising with minor flood 
levels possible at Baralaba Saturday morning. 
DON AND DEE RIVERS AND CALLIDE CREEK: 
River levels have peaked in the upper reaches of the 
Dee and Don Rivers and Callide Creek. Rises and 
moderate flood levels are expected downstream at 
Rannes Saturday morning. 
Predicted River Heights/Flows: 
DAWSON RIVER at: BARALABA: River levels are likely 
to exceed the minor flood level (4.0 metres) 
Saturday morning. 

3 11:43 am EST on Saturday 21 February 2015 Minor flood levels rising in the lower Dawson River and 
lower Don River. Heavy rainfall has been recorded over 
the Dawson and Don Rivers and the Callide Creek 
catchment area overnight Friday, with isolated falls to 
300 mm. No significant rainfall forecast for the 
remainder of Saturday. 
DAWSON RIVER DOWNSTREAM FROM 
THEODORE: River levels continue to rise, with the 
minor flood level (4.0 metres) being exceeded at 
Baralaba this morning. 
DON AND DEE RIVERS AND CALLIDE CREEK: 
Minor flood levels are rising at Rannes, following peaks 
in the upper reaches of the Dee and Don Rivers and 
Callide Creek. 
Predicted River Heights/Flows: 
DAWSON RIVER at: 
BARALABA: Minor flood levels rising to near the 
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moderate flood level (7.5 metres) overnight Saturday. 

4 10:28 pm EST on Saturday 21 February 2015 Minor flood levels are rising in the lower Dawson River 
and lower Don River. Heavy rainfall has been recorded 
over the Dawson and Don Rivers and the Callide Creek 
catchment area overnight Friday, with isolated falls to 
300 mm. No further significant rainfall is forecast for the 
region. 
DAWSON RIVER DOWNSTREAM FROM 
THEODORE: Minor flood levels continue to rise at 
Baralaba and downstream to Knebworth. 
DON AND DEE RIVERS AND CALLIDE CREEK: 
Major flood levels have peaked at Goovigen on Callide 
Creek Saturday night and are now slowly easing. 
Moderate flood levels continue to rise at Rannes on the 
Don River and are expected to peak overnight 
Saturday. 
Predicted River Heights/Flows: 
DAWSON RIVER at: 
BARALABA: Minor flood levels rising to near the 
moderate flood level (7.5 metres) overnight Saturday. 

5 4:41 am EST on Sunday 22 February 2015 Minor flood levels are rising in the lower Dawson River. 
Heavy rainfall has been recorded over the Dawson and 
Don Rivers and the Callide Creek catchment area 
overnight Friday, with isolated falls to 300 mm. No 
further significant rainfall is forecast for the region. 
DAWSON RIVER DOWNSTREAM FROM 
THEODORE: Minor to moderate flood levels continue 
to rise between Baralaba and Knebworth. 
DON AND DEE RIVERS AND CALLIDE CREEK: 
Major flood levels peaked at Goovigen on Callide Creek 
Saturday night and are now slowly easing. Moderate 
flood levels are expected to be near a peak on the Don 
River at Rannes. 
Predicted River Heights/Flows: 
DAWSON RIVER at: 
BARALABA: Minor flood levels rising to near the 
moderate flood level (7.5 metres) Sunday morning. 

6 12:59 pm EST on Sunday 22 February 2015 Minor flood levels at Baralaba in the lower Dawson 
River have peaked. No further significant rainfall is 
forecast for the region. 
DAWSON RIVER DOWNSTREAM FROM 
THEODORE: Minor flood levels have peaked at 
Baralaba and are easing. 
DON AND DEE RIVERS AND CALLIDE CREEK: 
Major flood levels continue easing at Goovigen on 
Callide Creek after a peak Saturday night. Moderate 
flood levels are expected to have peaked on the Don 
River at Rannes during Sunday morning. 
Predicted River Heights/Flows: 
DAWSON RIVER at: 
BARALABA: Minor flood levels peaked during Sunday 
morning and will continue easing over the next few 
days. 

7 9:59 pm EST on Sunday 22 February 2015 Minor flood levels at Baralaba in the lower Dawson 
River are easing. No further significant rainfall is 
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forecast for the region. 
DAWSON RIVER DOWNSTREAM FROM 
THEODORE: Minor flood levels will easing at Baralaba. 
DON RIVERS AND CALLIDE CREEK: Moderate flood 
levels are easing at Goovigen on Callide Creek and at 
Rannes on the Don River. 
Predicted River Heights/Flows: 
DAWSON RIVER at: 
BARALABA: Minor flood levels will continue easing 
during Monday. 

8 8:55 am EST on Monday 23 February 2015 River levels on the lower Dawson River at Baralaba are 
expected to fall below the minor flood level during 
Monday morning. No further significant rainfall is 
forecast over the next few days. 
DAWSON RIVER DOWNSTREAM FROM 
THEODORE: Minor flood levels are easing at Baralaba. 
DON RIVERS AND CALLIDE CREEK: Moderate flood 
levels are easing at Goovigen on Callide Creek and at 
Rannes on the Don River. 
Predicted River Heights/Flows: DAWSON RIVER at: 
BARALABA: River levels will fall below the minor flood 
level (4.0 metres) by mid-morning Monday. 

9 11:43 am EST on Monday 23 February 2015 Moderate flood levels continue in the lower reaches of 
the Dawson River, Don River and Callide Creek. No 
significant rainfall is forecast over the next few days. 
DAWSON RIVER DOWNSTREAM FROM 
THEODORE: River levels fell below the minor flood 
level at Baralaba on Monday morning. Downstream, 
river levels remain above the moderate flood level 
between Beckers and Knebworth. 
DON RIVERS AND CALLIDE CREEK: Moderate flood 
levels are easing at Goovigen on Callide Creek and at 
Rannes on the Don River. 
Predicted River Heights/Flows: 
DAWSON RIVER at: 
BARALABA: River levels will continue to ease over the 
next few days. 

10 6:09 pm EST on Monday 23 February 2015 River levels are falling in the lower reaches of the 
Dawson River, the Don River and Callide Creek. 
No significant rainfall is forecast over the next few days. 
DAWSON RIVER DOWNSTREAM FROM 
THEODORE: Minor to moderate flood levels are falling 
between Beckers and Knebworth. 
DON RIVERS AND CALLIDE CREEK: Moderate flood 
levels are easing at Goovigen on Callide Creek and at 
Rannes on the Don River. 
Predicted River Heights/Flows: 

11 8:51 am EST on Tuesday 24 February 2015 River levels are continue falling in the lower reaches of 
the Dawson River, the Don River and Callide Creek. No 
significant rainfall is forecast over the next few days. 
DAWSON RIVER DOWNSTREAM FROM 
THEODORE: Minor to moderate flood levels continue 
easing between Beckers and Knebworth. 
DON RIVERS AND CALLIDE CREEK: Flood levels 
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have eased to minor flood levels at Goovigen on Callide 
Creek and at Rannes on the Don River, and continue 
easing. 
Predicted River Heights/Flows: 

12 10:18 am EST on Tuesday 24 February 2015 Minor flood levels are expected to develop overnight 
Tuesday on the Fitzroy River at Yaamba. River levels 
continue falling in the lower reaches of the Dawson 
River, the Don River and Callide Creek. No significant 
rainfall is forecast over the next few days. 
DAWSON RIVER DOWNSTREAM FROM 
THEODORE: Minor to moderate flood levels continue 
easing between Beckers and Knebworth. 
DON RIVERS AND CALLIDE CREEK: River levels 
have eased to the minor flood level at Goovigen on 
Callide Creek and at Rannes on the Don River, and 
continue easing. 
FITZROY RIVER: Rises are occurring on the Fitzroy 
River. Minor flood levels are expected to 
develop at Yaamba overnight Tuesday with further rises 
into Wednesday. 
Predicted River Heights/Flows: 
FITZROY RIVER at: 
YAAMBA: River level rises to exceed the minor flood 
level (9 metres) overnight Tuesday with further rises 
into Wednesday. 
ROCKHAMPTON: River levels are expected to remain 
well below the minor flood level of 7 metres. 

13 8:48 am EST on Wednesday 25 February 2015 River levels are expected to remain below the minor 
flood level in the Fitzroy River at Yaamba and 
Rockhampton. River levels continue falling in the lower 
reaches of the Dawson River, the Don 
River and Callide Creek. No significant rainfall is 
forecast over the next few days. 
DAWSON RIVER DOWNSTREAM FROM 
THEODORE: Minor flood levels continue to ease at 
Knebworth. 
DON RIVER AND CALLIDE CREEK: Minor flood levels 
continue to fall at Rannes on the Don River. 
Predicted River Heights/Flows: 
FITZROY RIVER at: 
YAAMBA: River level rises are now expected to remain 
below the minor flood level (9.0 metres). 
ROCKHAMPTON: River levels are expected to peak 
well below the minor flood level (7.0 metres) during 
Thursday. 
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Appendix D Rainfall Analysis 
Table 10-4 Sub-daily rainfall gauges and data availability for February 2015 

Gauge ID Gauge Name Sub-Basin River Basin February 
2015 Data 

539116 Alma Ck Bore TM Don River Fitzroy River Yes 

39003 Banana Dawson River Fitzroy River - 

539174 Banana Range ALERT Callide Creek Fitzroy River - 

39149 Barfield Dawson River Fitzroy River - 

130319A Bell Creek at Craiglands Callide Creek Fitzroy River Yes 

39290 Biloela - Valbona Callide Creek Fitzroy River - 

539095 Bindaree TM Dawson River Fitzroy River Yes 

1303P006 Blue Hills Standalone Pluvio Callide Creek Fitzroy River Yes 

1361P002 Boolaroo Tops Standalone Pluvio Callide Creek Fitzroy River Yes 

39019 Callemondah Stn Callide Creek Fitzroy River - 

539071 Callide Ck TM Callide Creek Fitzroy River Yes 

130327A Callide Creek at Goovigen  Callide Creek Fitzroy River Yes 

539111 Callide Dam Inflow TM Callide Creek Fitzroy River Yes 

39150 Callide Open Cut Callide Creek Fitzroy River - 

39020 Calliope Station Calliope River Calliope River - 

539064 Cania Dam Three Moon Creek Burnett River Yes 

539182 Cania Dam HW ALERT Three Moon Creek Burnett River - 

539092 Cania Dam HW TM Callide Creek Fitzroy River - 

39222 Cania Gorge Park Three Moon Creek Burnett River - 

39204 Colodan Burnett River Burnett River - 

539107 Craiglands TM Callide Creek Fitzroy River Yes 

130349A Don River at Kingsborough Don River Fitzroy River Yes 

539119 Doreen TM Don River Fitzroy River Yes 

39197 Fig Tree Calliope River Calliope River - 

539105 Folding Hills TM Callide Creek Fitzroy River Yes 

39311 Glandore Dawson River Fitzroy River - 

39048 Goovigen Post Office Callide Creek Fitzroy River - 

539068 Goovigen TM Callide Creek Fitzroy River Yes 

130336A Grevillea Creek at Folding Hills Callide Creek Fitzroy River Yes 

39334 Hazeldean Calliope River Calliope River - 

39172 Hillview Callide Creek Fitzroy River - 

39054 Jambin Post Office Callide Creek Fitzroy River - 

539062 Kingsborough TM Don River Fitzroy River Yes 

39240 Kroombit Callide Creek Fitzroy River - 

539112 Kroombit Dam HW TM Callide Creek Fitzroy River Yes 
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Table 10-5 Daily rainfall gauges and data availability for February 2015 

 

539083 Kroombit Dam TW TM Callide Creek Fitzroy River - 

1303P003 Kroombit Tops Standalone Pluvio Callide Creek Fitzroy River Yes 

539120 Kroombit Tops TM Callide Creek Fitzroy River Yes 

539175 Lonesome Creek ALERT Dawson River Fitzroy River - 

539067 Malakoff Junction TM Callide Creek Fitzroy River - 

39106 Mount Kroombit Callide Creek Fitzroy River - 

539128 Mt Seaview ALERT Callide Creek Fitzroy River - 

130348A Prospect Creek at Red Hills Callide Creek Fitzroy River Yes 

539057 Rannes Don River Fitzroy River Yes 

539100 Red Hill TM Callide Creek Fitzroy River Yes 

130334A South Kariboe Creek at Pump Station Callide Creek Fitzroy River Yes 

539106 South Kariboe Creek TM Callide Creek Fitzroy River Yes 

39089 Thangool (syn) Callide Creek Fitzroy River - 

39158 Theodore Dawson River Fitzroy River - 

539168 Upper Castle ALERT Dawson River Fitzroy River Yes 

539171 Upper Lonesome ALERT Dawson River Fitzroy River Yes 

539043 Woodleigh TM Dawson River Fitzroy River Yes 

539115 Wowan TM Don River Fitzroy River Yes 

Gauge ID Gauge Name Sub-Basin River Basin February 
2015 Data 

39149 Barfield Dawson River Fitzroy River Yes 

39290 Biloela - Valbona Callide Creek Fitzroy River Yes 

39019 Callemondah Station Callide Creek Fitzroy River Yes 

39222 Cania Gorge Park Burnett River Burnett River Yes 

39204 Colodan Burnett River Burnett River Yes 

39197 Fig Tree Calliope River Calliope River Yes 

39048 Goovigen Callide Creek Fitzroy River Yes 

39334 Hazeldean Calliope River Calliope River Yes 

39172 Hillview Callide Creek Fitzroy River Yes 

39054 Jambin Post Office Callide Creek Fitzroy River Yes 

39240 Kroombit Callide Creek Fitzroy River Yes 

39106 Mount Kroombit Callide Creek Fitzroy River Yes 

39089 Thangool Airport Callide Creek Fitzroy River - 

39158 Theodore Dawson River Fitzroy River Yes 
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Appendix E Maps 
Map 2-1   Council Flood Level Survey 

Map 2-2   Rapid Damages Assessment 

Map 4-1   Rainfall Gauges – Sub-Daily 

Map 4-2   Rainfall Gauges – Daily 

Map 4-3   Water Level Gauges 

Map 5-1   Sub-Catchments and Terrain 

Map 6-1   February 2015 Event – Time to peak flood level – South Area 

Map 6-2   February 2015 Event – Time to peak flood level – North Area 

Map 6-3   February 2015 Event – Peak flood depth – South Area 

Map 6-4   February 2015 Event – Peak flood depth – North Area 

Map 6-5   February 2015 Event – Peak flood depth – Biloela 

Map 6-6   February 2015 Event – Peak flood depth – Jambin and Goovigen 

Map 6-7   February 2015 Event – Peak flood level – Biloela 

Map 6-8   February 2015 Event – Peak flood level – Jambin and Goovigen 

Map 6-9   Scenario 2 - Manual vs automatic gate operation - Difference in flood levels 

Map 6-10   Scenario 3 – No Callide Dam - Difference in flood levels 

Map 6-11   Scenario 4 – Initial Storage at 50% - Difference in flood levels 

Map 6-12   Scenario 5 – Initial Storage at 100% - Difference in flood levels 
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BMT WBM Bangalow 6/20 Byron Street, Bangalow 2479 

Tel +61 2 6687 0466 Fax +61 2 66870422 
Email  bmtwbm@bmtwbm.com.au 
Web www.bmtwbm.com.au 
 

BMT WBM Brisbane Level 8, 200 Creek Street, Brisbane  4000 
PO Box 203, Spring Hill  QLD  4004 
Tel +61 7 3831 6744 Fax +61 7 3832 3627 
Email  bmtwbm@bmtwbm.com.au 
Web www.bmtwbm.com.au 
 

BMT WBM Denver 8200 S. Akron Street, #B120 
Centennial,  Denver Colorado  80112 USA 
Tel +1 303 792 9814 Fax +1 303 792 9742 
Email denver@bmtwbm.com 
Web  www.bmtwbm.com 
 

BMT WBM London International House, 1st Floor 
St Katharine’s Way, London E1W 1AY 
Email  london@bmtwbm.co.uk 
Web  www.bmtwbm.com 
 

BMT WBM Mackay PO Box 4447, Mackay QLD  4740 
Tel  +61 7 4953 5144 Fax +61 7 4953 5132 
Email  mackay@bmtwbm.com.au 
Web  www.bmtwbm.com.au 
 

BMT WBM Melbourne Level 5, 99 King Street, Melbourne  3000 
PO Box 604, Collins Street West  VIC  8007 
Tel +61 3 8620 6100 Fax  +61 3 8620 6105 
Email  melbourne@bmtwbm.com.au 
Web  www.bmtwbm.com.au 
 

BMT WBM Newcastle 126 Belford Street, Broadmeadow 2292 
PO Box 266,  Broadmeadow  NSW  2292 
Tel  +61 2 4940 8882 Fax +61 2 4940 8887 
Email newcastle@bmtwbm.com.au 
Web www.bmtwbm.com.au 
 

BMT WBM Perth Level 3, 20 Parkland Road, Osborne, WA 6017 
PO Box 1027, Innaloo WA 6918 
Tel  +61 8 9328 2029 Fax +61 8 9486 7588 
Email  perth@bmtwbm.com.au 
Web www.bmtwbm.com.au 
 

BMT WBM Sydney Level 1, 256-258 Norton Street, Leichhardt  2040 
PO Box 194, Leichhardt  NSW  2040 
Tel  +61 2 8987 2900 Fax +61 2 8987 2999 
Email sydney@bmtwbm.com.au 
Web www.bmtwbm.com.au 
 

BMT WBM Vancouver Suite 401, 611 Alexander Street 
Vancouver  British Columbia V6A 1E1 Canada 
Tel +1 604 683 5777 Fax +1 604 608 3232 
Email vancouver@bmtwbm.com 
Web  www.bmtwbm.com 
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Contact:  
Direct Line:  
Our ref: 15-000984/001 - #1724847 
Your ref: CON/47995 

28 May 2015 

Office of the Inspector-General Emergency Management 
GPO Box 1425, Mail Cluster 15.7 
Brisbane QLD 4001 

BY EMAIL:  

Dear Mr MacKenzie 

2015 Callide Creek Flood Review 
Response to the WBM BMT Hydrology  Report as provided to SunWater  27 May 2015 
 
I refer to the BMT WBM Hydrology Report, “Independent Review of Callide Creek Flooding, Tropical 
Cyclone Marcia, February 2015” as provided by your office on 27 May 2015. Thank you for the 
opportunity to review this and provide responses. 

The attached table details SunWater’s response to the draft BMT WBM Hydrology Report as received 
from the Inspector General Emergency Management on 27 May 2015. 

The attached response is further to SunWater’s preliminary comments  that were provided on 26 
May 2015 in relation to preliminary draft model calibration and outcomes of modelling carried out by 
BMT WBM. 

This letter provides comments with respect to other matters identified in relation to the full revised 
hydrology report received 27 May 2015 and are not specific to the model calibration and outcomes 
as noted above.  

The response is set out in tabular format to allow for consideration of SunWater’s comments in 
relation to specific paragraphs, sentences or phrases within the Report. 

Please contact SunWater’s project manager for the Callide Review,  , on (07) 
via email if SunWater can be of any assistance or offer any further 
explanation in relation to these matters. 

Yours sincerely 
 

 
 
Tom Vanderbyl 
General Manager 
Bulk Water and Irrigation Systems 

Att(s) 

� SunWater’s Responses to Draft WBM BMT’s Hydrology Report as provided by the Inspector 
General Emergency Management on 27 May 2015 
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Appendix H  |    SunWater response to Independent Review (Hydrologist report) H.5
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Appendix H  |    SunWater response to Independent Review (Hydrologist report) H.9
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