
WAMBO COAL PTY LIMITED

ENVIRONMENTAL ASSESSMENT

SOUTH WAMBO

UNDERGROUND MINE MODIFICATION

APPENDIX C
Surface Water Assessment



 

 

 

 

 

 

 

 

 

 

 

 

 

Wa
 

 

 

S
M
S
M

 

ambo C

Sout
Mine
Surfac
March 

 Coal Pty 

uth Wa
ne Mod
ace Wat
h 2016 

ty Limited

Wamb
odific
ater Ass

 

d 

bo Un
fication

ssessm

Under
ion 
sment 

ergrouound d 

 



 
South Wam
Surface Wa

 

 

Versi
Revisio

0.1 

0.2 

0.3 

1.1 

1.2 

2.0 

3.0 

3.1 

3.2 

4.0 

 

 

List o
 

AFLW

AEP 

BOM

DPI 

DSN

EC 

EA 

EPA 

km 

km2 

m 

m/s 

m3/s

m AH

ambo Underground 
Water Assessment  

rsion Co
sion Da

25 Jan 2

27 Jan 2

29 Jan 2

2 Feb 20

19 Feb 2

22 Feb 2

26 Feb 2

29 Feb 2

2 Mar 20

11 March

t of Abb

W 

M 

NR 

s 

HD 

d Mine Modification
 

ontrol 
Date 

2016 P

2016 P

2016 S

016 S

2016 S

2016 S

2016 S

2016 S

016 S

h 2016 S

breviatio

Arrowfield

Annual Exc

Bureau of M

Departmen

Departmen

Electrical C

Environme

Environme

kilometres

square kilo

metre 

metres per

cubic metr

metres Aus

on 

 
Author 

PJD 

PJD 

SP/PJD 

SP/PJD 

SP/PJD 

SP/PJD 

SP/PJD 

SP/PJD 

SP/PJD 

SP/PJD 

tions 

d Seam Longw

ceedance Pro

Meteorology

nt of Primary

nt of Sustain

Conductivity

ental Assessm

ent Protectio

 

ometres 

r second 

res per secon

stralian Heig

P

 R

SP 

SP 

SP 

RS 

SP 

RS 

SP 

SP 

RS/W

 

wall 

obability 

y 

y Industry 

able Natural

y 

ment 

on Authority

nd 

ght Datum 

Page i 

Reviewed by

WCPL 

l Resources

 by 

 

 

 

 

 

 

 

 

 

 

Comment

 

 

nts 



 
South Wam
Surface Wa

 

mg/L

ML 

ML/d

mm 

MSE

Mtpa

NSW

NWU

OEH

ROM

RWE

SBUM

SEAR

SWU

UW1

UW2

UW3

WAL

WCP

WHL

µS/c

 

 

ambo Underground 
Water Assessment  

L 

day 

EC 

a 

W 

UM 

H 

M 

EP 

M 

Rs 

UM 

1 

2 

3 

L 

PL 

LW 

cm 

d Mine Modification
 

milligrams

megalitres 

megalitres 

millimetre

Mine Subs

million ton

New South

North Wam

Office of En

run-of-min

Remnant W

South Bate

Secretary’s

South Wam

Unnamed 

Unnamed 

Unnamed 

Water Acce

Wambo Co

Woodlands

microSiem

 

on 

s per litre 

per day 

s 

idence Engin

nnes per ann

h Wales 

mbo Undergr

nvironment 

ne 

Woodland En

es Undergrou

s Environmen

mbo Undergr

Drainage Lin

Drainage Lin

Drainage Lin

ess Licence

oal Pty Limit

s Hill Seam L

mens per cent

 

P

neering Cons

um 

round Mine

and Heritage

nhancement

und Mine 

ntal Assessm

round Mine

ne 1 

ne 2 

ne 3 

ed 

Longwall 

timetre 

Page ii 

sultants 

e 

Program 

ment Requireements 

 

 



 
South Wam
Surface Wa

 

Table
1 Int

1.1

1.2

1.3

1.4

2 De

2.

2.

2.

2.

2.

2.

2.

2.

2.

2.

3 Po

3.

3.

3.

3.

3.

3.

3.

3.

4 Mo

4.

4.

4.

4.

4.

4.

4.

5 Co

6 Re

 

ambo Underground 
Water Assessment  

ble of Co
Introduction ..

1 Backgro

2 Modific

3 Secretar

4 Scope ...

Description o

1 Overvie

2 Site Loc

3 Climate

4 Creek C

5 Stream 

6 Creek F

7 Flow in 

8 Floodin

9 Water S

10 Surface 

Potential Impa

1 Subside

2 Potentia

3 Potentia

4 Potentia

5 Potentia

6 Potentia

7 Potentia

8 Potentia

Monitoring an

1 Geomor

2 Bed and

3 Ponding

4 Stream 

5 Erosion

6 Surface 

7 Extracti

Conclusions ..

References ....

d Mine Modification
 

Contents
.....................

ound ............

cation Overvi

ry’s Environm

.....................

 of Existing C

ew .................

cation, Landf

e & Rainfall ..

Characteristic

Order ..........

Flow in North

Wollombi B

ng ..................

Sharing Plans

Water Quali

pacts .............

ence Effects ..

al Erosion Im

al Ponding Im

al Cracking o

al Water Qua

al Reduction

al Changes to

al Impacts on

and Managem

rphological S

d Bank Stabil

g...................

Bed Crackin

n and Sedime

Water Quali

ion Plan .......

.....................

.......................

 

on 

ts 
.......................

.....................

iew ...............

mental Asses

.....................

 Conditions ..

.....................

forms, Land 

.....................

cs..................

.....................

h Wambo, St

Brook ............

.....................

s & Water Us

ity ................

.......................

.....................

mpacts ..........

mpacts .........

of Creek Beds

ality Impacts

n in Creek Flo

o Flood Beha

n Licensed W

ement ............

Survey ..........

lity ...............

.....................

ng ..................

ent Control fo

ity ................

.....................

.......................

.......................

 

P

........................

.....................

.....................

ssment Requ

.....................

......................

.....................

Use & Drain

.....................

.....................

.....................

ony, and Wa

.....................

.....................

sers ..............

.....................

........................

.....................

.....................

.....................

s ...................

s ...................

ows due to G

aviour ...........

Water Users ..

........................

.....................

.....................

.....................

.....................

or Surface D

.....................

.....................

........................

........................

Page iii 

.......................

.....................

.....................

uirements for

.....................

.......................

.....................

nage ..............

.....................

.....................

.....................

ambo Creeks

.....................

.....................

.....................

.....................

.......................

.....................

.....................

.....................

.....................

.....................

Groundwater 

.....................

.....................

.......................

.....................

.....................

.....................

.....................

evelopment A

.....................

.....................

.......................

.......................

........................

.....................

.....................

r the Modific

.....................

........................

.....................

.....................

.....................

.....................

.....................

....................

.....................

.....................

.....................

.....................

........................

.....................

.....................

.....................

.....................

.....................

Depressurisa

.....................

.....................

........................

.....................

.....................

.....................

.....................

Area ............

.....................

.....................

........................

........................

......................

....................

....................

cation ..........

....................

.......................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

.......................

....................

....................

....................

....................

....................

ation ...........

....................

....................

.......................

....................

....................

....................

....................

....................

....................

....................

......................

.......................

 

 

.......... 1 

........ 1 

........ 1 

........ 7 

........ 7 

.......... 9 

....... 9 

....... 9 

...... 10 

...... 11 

...... 14 

...... 15 

..... 20 

...... 21 

..... 22 

..... 24 

........ 27 

..... 28 

..... 34 

...... 37 

..... 40 

..... 42 

..... 42 

..... 45 

..... 45 

........ 47 

...... 47 

...... 47 

..... 48 

..... 48 

..... 50 

..... 50 

...... 51 

........ 52 

........ 54 



 
South Wam
Surface Wa

 

List o
A. E

B. C

 

List o
Figure 1.

Figure 1.

Figure 1.

Figure 2

Figure 2

Figure 2

Figure 2

Figure 2

Figure 2

Figure 2

Figure 3

Figure 3

Figure 3

Figure 3

Figure 3

Figure 3

Figure 3

Figure 3

Figure 3

Figure 3

Figure 3

Figure 3

 

ambo Underground 
Water Assessment  

t of App
Existing Cre

Creek Flow 

t of Figu
.1: Appr

.2: Mod

.3: Mod

.1: Flow

.2: Flow

.3: Flow

.4: Flow

.5: Flow
Wam

.6: Lowe
Wam

.7: Surfa

.1: Natu
Cree

.2: Natu
Nort

.3: Natu
for th

.4: Natu
Appr

.5: Natu
for th

.6: Natu
Appr

.7: Natu
Mod

.8: Pred

.9: Base

.10: Base

.11: Base

.12: Base

d Mine Modification
 

pendice
eek Conditi

Records – 

gures 
roved Wamb

dified Wambo

dified Surface

w Monitoring

w Duration G

w Duration G

w Duration G

w Duration Cu
mbo ..............

er Wollombi
mbo ..............

face Water Qu

ural and Pred
ek and North

ural and Pred
th Wambo Cr

ural and Pred
he Modified 

ural and Pred
roved Layout

ural and Pred
he Modified 

ural and Pred
roved Layout

ural and Pred
dified Layout 

dicted Approv

eflow Variatio

eflow Variatio

eflow Variatio

eflow Variatio

 

on 

ces 
ions – Reco

North Wam

bo Coal Mine

o Coal Mine 

e Infrastructu

g Site Locatio

Graph for Nor

Graph for Wa

Graph for Ston

urves for Wo
.....................

i Brook Wate
.....................

uality Monit

dicted Subsid
h Wambo Cre

dicted Subsid
reek Diversio

dicted Subsid
Layout (MSE

dicted Subsid
t (MSEC, 20

dicted Subsid
Layout (MSE

dicted Subsid
t (MSEC, 20

dicted Subsid
 (MSEC, 201

ved and Mod

on in Wollom

on in North W

on in Stony C

on in Wambo

 

Pa

ord of Site In

mbo, Stony a

e General Arr

General Arra

ure Layout ...

ons ...............

rth Wambo C

mbo Creek ..

ny Creek ......

ollombi Broo
.....................

er Source Wa
.....................

oring Locatio

ded Surface L
eek Diversion

ded Surface L
on for the Ap

ded Surface L
EC, 2016) ....

ded Surface L
16) ...............

ded Surface L
EC, 2016) ....

ded Surface L
16) ...............

ded Surface L
16) ................

dified Topogr

mbi Brook (H

Wambo Cree

Creek (Hydro

o Creek (Hyd

Page iv 

nspection 

and Wambo

rangement ...

angement ....

.....................

.....................

Creek ............

.....................

.....................

ok  Upstream
.....................

ater Access L
.....................

ons ..............

Levels and G
n for the Mod

Levels along 
pproved Layo

Levels and G
.....................

Levels along 
.....................

Levels and G
.....................

Levels along 
.....................

Levels and G
.....................

raphic Depre

HydroSimula

ek (HydroSim

oSimulations

droSimulatio

o Creeks 

.....................

.....................

.....................

.....................

.....................

.....................

.....................

m and Downst
.....................

Licences in th
.....................

.....................

Grades along 
dified Layout

North Wamb
out (MSEC, 2

Grades along 
.....................

Wambo Cre
.....................

Grades along 
.....................

Stony Creek
.....................

Grades along 
.....................

essions Post 

ations, 2016) 

mulations, 20

s, 2016) ........

ons, 2016) ....

....................

....................

....................

....................

....................

....................

....................

tream of  
....................

he Vicinity of
....................

....................

North Wamb
t (MSEC, 20

bo Creek and
2016) ...........

Wambo Cree
....................

ek for the  
....................

Stony Creek 
....................

k for the  
....................

UW3 for the
....................

Mining .......

...................

016) ............

....................

....................

 

 

............. 2 

............. 3 

............. 5 

........... 16 

........... 18 

........... 18 

........... 19 

........... 21 
f  
........... 23 
........... 25 
bo  
16) ..... 31 
d  
........... 31 
ek  
........... 32 

........... 32 
 

........... 33 

........... 33 
e 
........... 34 
........... 39 
........... 43 
........... 43 
........... 44 
........... 44 



 
South Wam
Surface Wa

 

List o
Table 2.1

Table 2.2

Table 2.3

Table 2.4

Table 2.5

Table 2.6

Table 3.1

Table 3.2

Table 3.3

ambo Underground 
Water Assessment  

t of Tabl
1: Sum

2: WCP

3: Loca

4: Catc

5: Pote

6: Wam

1: Com
Layo

2: Com
due t

3: Pred
the C

d Mine Modification
 

bles 
mmary Mean 

PL Surface W

ations Adopte

chment Areas

entially Affect

mbo Surface W

mparison of M
out and Modi

mparison of th
to the Appro

dicted Maxim
Creeks (Appr

on 

Rainfall Stat

Water Flow M

ed for Creek 

s and Estima

ted Surface W

Water Qualit

Maximum Pre
ified Layout 

he Maximum
oved Layout a

mum Depths 
roved and Mo

P

tistics (millim

Monitoring Lo

Flow Assess

ated Peak Flo

WALs in the 

ty Summary 

edicted Subs
West of Wol

m Predicted S
and the Mod

and Lengths
odified Layo

Page v 

metres) .........

ocations .......

sment ...........

ood Discharg

Vicinity of W

for Local Wa

sidence Param
llombi Brook

Subsidence P
dified Layout 

s of the Topog
outs) (after M

.....................

.....................

.....................

ges (m3/s) .....

Wambo .........

atercourses (

meters for th
k (MSEC, 201

Parameters fo
(after MSEC

graphic Depr
MSEC, 2016) .

....................

....................

....................

....................

....................

(WCPL, 2015

he Approved 
16) ...............

or the Waterc
C, 2016) .......

ressions alon
....................

 

 

........... 10 

........... 15 

........... 17 

.......... 20 

........... 22 
5a) ...... 26 
 
...........28 
courses 
........... 29 
ng  
........... 38 



 
South Wam
Surface Wa

 

1 Int

1.1 Ba

1.2 M

ambo Underground 
Water Assessment  

Introduc

Backgrou

Wambo Co
near the vil
Wambo Co

A range of 
mining op
(DA 305-7-
operations 
extraction 
approved o
Undergrou

WCPL is se
to allow fo
(Arrowfield
Seam rathe
[the Modifi

Modificati

The Modif
SWUM (Ar
than the B
detailed be

 Area 
longw
Develo

 Area 
layout
mine l
Seam 
layout

 Area 
layout
Seam 
longw

 Area 
chang
The ap
and th

 

d Mine Modification
 

uction 

und 

oal Mine (Wa
llage of War

oal Pty Limite

open cut and
perations co
-2003) com

are conduc
of longwalls

operations in
und Mine (SW

eeking appro
for the reali
d Seam) Und
er than the 
ication]) (Fig

ation Over

fication wou
rrowfield Sea
Bowfield Sea
elow (Figure

1 (Woodla
wall panels 

opment Area

2 (Arrowf
t includes a 
layout in Ar
in this locat

t. 

3 (Arrowf
t includes an
into Area 3,

wall panels in 

4 (Approv
es to the app
pproved Bow

herefore ther

on 

ambo) is situ
rkworth, New
ed (WCPL), a

d undergrou
ommenced 
menced in 
cted.  The 
s in the Wh
n the Arrowf
WUM) (Figu

oval to modif
ignment and
derground M
Bowfield Se
gure 1.2). 

erview 

ld involve a
am) longwal
am.  Longw
e 1.2): 

ands Hill S
in the Wo

a. 

field Seam
reorientation

rea 2.  The W
tion with a r

field Seam
n extension 
, comprising
the Woodlan

ved Arrowf
proved Arrow

wfield Seam 
re would be a

P

uated approx
w South Wale
a subsidiary 

nd mine ope
in 1969. 
2004 and 
approved u

hybrow, Wam
field and Bow

ure 1.1). 

fy the Develo
d extension/
Mine longwa
am (the Sou

a realignmen
ll panels and

wall mining 

Seam) – Th
oodlands H

m and Woo
n and minor

Woodlands H
reorientation

m and Woo
of mining i

g three longw
nds Hill Seam

field Seam
wfield Seam
mine layout 

a reduction in

Page 1 

ximately 15 k
es (NSW).  W
of Peabody E

erations have
Mining un
currently bo

underground 
mbo, Arrow
wfield Seam

opment Cons
/relocation 

all panels an
uth Wambo 

nt and exten
d mining of 
areas assoc

he modified 
Hill Seam b

dlands Hil
r extension o

Hill Seam is p
n and minor 

dlands Hil
n the Arrow
wall panels i
m. 

m) – The Mo
m mine layout

is no longer
n subsidence

kilometres (k
Wambo is ow
Energy Austr

e been condu
nder the De
oth open cu

mining op
wfield and Bo

s form part 

sent (DA 305
of the appr

nd mining of
Undergroun

nsion/relocat
the Woodlan
iated with t

mine layout
beneath the

ll Seam) –
of the approv
proposed to 

extension to

ll Seam) –
wfield Seam 
in the Arrow

odification d
t to the east
r proposed to
e impacts in A

km) west of S
wned and ope
ralia Pty Lim

ucted at Wam
evelopment 
ut and und
erations inc
owfield Seam
of the South

5-7-2003) for
roved South
f the Woodla

nd Mine Mod

tion of the a
nds Hill Sea
the Modifica

t includes a
e approved 

– The modifi
ved Arrowfie
replace the 

o the approv

– The modif
and Woodla

wfield Seam 

does not pro
t of Wollomb
o be mined i
Area 4. 

 

 

Singleton, 
erated by 

mited. 

mbo since 
Consent 

erground 
clude the 
ms.  The 
h Wambo 

r Wambo  
 Wambo 
ands Hill 
dification 

approved 
am rather 
ation are 

additional 
Surface 

fied mine 
eld Seam 
Bowfield 

ved mine 

fied mine 
ands Hill 
and four 

pose any 
bi Brook.  
in Area 4 



!(

"S

Wollombi
Brook

Wollombi

Brook
"

Montrose Water Storage
(Not Yet Constructed)

"

South Wambo
Underground Mine

Wam
bo

W
am

bo

Creek

Creek

WOLLEMI NATIONAL PARK

Cr
eek

Stony

North
"

North Wambo
Underground Mine

United 
Collieries

"

Administration Access Road
(Not Constructed)

"

South Wambo 
Dam

WARKWORTH

"

Wambo 
Access Road

"

CHPP Portal

" Wambo 
Coal Terminal

Hunter Valley
Operations

"

Product Coal
Conveyor

"

Administration Buildings
and Workshops

Warkworth
Mine

CHPP

Hunter Valley
Operations

CCL 743

CCL 743

"

North 
Wambo Creek

Diversion

"
South Bates 

(Wambo Seam)
Underground Mine

"

South Bates 
(Whybrow Seam)

Underground Mine

CL 397

(Jerrys Plains Road)

Wallaby       Scrub        Road

Wambo
Creek

North

Golden       Highway Hunter

River

Redbank Creek

Wate
rfa

ll

Creek

"

South Bates 
Underground Mine

Surface Facilities

CL 397ML 1594

ML1594

CL 365

ML 1402

ML 1572 CL 374

305000

30
50

00

310000

31
00

00
315000

31
50

00

6390000 6390000

6395000 6395000

WAM-09-15_SWUMM_EA_SW_205A

Approved Wambo Coal Mine
General Arrangement0 2

Kilometres

W A M B O  C O A L  M I N E±

Source:  Department of Lands (July 2009); WCPL (2015); 
            WCPL Orthophoto (Apr-Oct 2013)

LEGEND
Mining and Coal Lease Boundary
WCPL Owned Land
Existing/Approved Surface Development Area
Approved Open Cut Limit
Approved Underground Development
Historic Underground Workings
Approved Ventilation Shaft
Remnant Woodland Enhancement Program 
(RWEP) Area

GDA 1994 MGA Zone 56
Figure 1.1

"S



!(

"S

"S

"S

"S

"S

Wollombi
Brook

Wollombi

Brook

"

Montrose Water Storage
(Not Yet Constructed)

Wam
bo

W
am

bo

Creek

Creek

WOLLEMI NATIONAL PARK

Cr
eek

Stony

North
"

North Wambo
Underground Mine

United 
Collieries

"

Administration Access Road
(Not Constructed)

"

South Wambo 
Dam

WARKWORTH

"

Wambo 
Access Road

"

CHPP Portal

" Wambo 
Coal Terminal

Hunter Valley
Operations

"

Product Coal
Conveyor

"

Administration Buildings
and Workshops

Warkworth
Mine

CHPP

Hunter Valley
Operations

CCL 743

CCL 743"North Wambo Creek
Diversion

"South Bates 
(Wambo Seam)

Underground Mine "

South Bates 
(Whybrow Seam)

Underground Mine

CL 397

(Jerrys Plains Road)

Wallaby       Scrub        Road

Wambo
Creek

North

Golden       Highway Hunter

River

Redbank Creek

Wate
rfa

ll

Creek

Modified South Wambo
(Woodlands Hill Seam)

Underground Mine

Modified South Wambo
(Arrowfield Seam)
Underground Mine

"

South Bates Underground Mine
Surface Facilities

AREA 1

AREA 3

AREA 2

AREA 4

Drai
na

ge
Line

2

Dr
ain

ag
e

Li
ne

3

CL 397ML 1594

ML1594

CL 365

ML 1402

ML 1572 CL 374

Un
na

med D ra
i n

ag
e Lin

e 1

Unn
am

ed

Un
na

med

305000

30
50

00

310000

31
00

00
315000

31
50

00

6390000 6390000

6395000 6395000

WAM-09-15_SWUMM_EA_SW_204B

Modified Wambo Coal Mine
General Arrangement0 2

Kilometres

W A M B O  C O A L  M I N E±

Source:  Department of Lands (July 2009); WCPL (2015); 
            WCPL Orthophoto (Apr-Oct 2013)

LEGEND
Mining and Coal Lease Boundary
WCPL Owned Land
Existing/Approved Surface Development Area
Modified Surface Development Area
Approved Underground Development
Modified South Wambo (Woodlands Hill Seam) 
Underground Mine
Modified South Wambo (Arrowfield Seam)
Underground Mine
Modified Ventilation Shaft
Remnant Woodland Enhancement Program 
(RWEP) Area

GDA 1994 MGA Zone 56
Figure 1.2

"S



 
South Wam
Surface Wa

 

 

ambo Underground 
Water Assessment  

The rearran
developme
7 years (i.e

The Modif
comprising

 the SW

 an ad
(Figu

 other m

The SWUM
infrastructu

 extend

 under

 water 

 office 

 water 

 comm

 electri

 car pa

An access 
constructed
separated c

Minor upg
conducted 
Modificatio

 electri

 comm

 service

 water 

 flood c

 ventila

 service

The underg
tonnes per
would rema

The Modifi
Undergrou

d Mine Modification
 

ngement of 
ent area (Fig
. to 2032). 

fication wou
g: 

WUM infrast

dditional acc
re 1.3); and

minor infras

M infrastruc
ure area (Fig

ded run of m

ground equip

managemen

complex and

and septic ta

munications r

ical infrastru

ark. 

road to the
d, including 
crossing of th

grades to exi
for the Modi

on would inc

ical infrastru

munications in

e pipelines; 

managemen

control work

ation and gas

e boreholes. 

ground mine
r annum (M
ain unchang

ication woul
und Mine (NW

 

on 

the SWUM w
gure 1.2) a

uld include a

ructure area

cess road t
 

structure. 

cture area w
gure 1.3) an

mine (ROM) c

pment laydo

nt infrastruct

d bathhouse;

anks; 

oom and tra

ucture, works

e South Wa
upgrades to

he existing W

sting utilitie
ification as r

clude: 

ucture; 

nfrastructure

nt infrastruct

ks, including 

s manageme

e ROM coal 
Mtpa). The ap

ed. 

ld not involv
WUM) or Sou

P

would requir
nd result in

additional s

 (Figure 1.3

to facilitate 

would be an 
nd would incl

coal facilities

own area; 

ture includin

 

ining room;

shop, stores a

ambo Under
o existing ac

Wambo acces

es (e.g. electr
required.  Ad

e; 

ture; 

levees; 

ent infrastruc

production 
pproved tota

ve changes to
uth Bates Un

Page 4 

re a minor e
n an extensio

urface infra

3);  

access to 

extension t
lude the cons

 area; 

g water stora

and fuel bay;

rground Min
ccess roads 
s road. 

ricity supply
dditional min

cture; and 

rate would i
al ROM coal

o any aspect
nderground M

extension of 
on of the ap

astructure an

the SWUM

to the existi
struction and

age dams; 

; and 

ne infrastruc
and the con

y and commu
nor infrastruc

increase from
l production

ts of the app
Mine (SBUM

the approve
pproved min

nd associate

 infrastruct

ng approved
d operation o

cture area w
nstruction of

unications) w
cture require

m 7.5 to 9.7
n rate (i.e. 14

proved North
M). 

 

 

d surface 
ne life by 

ed works, 

ure area  

d surface 
of: 

would be 
f a grade 

would be 
ed for the 

5 million 
4.7 Mtpa) 

h Wambo 



!(!(

"S

"S

"
Wambo Access Road"

ROM Coal
Facilities

"
Wambo 
Coal Terminal

"

Product Coal
Conveyor

"

Administration 
Buildings and 
Workshops

"

CHPP

"

North Wambo Underground
Surface Facilities

"

Wambo Box Cut

Eagles Nest 
Dam

"

Administration 
Access Road
(Not Constructed)

"

Chitter Dump Dam
(to be decommissioned)

"

CHPP Portal

Golden     Highway

"

Access Road

"

South Wambo Underground 
Mine Infrastructure Area

6395000 6395000

WAM-09-15_SWUMM_EA_SW_207A

Modified
Surface Infrastructure Layout0 400

Meters

W A M B O  C O A L  M I N E±

Source:  Department of Lands (July 2009); WCPL (2015); 
            WCPL Orthophoto (Apr-Oct 2013)

LEGEND
Mining and Coal Lease Boundary
WCPL Owned Land
Existing/Approved Surface Development Area
Modified Surface Development Area
Approved Open Cut Limit
Approved Underground Development
Modified South Wambo (Woodlands Hill Seam) 
Underground Mine
Modified South Wambo (Arrowfield Seam)
Underground Mine
Modified Ventilation Shaft
Remnant Woodland Enhancement Program 
(RWEP) Area

GDA 1994 MGA Zone 56
Figure 1.3

"S



 
South Wam
Surface Wa

 

 

ambo Underground 
Water Assessment  

The Modifi
3 years (i.e
the approv

Additional 
Assessmen

The Appro
(Whybrow 
(Figure 1.

The Modifi
(Whybrow 
Seams) (Fi

The “Modif
modified lo

Subsidence
Area 4 wer
Statement 
reduce as 
(Mine Subs
water resou
and therefo

d Mine Modification
 

ication would
e. up to and i
ed open cut R

details of t
nt (EA). 

oved Layout 
and Wambo
1). 

fied Layout i
and Wambo

igure 1.2). 

fication Area
ongwall layou

e effects resu
re approved 
(WCPL, 20

only the Arr
sidence Engi
urces in Area
ore this asses

 

on 

d also includ
including 20
ROM coal pr

the Modifica

includes the
o Seams) and

includes the 
o Seams) an

a” comprises
ut and the su

ulting from 
as part of t

03).  The m
rowfield Sea
ineering Con
a 4 are theref
ssment has n

 

P

de an extensio
020).  The M
roduction lim

ation are pr

e completed N
d the approv

completed N
d the modifi

s the extent o
urface develo

longwall mi
the Wambo 

modified sub
am is propos
nsultants [MS
fore also exp

not considere

Page 6 

on of approv
Modification 
mit. 

rovided in S

NWUM (Wa
ved SWUM (

NWUM (Wam
fied SWUM (

of convention
opment areas

ining the Ar
Developmen
sidence imp
sed to be m
SEC], 2016).
pected to redu
ed Area 4 any

ved open cut 
would not in

Section 3 of

ambo Seam),
(Arrowfield 

mbo Seam), 
(Woodlands 

nal subsiden
s (Figure 1.2

rrowfield and
nt Project En
pacts in Area

mined as part
 The potenti

uce as a resu
y further. 

mining oper
nclude any c

f the Enviro

, the approve
and Bowfield

the approve
Hills and A

nce resulting 
2). 

d Bowfield S
nvironmenta
a 4 are pred
t of the Mod
ial impacts o

ult of the Mod

 

 

rations by 
change to 

onmental 

ed SBUM 
d Seams) 

ed SBUM 
Arrowfield 

from the 

Seams in 
al Impact 
dicted to 
dification 

on surface 
dification 



 
South Wam
Surface Wa

 

1.3 Se
M

The EA m

- an as
of the
EPA 

- an as
land, 

- a deta
requir
(inclu
infras
(see A

- an as
OEH’

- identi
Act 1

- demo
modif
accor

- a des
accor

- a fram
impac

- a deta
sewe
impac

1.4 Sc

ambo Underground 
Water Assessment  

Secretary’
Modificati

Advisian h
Modificatio
relating to
Assessmen

Secretary

 must address the f

 assessment of the 
the region’s surface
A and DPI (see Att

 assessment of the 
d, water-related inf

etailed site water b
uirements, includin

clusive of volume a
astructure and wat
e Attachment 2); 

 assessment of the 
H’s requirements (

ntification of any lic
1912 and/or Wate

monstration that wa
dification can be ob
ordance with the o

escription of the m
ordance with the re

ramework for the av
acts during constru

etailed description 
erage), water mon
acts; 

In accorda
Departmen
Office of En
of the SEAR

Scope 

Advisian h
watercours
to the Mod

 Potent

 Potent
chang

d Mine Modification
 

ry’s Enviro
ation  

as been com
on. This ass

o surface wa
nt Requireme

ary’s Environmen

e following specific

he potential impacts
ce [water] .... resou

Attachment 2) 

he likely impacts of
infrastructure, and 

r balance and an a
ding a description o
 and frequency of a
ater storage struct

he likely flooding im
s (see Attachment 

 licensing requirem
ater Management A

water for the constr
 obtained from an a
 operating rules of

 measures propose
 requirements of a

 avoidance, mitigat
struction and opera

n of the proposed 
onitoring program 

ance with th
nt of Primar
nvironment 
Rs. 

has been com
ses in the Mo
dified South W

tial impacts o

tial impacts 
es in subside

on 

ironmenta

mmissioned b
sessment ha
ater in the f
ents (SEARs)

ental Assessment

ific issues: 

cts of the developm
sources, having reg

 of the developmen
d other water user

 assessment of an
n of site water dem
of any water discha
ctures, having rega

 impacts of the dev
 2); 

ments or other app
t Act 2000; 

struction and opera
n appropriately aut
 of any relevant Wa

sed to ensure the d
f any relevant WSP

ation, managemen
ration; and 

d water managem
m and measures to

he SEARs fo
ry Industrie
and Heritag

mmissioned 
odification A
Wambo Und

on channel s

on existing p
ence; 

P

tal Assess

by WCPL to 
as been prep
following co
) for the Mod

nt Requirements 

pment on the quan
regard to the requir

ent on ... watercour
ers; 

any volumetric wate
mands, water disp
harges), water sup
gard to the require

evelopment, having

pprovals under the

eration of the propo
uthorised and relia
ater Sharing Plan

e development can
SP or water source

ent and monitoring

ment system (inclu
 to mitigate surface

or the Modi
es (DPI), En
e’s (OEH) in

by WCPL t
Area, includin

erground Mi

stability as a 

pools or the 

Page 7 

ssment Re

prepare a S
pared to ass
mponents o

dification: 

 

antity and quality 
uirements of the 

ourses, riparian 

ater licensing 
sposal methods 
upply 
irements of DPI 

ing regard to 

the Water 

posed 
liable supply in 

lan (WSP); 

an operate in 
ce embargo; 

ing of water quality 

cluding 
ce [water] ... 

ification, thi
nvironment 
nput into the

to assess po
ng the follow
ine: 

result of pred

creation of n

 Requireme

Surface Wate
sist with ad
of the Secret

Section in
Relatin

 

Section 3 

Section 3 

Main text of th
Assessment 

Section 2.8 an
the Environm

Section 4 and
Environmenta

Main text of th
Assessment 

Main text of th
Assessment 

ity Section 4.5 

Section 4 

is assessmen
Protection A

e SEARs outl

tential surfa
ing potential

dicted chang

new pools as

ments for 

er Assessmen
ddressing the
tary’s Enviro

in which the Requ
ting to Surface Wa

Addressed 

f the Environmenta
 

 and 3.7, and the M
mental Assessmen

nd main text of the
ntal Assessment 

f the Environmenta
 

f the Environmenta
 

nt has regar
Authority (E
lined in Attac

ace water im
l impacts att

ges in subsid

s a result of p

 

 

 the 

nt for the 
e aspects 
onmental 

quirement 
ater is 

tal 

Main text of 
ent 

he 

tal 

tal 

rd to the 
EPA) and 
chment 2 

mpacts to 
tributable 

ence; 

predicted 



 
South Wam
Surface Wa

 

ambo Underground 
Water Assessment  

 Altera

− g

− su

− cr

− su
co

 Potent

 Potent

The impac
impacts pre

This repor
extension 
behaviour i

This report
Departmen

d Mine Modification
 

ation to flow i

roundwater 

ubsidence in

reek bed crac

urface water
ontributing c

tial changes 

tial changes 

cts of the Mo
edicted for th

rt also cons
of the appr
in the vicinit

t has been pr
nt of Plannin

on 

in the waterc

depressurisa

nduced pondi

cking, and 

r ponding in
catchment ar

in water qua

to impacts o

odified Layo
he Approved

siders poten
roved surfac
ty of the Mod

repared to su
ng and Enviro

P

courses cause

ation, 

ing, 

n areas othe
rea; 

ality arising a

n licensed w

out are asses
d Layout. 

ntial surface 
ce developm

dification. 

upport the M
onment. 

Page 8 

ed by change

er than the w

as a result of 

water users. 

ssed as the c

water imp
ment area, a

Modification A

es in the pred

watercourses

the developm

changes in im

acts associa
and potenti

Application t

dicted: 

s leading to

ment; and 

mpact relativ

ated with th
ial changes 

to be submitt

 

 

o reduced 

ve to the 

he minor 
in flood 

ted to the 



 
South Wam
Surface Wa

 

2 De

2.1 O

2.2 Si

ambo Underground 
Water Assessment  

Descript

Overview

The Surfac
Modificatio
within the 
of the Mod

 North 

 Stony 

 Wamb

 Wollo

 Unnam

 Unnam

 Unnam

The locatio

This chapt
considerati
surface wat

A site insp
Stony Cree
2 Novembe

A review o
Manageme

The curren
are also con

Site Locat

Wambo is 
gently slop
ridges and 
the vicinity
(AHD) at 
Wollemi N
Area range
AHD near t

Wambo is s
River. Wol
joins the 
sub-catchm
Hunter Ra
Catchment

d Mine Modification
 

ption of 

w 

ce Water A
on on the sur
Modification

dification Are

Wambo Cre

Creek; 

bo Creek; 

mbi Brook;  

med Drainag

med Drainag

med Drainag

ons of these w

ter documen
ion of existin
tercourses. T

pection, focu
ek, Wambo 
er 2015.  The

of the surfac
ent Plan was 

nt surface wa
nsidered. 

ation, Lan

located in th
ping flood pl

escarpment
y of Wambo 
Wollombi B

National Park
e from appro
the base of th

situated adja
lombi Brook
Hunter Riv

ment is boun
ange to the
t Managemen

on 

f Existin

Assessment 
rface water r
n Area, along
ea. From nort

eek; 

ge Line 1 (UW

ge Line 2 (UW

ge Line 3 (UW

watercourses

nts the exis
ng catchmen
The rainfall r

ssed on cha
Creek and 

e characterisa

ce water qu
undertaken

ater users and

andforms,

he Upper Hu
lains associa
s of the Mou
range from

Brook to ap
k to the west 
oximately 60
he Wollemi E

acent to Woll
k drains an a
ver some 5
d by the Mya

e south-west
nt Trust, 200

P

ting Con

principally 
resources at 
g with three 
th to south, t

W1); 

W2); and 

W3). 

s in relation t

sting surface
nt conditions
ecord for the

racterising t
the three u

ation of these

uality data co
and is summ

d surface wa

, Land Us

unter Valley 
ated with the
unt Royal Ra
 approximat

pproximately
of Wambo (W

0 m AHD ne
Escarpment.

lombi Brook
area of appro
5 km north
all Range to 
t and Broke
03). 

Page 9 

onditions

considers th
Wambo.  Th
unnamed dr

these waterco

to the Modifi

e water env
s and flow re
e region is als

the relevant 
unnamed wa
e watercours

ollected by 
marised in Se

ater licensing

 Use & Dra

region wher
e Hunter Riv
ange and Gre
tely 60 metr

y 650 m AHD
WCPL, 2003
ear Wollomb
 

k, south-west 
oximately 1,9
h-east of W

the south-ea
en Back Ra

ns 

he incremen
here are four
rainage lines
ourses are: 

ication are sh

vironment a
egimes in th
so summaris

reaches of N
atercourses, 
ses is docume

WCPL unde
ction 2.10. 

g regime in th

rainage 

re landforms
ver and the 
eat Dividing 
res (m) Aust
D at Mount
3).  Elevation
bi Brook to a

of its conflu
950 square k

Wambo.  Th
ast, Doyles R
ange to the 

ntal impact
r named wate
s in the south

hown on Fig

t Wambo, i
he potentially
sed. 

North Wamb
was undert

ented in Sect

er the curren

he vicinity o

s are charact
undulating 
Range. Elev

tralian Heigh
t Wambo w
ns in the Mod
approximatel

uence with th
kilometres (k
he Wollomb

Range to the 
north-east 

 

 

s of the 
ercourses 
hern part 

gure 1.2. 

including 
y affected 

bo Creek, 
taken on 
tion 2.4. 

nt Water 

f Wambo 

erised by 
foothills, 

vations in 
ht Datum 

within the 
dification 
ly 220 m 

he Hunter 
km2) and 
bi Brook 
west, the 
(Hunter 



 
South Wam
Surface Wa

 

2.3 Cl

Doyles Cr

Bulga (So

Jerrys Pla

 

ambo Underground 
Water Assessment  

The major
Wambo an
Hunter Riv
and North
characteris
Runoff in t
of average 
occurring i

Land use 
operations,
use and WC
of beef catt
beef cattle
Manageme

Land use in
remnant ve

Climate &

The Wamb
summers 
650 millim

Whilst rain
The heavie
(February)

BOM main
Wambo: 

 Doyles

 Bulga 

 Jerrys

At each st
records hav
from the Si

Summary m

Tab

Station 

Creek (Wood Park)

outh Wambo) 

lains 

d Mine Modification
 

rity of lands
nd Redbank C
ver.  The ma
h Wambo C
sed by ephem
the area is a 
rainfall with
n spring and

in the vicin
, Remnant W
CPL-owned l
tle.  The ma

e and pastur
ent Designs, 2

n the Modifi
egetation and

& Rainfall

bo area exp
and cool d

metres (mm) (

nfall is sprea
est daily fal
.  

ntains a num

s Creek (Woo

(South Wam

s Plains Post 

ation there 
ve been “in-
ingleton and

mean rainfal

able 2.1: 

Jan Feb

rk) 74.3 80.

83.6 90.

78.0 73.

on 

s within WC
Creeks to Wo
ajority of lan
Creeks to W
meral and se
relatively lo

h higher runo
d winter (Gilb

nity of Wam
Woodland En
lands that ar

ain agricultur
re productio
2016).  

cation Area i
d agriculture

all 

periences a d
drier winters
(Bureau of M

ad throughou
ls have bee

mber of dail

od Park) (192

mbo) (1959-2

Office (1889

are missing
-filled” using
 Denman BO

l statistics fo

Summary 

eb Mar Ap

0.1 56.8 46

0.3 68.8 49

3.3 59.9 44

Pa

CPL mining 
ollombi Broo
ds within th
Wollombi B
emi-perennia
w proportion

off occurring 
bert & Associ

mbo is chara
nhancement 
re not subjec
ral land uses
on, horse b

includes coa
e (beef cattle)

dry tempera
s, with an 

Meteorology [

ut the year, i
n recorded 

ly rainfall m

20-2015); 

2015); and  

9-2013). 

g data throu
g data from 
OM monitori

or these statio

y Mean Rainfa

Apr May J

46.6 37.0 5

49.6 42.1 4

44.1 40.6 4

Page 10 

tenements d
ok, while Wat
he Modificati
Brook.  The
al flow regim
n of rainfall 
in late summ
iates, 2003).

acterised by
Programme

ct to mining o
s in the vicin
reeding, viti

al mining ope
) (Soil Manag

ate to sub-t
average an

[BOM], 2016

it is generally
during wint

monitoring st

ghout the p
the other st
ng stations.

ons are prese

nfall Statistics

Jun Jul A

50.8 41.7 

44.4 32.6 

49.1 42.9 

drain via W
terfall Creek 
ion Area dra
ese waterco

mes (Gilbert 
and generall

mer and autu
. 

y a combina
e (RWEP) ar
operations u
nity of Wam
iculture and

erations, RW
gement Desi

ropical clim
nnual rainfa
6).  

y greater in 
ter (June), 

tations in th

period of rec
ations or, if 

ented in Tab

ics (millimetre

Aug Sep 

36.8 41.3 

33.9 40.6 

36.5 42.2 

Wambo, Ston
drains direc

ain via Wamb
ourses are 

& Associate
ly follows th
umn and low

ation of coa
eas, agricult

used for the a
mbo include d
d wine mak

WEP areas A, 
igns, 2016). 

mate with ho
all of appro

the summer
and in late 

he general vi

cord.  These
required, us

ble 2.1. 

tres) 

Oct Nov 

52.4 67.6 

55.2 68.7 

53.4 62.8 

 

 

ny, North 
ctly to the 
bo, Stony 
generally 
s, 2003).  

he pattern 
wer runoff 

al mining 
ural land 

agistment 
dairy and 

king (Soil 

B and C, 

ot humid 
oximately 

r months. 
summer 

icinity of 

e missing 
sing data 

Dec Year 

62.8 641.3 

69.9 679.8 

67.3 650.0 

 

 

 



 
South Wam
Surface Wa

 

2.4 Cr

2.4.1 O

2.4.2 N

 

ambo Underground 
Water Assessment  

Creek Cha

Overview 

As shown i
Wambo Cr
unnamed d
Modificatio

North Wam
the steep h
ephemeral.

Many of th
after inflow
features an
undergroun

A site insp
undertaken
characteris
streams can

 North 
Brook

 Stony 

 Wamb
Brook

 The th

The full cre

North Wam

The North
Modificatio
Modificatio
flow on the
some 48.5 
landforms:

 Steep,
the rid
over a
catchm
regula

 Cleare
subsum

d Mine Modification
 

haracteris

 

in Figure 1.
reek, Stony C
drainage lin
on Area. 

mbo Creek, S
hills of the W
. 

hese streams 
w events but 
nd subsidenc
nd mining at

pection of the
n on 2 Novem
sation of the
n be assessed

Wambo Cr
k;  

Creek across

bo Creek from
k; and  

hree unname

eek character

ambo Creek

h Wambo C
on Area and
on Area.  Pri
e western sid
km2 at the co
 

, heavily fore
dges down to
a distance of 
ment drain p
ar alignment.

ed grassy pl
med by the W

 

on 

ristics 

.2, the modif
Creek, Wamb

nes are locat

Stony Creek 
Wollemi Nat

include “per
can dry-up i

ce induced to
t Wambo. 

e major wate
mber 2015.  T
 streams aga
d.  The stream

reek across t

s the Modific

m the conflu

ed drainage li

risation (with

ek 

reek rises i
d extends to 
or to the con

de of the Wa
onfluence wi

ested headw
o approximat
approximate
predominant
. 

lains within
Wambo open

Pa

fied SWUM 
bo Creek an
ted in the s

and Wambo
tional Park.

rsistent” poo
in extended d
opographic d

ercourses th
The objective
ainst which 
m traverses f

the Modifica

cation Area t

uence with S

ines in the so

h photograph

n the Wolle
the conflue

nstruction of
ambo Open C
ith Wollomb

waters with el
tely 140 m A
ely 5.5 km.  T
tly from sou

n which sec
n cut.  

Page 11 

longwalls wo
nd associated
south-east (w

o Creek are e
 The three u

ols that may r
dry periods. 
epressions th

hat may be im
e of the site in
potential im
focussed on (

ation Area to

to the conflue

Stony Creek 

outh-east of t

hs) is include

emi Nationa
nce with Wo

f the North W
Cut, the natu
bi Brook.  The

levations ran
HD where th
The tributary
uth-west to n

ctions of the

ould underm
d tributary d
west of Wol

phemeral cr
unnamed dr

retain water 
 These pools
hat have dev

mpacted by t
nspection wa

mpacts of the
(Figure 1.2

o the conflu

ence with Wa

to the conflu

the Modifica

ed in Append

al Park esca
ollombi Broo

Wambo Creek
ural catchme
e catchment 

nging from u
he creek drai
y creeks in th
north-east an

e pre-existin

mine reaches 
drainage line
llombi Brook

eeks that ori
rainage lines

for extended
s include bot
veloped after 

the Modifica
as to create a
e Modificatio
): 

uence with W

ambo Creek;

uence with W

ation Area. 

dix A. 

arpment wes
ok in the ea
k Diversion t

ent had a tota
contains two

up to 650 m
ins onto open
his hilly secti
nd have wel

ng creek ha

 

 

of North 
es.  Three 
k) of the 

iginate in 
s are also 

d periods 
h natural 
previous 

ation was 
a baseline 
on on the 

Wollombi 

; 

Wollombi 

st of the 
ast of the 
to convey 
al area of 
o distinct 

m AHD on 
n country 
ion of the 
ll defined 

ave been 



 
South Wam
Surface Wa

 

 

ambo Underground 
Water Assessment  

For the pu
diversion o
where the o

 Stage 
meand
catchm

 Stage 
the do
As a re
the cr
42.6 k
North 
approx

The upperm
SWUM lon
of the Nor
washed ou
low slope. 

The North 
Approxima
persistent p

There are t
includes a 
the result 
across the 
deeply erod

Downstrea
meanderin
There are p
the main ch

The unnam
North Wam
pasture are

The downs
gully, with 
persists thr

An unnam
upstream f
immediatel

Over many
vegetated, w

The conflue

d Mine Modification
 

urpose of di
of North Wam
original creek

2 Diversio
dering chan
ment area at 

3 Diversion,
ownstream e
esult of inter
eek at the o

km2 to appro
Wambo Cr

ximately 40.

most reach 
ngwalls is the
rth Wambo 
t of the Stag

Wambo Cree
ately 600 m 
pool, approx

two north-ea
small numb
of prior min
alluvial flood

ded and degr

am of these tr
ng incised ma
persistent po
hannel throu

med tributari
mbo Creek, p
eas and do no

stream reach
the banks in

rough to the 

med road cro
from the co
ly below the 

y reaches of t
with vegetati

ence with W

 

on 

iverting flow
mbo Creek o
k turned to d

n (incorpor
nnel contain

the upstream

, comprising
end of the m
rnal drainag
utlet of the 
oximately 34
reek at the 
1 km2. 

of North Wa
e downstream
Creek Diver

ge 3 Diversio

ek flows in a
downstream

ximately 250 

ast flowing tr
ber of persist
ne subsidenc
d plain to N
raded with lit

ributaries, N
ain channel.

ools in these a
ugh this zone

ies that flow
prior to its c
ot demonstra

hes of North 
n the order of

confluence w

osses North
onfluence wi
crossing. 

the North W
ion types inc

ollombi Broo

 

Pa

w away from
ccurred in tw

drain in a sou

rating Stage
ning two ‘bi
m end the Sta

g a further 5.
eandering se
e to the Wam
Stage 3 Dive
4.2 km2.  As
confluence 

ambo Creek 
m end of the 
rsion, the st
on in 2013, a

a generally ea
m of the Nor

to 300 m lon

ributaries to 
tent pools an
ce impacts o

North Wambo
ttle stabilisin

North Wambo
  The stream
areas.  The b

e. 

w in a south-
confluence w
ate any signi

Wambo Cre
f 4 to 5 m ab
with Wollom

h Wambo Cr
ith Wollomb

Wambo Creek
cluding grass

ok lies at a la

Page 12 

m the area d
wo main stag
uth-westerly 

 1), compri
illabongs’ w
age 2 Diversi

6 km of mea
ection of Sta
mbo Open C
ersion has b
s a result of
with Wollom

that would 
Stage 3 Dive

tream bed i
and is indica

asterly direct
rth Wambo 
ng.  

North Wamb
nd wetlands.
on these wa
o Creek and 
ng vegetation

o Creek flow
m bed is mos
banks of the g

-east directio
with Wollomb

ficant chann

eek are locat
ove the main
bi Brook. 

reek on con
bi Brook.  T

k, the stream 
s, reeds and t

arge persisten

designated f
ges commenc
direction: 

ising approx
was construc

ion is approx

andering cha
age 2 was com
ut, the contr

been reduced
f the diversio
mbi Brook h

be undermi
ersion.  Imm
s reported t

ative of a low

tion across th
Creek Diver

bo Creek. On
  These  poo
tercourses.  
the channel

n. 

s in a broad,
stly compose
gully are in th

on into the d
bi Brook, dr

nel formation

ted within a
n channel.  T

ncrete box c
There is a k

bed and ban
trees. 

nt pool in Wo

for open cut
cing at the p

ximately 3.6
cted in 200
ximately 26.5

annel comm
mpleted in l
ributing catc
d from appro
on, the catch
has been re

ined by the 
mediately dow
to comprise 
w energy stre

he Modificat
rsion there i

ne of these tr
ols are repor

The tributa
ls in the allu

, grassed gul
ed of sands 
he order of 2

downstream
rain from bro
n. . 

a grassed, ste
This style of fo

culvert secti
knickpoint d

nks are gene

ollombi Broo

 

 

t mining, 
oint near 

6 km of 
08.  The 
5 km2. 

encing at 
ate 2013.  

chment of 
oximately 
hment of 
duced to 

modified 
wnstream 

material 
eam with 

tion Area. 
is a large 

ributaries 
rted to be 
aries flow 
uvium are 

ly, with a 
and silts. 

2 m above 

 reach of 
oad open 

eep sided 
formation 

ons, just 
developed 

rally well 

ok. 



 
South Wam
Surface Wa

 

2.4.3 S

2.4.4 W

ambo Underground 
Water Assessment  

Stony Cre

Stony Cree
on the ridg
where Ston
approxima
Stony Cree
Creek, with

After cleari
small clear
Wambo Cr
trees, and 
consists mo

In some loc
can be in th
varies betw
In some lo
erosion or s
is fully gras

The conflue
Stony Cree

Wambo Cr

Wambo Cr
with Wollo
confluence
landforms:
the ridges d
over a dista
scattered tr

Wambo Cr
with Stony
1.8 km.  Th
confluence

Wambo Cr
channel, su
covered by
Creek beco
reaches.  M
generally sa

In 2000, d
(downstrea
inflow of w
cracking oc

d Mine Modification
 

reek 

ek has steep h
ges of the W
ny Creek en
tely 8.7 km2

ek flows in 
h gradients ra

ing the steep
red area wit
reek, Stony C
treelines gen

ostly of sand

cations, the 
he order of 1

ween fine silt
ocations, ban
scour as a re
ssed over and

ence of Ston
k approachin

 Creek 

reek rises in 
ombi Brook e
 with Stony 
 steep, heav

down to appr
ance of appro
rees and vege

reek may be
y Creek and 
he characteri
 with Stony C

reek immedi
urrounded b
y tree deadfa
omes deeper
Moving dow
and or grave

during the m
am from its c
water to the 
ccurred have

on 

heavily fores
Wollemi Esca
nters the Mo
2. Downstrea
a south-wes
anging from 

per gradients
th a gravel 
Creek flows a
nerally follow

ds and gravels

stream has e
1.5 m high. 
/sand and co

nk stabilisati
esult of previo
d the banks a

ny Creek and 
ng the conflu

the Wollem
east of the M
Creek has a

vily forested h
roximately 1
oximately 7.5
etation. 

 impacted b
the conflue

isation of Wa
Creek. 

iately downs
by trees.  Th
all.  Moving d
r and more d

wnstream fro
el and the cha

mining of Lo
confluence w
mine worki

e had the bed

Pa

sted headwat
arpment dow
odification A
am of the p

sterly directi
5 percent (%

s of the upstr
stream bed.

across genera
wing the ba
s. 

eroded an in
In these rea

oarser gravel
ion works ha
ous subsiden
are stabilised

Wambo Cre
uence is dry a

mi Escarpmen
Modification A

 total area o
headwaters w
10 m AHD fr
5 km to Woll

by the Modif
ence with W
ambo Creek 

stream of th
he stream gra
downstream 
defined. The
om the sectio
annel is more

ongwall 9 in
with Stony Cr
ngs occurred

d rock groute

Page 13 

ters with elev
wn to approx
Area.  The 

point where 
ion for appr

%) to less tha

ream foreste
.  From this
ally open pas
nks of the s

cised channe
aches across 
ls.  The strea
ave been un
nce.  There ar
d with vegeta

eek is surroun
and covered 

nt to the we
Area.  The na

of some 43.2 
with elevatio
rom where th
lombi Brook

fication in th
Wollombi Bro

has focussed

he confluenc
adient is rel
from the co

ere are a num
ons surroun
e incised and

n the Homes
reek), there 
d.  Sections
d to a depth 

vations rangi
ximately 110 

catchment a
it enters th

roximately 4
n 1%. 

d area, the s
s area until 
sture land w

stream chann

el with vertic
the grassy p

am gradient i
ndertaken to 
re also reach

ation. 

nded by tree
in tree deadf

st and exten
atural catchm
km2 which 

ons ranging u
he creek drai
k across clear

he reach bet
ook, a distan
d on the reac

ce with Stony
atively flat, w

onfluence, th
mber of pers
nded by tree
d the banks a

stead Mine u
was cracking
of the Wam
of about 10 m

ing up to 650
m AHD at t

area at this 
he Modificati
4 km to join

tream emerg
the conflue

with isolated 
nel.  The str

cal eroded ba
plains, the str
is generally q
inhibit furt

hes where the

es.  The strea
fall. 

nds to the co
ment upstrea
contains two
up to 450 m
ins onto open
red grassy pl

tween the co
nce of appro
ch downstrea

y Creek is a
with a sandy

he channel of
sistent pools
es, the stream
are eroded.  

under Wamb
g of the bed 

mbo Creek w
metres. 

 

 

0 m AHD 
the point 

point is 
ion Area, 

n Wambo 

ges into a 
ence with 
stands of 

ream bed 

anks that 
ream bed 
quite flat.  
her bank 
e channel 

am bed of 

onfluence 
am of the 
o distinct 

m AHD on 
n country 
ains with 

onfluence 
oximately 
am of the 

a shallow 
y bottom 
f Wambo 

s in these 
m bed is 

bo Creek 
rock and 

where this 



 
South Wam
Surface Wa

 

2.4.5 U

2.5 St

ambo Underground 
Water Assessment  

Wambo Cr
becomes de
Brook ther
This would
the conflue

Unnamed 

There are t
may be im
north-easte
designated
Unnamed D

Unnamed 
number of 
the crossin
to have bee
pipes. 

Unnamed 
National P
gully down
no defined 

Approxima
constructed
constructed
effectively d
a poorly de

Unnamed 
approxima
defined ove
of Wambo 

Stream Or

The Strah
topographi
associated 
watercours
of in-stream

Stream ord
constructed
Area, North
remains a 4

Stony Cree
5th order st
UW2 is a 3

d Mine Modification
 

reek crosses
eeper, with b
e is a rock ba

d appear to b
ence with Wo

d Drainage 

three unnam
mpacted by t
erly directio

d the stream
Drainage Lin

Drainage Lin
persistent p

ng of Wambo
en augmente

Drainage Li
ark.  It begin

n to an elevat
channel.  It 

ately 700 m 
d contour ba
d channel to 
dams this po

efined channe

Drainage Li
tely 170 m A
er most of th
Road. A con

Order 

hler stream 
ic maps) is 

regulations
ses.  ‘Control
m works and

der is not a r
d channel.  U
h Wambo Cr
4th order stre

ek is a 4th or
tream across
rd order strea

on 

s Wambo R
banks over 2
ar across the
e the remain

ollombi Broo

e Lines 

med drainage
the Modifica

on into Woll
ms as Unnam
ne 3, with the

ne 1 (UW1) 
ools along th

o Road before
ed by excavat

ne 2 (UW2)
ns at an elev
tion around 
has a length 

upstream fr
ank across th
a large persi

ool, with the 
el to Wollom

ine 3 (UW3)
AHD, with a t
he length of t
crete culvert

ordering s
used as the
s for regu
lled Activitie

d construction

relevant cons
Upstream of 
reek is a 4th

eam. 

rder stream 
s the Modifi
am. 

Pa

Road, and d
2 m high. Ju
e stream bed
ns of a forme
ok. 

e lines in the
ation.  Thes
lombi Brook
med Drainag
e numbering

has a total l
he stream, w
e the conflue
tion. The cros

) flows out o
vation of arou
100 m AHD 
of around 3.

from UW2’s
he valley.  F
istent pool, j
overflow thr

mbi Brook. 

) rises in th
total length o
the stream, u
t transfers th

system (bas
e basis in th
lating ‘Con

es’ include pr
n of watercou

sideration fo
the diversion
order stream

across the 
ication Area

Page 14 

downstream 
st upstream 
, with some q

er weir struct

e southern p
se three dra
k. For the p
ge Line 1, U
 running from

length of app
with a large pe
ence with Wo
ssing of Wam

of the forest
und 320 m A
where it flow

.5 km to its c

confluence 
From this con
just upstream
rough a conc

he Wollemi N
of approxima
until it reach

he flow across

ed on defi
he NSW Wa
ntrolled Act
reservation o
urse crossing

r the North W
n, and theref
m.  Below th

Modification
. UW1 and U

 

from the c
of the conflu

quarried roc
ture. There is

part of the M
ainage lines 
purpose of t
Unnamed D
m north to so

proximately 
ersistent poo
ollombi Broo
mbo Road is 

ed ridge cou
AHD, and flo
ws across op
confluence w

with Wollom
ntour bank t
m of Wambo
rete culvert a

National Par
ately 3 km.  T
hes two smal
s Wambo Ro

ned waterc
ater Manage

ivities’ in 
of riparian co
gs. 

Wambo Cree
fore upstream
e diversion, 

n Area, whil
UW3 are 2nd

 

crossing the 
uence with W

ck in the strea
s a permanen

Modification A
drain in a 

this report, 
Drainage Lin

outh (Figure

1.8 km.  Th
ol just downs
ok.  This poo
through two

untry in the 
ows in a wel

pen grassy pl
with Wollomb

mbi Brook th
the stream fl
 Road.  Wam
and thence fl

rk at an elev
The channel 
ll pools on ei

oad. 

ourses on 
ement Act 2

close proxi
orridors, car

ek Diversion
m of the Mod
North Wam

le Wambo C
d order strea

 

 

channel 
Wollombi 
am bank.  
nt pool at 

Area that 
generally 
we have 
e 2, and 

e 1.1). 

here are a 
stream of 
l appears 

o concrete 

Wollemi 
ll-defined 
ains with 

bi Brook. 

here is a 
flows in a 
mbo Road 
flowing in 

vation of 
is poorly 

ither side 

1:25,000 
2000 and 
imity to 
rying out 

n as it is a 
dification 

mbo Creek 

Creek is a 
ams, and 



 
South Wam
Surface Wa

 

2.6 Cr

2.6.1 

 

ambo Underground 
Water Assessment  

Creek Flow

 Flow Reg

Commenci
gauging sta
Figure 2.1
gauging st
Industries-

 Warkw

 Bulga 

Tab

Cr

North Wam

Wambo Cr

Stony Cree

A summary
the flow in 
flow, the re
breakdown
the expecte

However, r
and Applet
are located
North Wam
behaviour. 

Gilbert & A
derive para
between ra

d Mine Modification
 

low in Nor

egime 

ng in late 20
ations along
1 and descri
tations on W
-Water (DPI-

worth (21000

(210028). 

able 2.2: 

Creek 

ambo Creek 

Creek 

reek 

y of the avail
all the creek

elatively shor
n mean that t
ed long term 

records are a
tree Creek [2

d west of the N
mbo Creek an

Associates (20
ameters for a
ainfall and ru

 

on 

orth Wamb

008 WCPL h
g North Wam
ibed in Table
Wollombi B
-Water): 

04); and. 

WCPL Surf

Upstream of dive

Midstream flow o

Midstream flow o

Near confluence 

Upstream of Ston

Downstream of S

Near confluence 

Upstream  

Downstream 

lable flow rec
ks listed in Ta
rt duration o
the recorded
average flow

available fro
201120]), wh
North Wamb
nd Wambo C

009) analyse
a daily water

unoff for thes

 

Pa

mbo, Ston

has progressi
mbo Creek, S
e 2.2.  In ad
Brook opera

rface Water F

Purpose 

iversion. 

 of Stage 2 Divers

 of Stage 3 Divers

ce with Wollombi B

tony Creek conflue

f Stony Creek conf

ce with Wollombi B

cords is prov
able 2.2 is hi

of the records
d flows do no
w regime in th

m two regio
ich are opera
bo Creek catc
Creek and ca

ed the flow d
r balance mo
se particular 

Page 15 

ny, and W

ively installe
Stony Creek 

ddition, flow 
ated by the

r Flow Monito

S
R

FM

rsion FM

rsion FM

i Brook FM

uence FM

nfluence FM

i Brook FM

FM

FM

vided in App
ighly epheme
s and some m
t provide an 
hese creeks.

onal gauging 
ated by DPI-
chment, are 
an be expect

data from Doy
odel (AWBM
catchments.

 Wambo C

d nine contin
and Wamb
data has be
NSW Dep

itoring Locatio

Site 
Ref 

App

Easti

M1 3067

M2 3081

M3 3091

M4 3118

M9 3081

M6 3112

M5 3118

M8 3080

M7 3094

pendix B. The
eral.  The eph
missing recor

adequate ba

stations (Do
-Water.  The
similar in ar
ed to exhibit

yles Creek an
M) that repres

  

 Creeks 

nuous record
o Creek as s

een sourced f
partment of 

tions 

pproximate Co-ord
(MGA 94, zone 5

sting No

6752 63

8181 63

9114 63

1890 63

8181 63

1281 63

1838 63

8033 63

9416 63

ese records s
hemeral natu
rds due to eq
asis for chara

oyles Creek 
se catchmen

rea and topog
t similar hyd

nd Appletree
sents the rela

 

 

ding flow 
shown in 
from two 

Primary 

ordinates  
e 56) 

Northing 

6396115 

6395028 

6393813 

6392288 

6395028 

6390674 

6391231 

6392258 

6391459 

show that 
ure of the 
quipment 
acterising 

[210087] 
nts, which 
graphy to 
drological 

e Creek to 
ationship 



!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

Wollombi
Brook

Wollombi

Brook
"

Montrose Water Storage
(Not Yet Constructed)

Wam
bo

W
am

bo

Creek

Cree
k

WOLLEMI NATIONAL PARK

Creek

Stony

North
"

North Wambo
Underground Mine

United 
Collieries

"

Administration Access Road
(Not Constructed)

"

South 
Wambo 
Dam

WARKWORTH

"

Wambo 
Access Road

"

CHPP Portal

" Wambo 
Coal Terminal

Hunter Valley
Operations

"

Product Coal
Conveyor

"

Administration Buildings
and Workshops

Warkworth
Mine

CHPP

Hunter Valley
Operations

CCL 743

CCL 743

"

North 
Wambo Creek

Diversion

"
South Bates 

(Wambo Seam)
Underground Mine "South Bates 

(Whybrow Seam)
Underground Mine

CL 397

(Jerrys Plains Road)

Wallaby       Scrub        Road

Wambo
Creek

North

Golden       Highway Hunter

River

Redbank Creek

Wate
rfa

ll

Creek

Modified South Wambo
(Woodlands Hill Seam)

Underground Mine

Modified South Wambo
(Arrowfield Seam)
Underground Mine

"

South Wambo
Underground Mine

FM3

FM11
!(

CL 397
ML 1594

ML1594

CL 365

ML 1402

ML 1572 CL 374

FM1

FM2

FM4

FM5

FM6

FM7

FM8

FM9

FM10

305000

30
50

00

310000

31
00

00
315000

31
50

00

6390000 6390000

6395000 6395000

WAM-09-15_SWUMM_EA_SW_203C

Flow Monitoring Site Locations
0 2

Kilometres

W A M B O  C O A L  M I N E±

Source:  Department of Lands (July 2009); WCPL (2015); 
            WCPL Orthophoto (Apr-Oct 2013)

LEGEND
Mining and Coal Lease Boundary
WCPL Owned Land
Existing/Approved Surface Development Area
Approved Underground Development
Modified South Wambo (Woodlands Hill Seam) 
Underground Mine
Modified South Wambo (Arrowfield Seam)
Underground Mine
Remnant Woodland Enhancement Program 
(RWEP) Area
Surface Water Flow Monitoring Site

GDA 1994 MGA Zone 56
Figure 2.1

!(

!approx 2 km



 
South Wam
Surface Wa

 

ambo Underground 
Water Assessment  

For the pu

AWBM mo

the Doyles

derived pa

Inspection 

from Flow 

(see Appen

which som

station, mo

runoff base

be consiste

In order to

record was

Hunter Val

this compo

assessed by

correspond

coefficient 

record prov

For the pu

potentially 

at the locat

Tab

Cree

North Wambo C

Wambo Creek 

Stony Creek 

Figure 2
rainfall:run

Creek at th

d Mine Modification
 

urpose of ass

odel was dev

s Creek and 

arameters to

of the availa

Monitoring 

ndix B) that f

me flow was r

odel parame

ed on data fr

ent with the r

 assess the li

s compiled f

lley (Doyles 

osite long ter

y correlation

ding data fo

(R2) betwee

vides a good 

rposes of ass

impacted by

tions potenti

able 2.3: 

eek 

o Creek 
D

U

k  
D

U

U

D

.2, Figure 
noff modellin

he locations li

on 

sessing the f

veloped base

Appletree C

o take accou

able records 

Site 3 (near

for the perio

recorded.  U

ters were ad

rom Doyles C

recorded flow

ikely long ter

from long te

Creek, Jerry

rm record wa

n of the availa

or the comp

en the two r

representati

sessing the f

y the Modific

ally impacted

Locations 

Downstream of the

Upstream of Wollo

Downstream of Sto

Upstream of Wollo

Upstream of Modif

Downstream of Mo

2.3 and F
ng described

isted in Tabl

Pa

flow regime 

ed on the pa

Creek AWBM

unt of the 

showed that

r the centre o

od February 

Using daily r

djusted to giv

Creek and Ap

w frequency o

rm flow regim

erm local da

ys Plains, Si

as representa

able data fro

posite record

records was

ion of the rai

flow regime 

cation, the A

d by the Mod

s Adopted for

Location

the North Wambo C

llombi Brook 

Stony Creek conflu

llombi Brook (inclu

dification Area  

Modification Area 

Figure 2.4
d above for N

e 2.. 

Page 17 

in the creek

arameters de

M models. 

flow record

t the longest

of the Stage 

2014 to Jan

rainfall data 

ve total runo

ppletree Cree

on the North

me in the cre

aily rainfall c

ngleton and

ative of the r

om Wambo (

d.  This an

 0.998, indi

infall at Wam

in those sec

AWBM mode

dification, as

for Creek Flow

n 

o Creek Diversion 

fluence 

luding Stony Creek

 

4 are flow 

North Wambo

ks of relevan

erived by Gil

Adjustment

ds in the N

t, most repre

3 diversion)

uary 2015, th

from the W

off consisten

ek and for th

h Wambo Cre

eeks, a comp

collected by 

 Denman).  

rainfall cond

1/7/2008 to

nalysis indic

icating the l

mbo. 

ctions of the 

l has been us

s listed in Tab

low Assessme

Cat

 

eek) 

duration gr

o Creek, Wam

nce in this re

lbert & Assoc

ts were mad

North Wamb

esentative re

).  That reco

here were 31

Wambo meteo

nt with the v

he timing of 

eek Diversion

posite 131 yea

BOM in th

The degree 

ditions at Wa

o 30/4/2015)

cated the co

long term c

creeks that w

sed to assess

ble 2. 

ment 

atchment Area  
(km2) 

34.2 

40.1 

52.9 

55.1 

8.7 

10.1 

raphs based

mbo Creek a

 

 

eport, an 

ciates for 

de to the 

bo Creek.  

ecord was 

rd shows 

1 days on 

orological 

volume of 

runoff to 

n. 

ar rainfall 

he central 

to which 

ambo was 

) with the 

orrelation 

omposite 

would be 

s the flow 

 

d on the 

and Stony 



 
South Wam
Surface Wa

 

 

ambo Underground 
Water Assessment  

Fi

0

1

10

100

1000

0

F
lo

w
 (

M
L

/d
ay

)

0

1

10

100

1000

0

Fl
ow

 (M
L/

da
y)

d Mine Modification
 

Figure 2.2: 

Figure 2.3

10

10

on 

 Flow Dura

3: Flow D

20

Average 

N

Downstream Dive

20

Averag

Downstre

Pa

uration Graph

 Duration Gra

30

e Number of Days pe

North Wamb

iversion

0 30

rage Number of Days p

Wambo

tream Stony CK

Page 18 

ph for North W

raph for Wam

40

per Year Flow Exceede

mbo Creek

Wollombi Brook C

30 40

s per Year Flow Excee

bo Creek

Wollombi Br

 Wambo Cree

ambo Creek 

50 6

ded

 Confluence

40 5

eeded

Brook Confluence

eek 

 

60 70

50

 

 

 

 

60



 
South Wam
Surface Wa

 

2.6.2 

 

ambo Underground 
Water Assessment  

Figure 2.
expected on
flow would
and gravels
cubic metr
Creek, 37 d
The modell
North Wam
years this 
ephemeral 

 Peak Dis

To estimat
(AEPs) of 5
which was 
Water & E
purposes o
Brook.  Th
primarily o
provided e
Gilbert & A

0

1

10

100

0

Fl
ow

 (M
L/

da
y)

d Mine Modification
 

Figure 2.

2, Figure 2
n approxima

d be so small 
s in the creek
es per secon

days per year
ling also ind

mbo Creek ar
flow would 
nature of the

ischarges 

te peak disch
50%, 5% and

calibrated t
Environment 
of assessmen
he WRM an
on catchmen

estimates of t
Associates (20

 

5 1

on 

.4: Flow 

2.3 and Fig
ately 40 to 5
as to not be 

k bed.  Flow 
nd [m3/s]) ca
r in Wambo C
dicates that in
re likely on a
occur on ap
e flow in the 

 

harges in No
d 1%, Gilbert 
to recorded
Pty Ltd (WR

t of the cont
nalysis used 
nt characteri
the 1% AEP 
009). 

10 15

Average

Upstream o

Pa

w Duration Gr

gure 2.4 sh
5 days per y
noticeable a
in excess of 1

an be expecte
Creek and ap
n 10th percen
pproximatel
pproximately
North Wam

orth Wambo
& Associates
floods on D
RM) (WRM,
tribution of l

a different 
istics such a
flows which

20 25

ge Number of Days pe

Stony 

 of Modification

Page 19 

Graph for Sto

how that so
year on avera
and would oc
1 megalitre p
ed on only 3
pproximately
ntile dry yea
y 23 days pe

y 46 days pe
mbo Creek, W

o Creek for 
s (2009) use

Doyles Creek
, 2016) (see 
local catchm

flood estim
as area and 
h were larger

30

 per Year Flow Exceed

y Creek

Downstream

tony Creek 

ome flow int
age.  Howeve
ccur as seepa
per day (ML/
34 days per y
y 30 days per
rs, flow grea

er year while 
er year.  Th

Wambo Creek 

average exce
ed a runoff ro
k.  Subseque

Section 2.8)
ent flow on f

mation model
slope.  The

r than the e

35 40

eded

m of Modification

to the creek
er, on many 
age through t
/day) (averag
year in North
r year in Ston
ater than 1 M
in 90th perce

his data conf
k and Stony C

eedance prob
outing model
ent analysis b
) was undert
flooding in W
l (XP-RAFT
 WRM anal
stimates pro

45 50

 

 

 

ks can be 
days, the 
the sands 
ge of 0.01 
h Wambo 
ny Creek.  

ML/day in 
entile wet 
firms the 

Creek.  

babilities 
l (RORB) 
by WRM 
taken for 

Wollombi 
TS) based 
lysis only 
ovided by 

50



 
South Wam
Surface Wa

 

Nort
Cree

Wam
Cree

Ston

2.7 Fl

ambo Underground 
Water Assessment  

Because th
of more fr
subsidence
Gilbert & 
interest by 
flows set ou
10% and 2
flow estim
Modificatio

Table 2.4: 

Creek 

orth Wambo 
reek 

Dow

Ups

ambo 
reek  

Dow

Ups
(inc

tony Creek 
Ups

Dow

Flow in W

Gauging st
and Warkw
of the Mo
downstream

The data re
Warkworth
19 January

The catchm
Wollombi B

Figure 2.5
stations at 
and 2016. 
downstream
flows at the

The mean 
Warkworth

d Mine Modification
 

he analysis un
equent flood

e, estimated 
Associates’ 
scaling the f

ut in Hydro
% AEP even
ates at relev
on. 

 Catchm

Location 

ownstream of dive

pstream of Wollom

ownstream of Ston

pstream of Wollom
including Stony Cre

pstream of Modific

ownstream of Mod

 Wollombi 

tations are m
worth (GS 21
dification A
m of the Mod

ecord for the
h station exte
y 1951 to 26 A

ment area o
Brook at War

5 shows the 
Warkworth 
 It is appar

m of Wambo
e downstream

annual flow
h the mean a

on 

ndertaken by
ds that are o
flows for W
data. Flow 
flows for No
logical Recip

nts have been
vant location

hment Areas a

 A
(k

iversion 

ombi Brook 

tony Creek  

ombi Brook 
reek) 

ification 

odification 

bi Brook 

maintained b
0004).  The 

Area and the
dification Are

e Bulga statio
ends back to 
April 2015, w

of Wollombi 
rkworth is 1,

flow duratio
and Bulga, w

rent that the
o has genera
m station (W

w in Wollom
nnual flow is

Pa

y Gilbert & A
of relevance 

Wambo Creek
estimates h

orth Wambo 
pes (Grayson
n estimated b
ns in the are

s and Estimat

Area  
(km2) 2 

34.2 45 

40.1 49 

52.9 59 

55.1 60 

8.7 19 

10.1 21 

by DPI-Wate
Bulga station

e Warkworth
ea. 

on extends ba
February 19

with 33% of d

Brook at B
848 km2 (DP

on curves fo
which have be
e distribution
ally been sim

WCPL, 2015a)

bi Brook at 
s 139,213 ML

Page 20 

Associates (2
to managem

k and Stony
have been d

Creek using 
n et. al, 1996
by interpolat
ea that wou

ated Peak Flo

Average Re

 5 

 53 

 58 

 69 

 71 

 22 

 24 

er on Wollom
n (listed as F
h Station (li

ack to July 1
908.  The com
ata missing w

Bulga is 1,67
PI-Water, 20

or Wollombi 
een derived f
n of flows in
milar but wit
). 

Bulga is 120
L (DPI-Water

2009) estima
ment of the 
y Creek have
erived for d
the general 

6) (Q~A0.63). 
tion.  Table
ld be potent

Flood Dischar

Recurrence Interv

10 20 

62 73 

68 80 

81 95 

83 98 

26 31 

29 34 

mbi Brook a
FM 11 on Fig
isted as FM

949, while th
mmon period
within this p

72 km2.  Th
015). 

Brook at the
from flow re

n Wollombi 
th an increa

0,474 megal
r, 2015). 

ated flows fo
potential im

e been deriv
different loc
relationship
 Peak flows 

e 2.4 summa
tially affecte

arges (m3/s) 

rval (years) 

50 1

92 1

101 1

120 1

124 1

39 

42 

at Bulga (GS
gure 2.1) is u
 10 on Figu

he data recor
d of valid dat
period. 

he catchment

e DPI-Water
corded betw
Brook upstr

ased frequenc

litres (ML), 

 

 

or a range 
mpacts of 
ved using 
ations of 

p for peak 
for 20%, 

arises the 
ed by the 

 

100 

109 

120 

142 

146 

46 

50 

S 210028) 
upstream 
ure 2.1) 

rd for the 
ta is from 

t area of 

r gauging 
ween 1908 
ream and 
cy of low 

whilst at 



 
South Wam
Surface Wa

 

2.8 Fl

ambo Underground 
Water Assessment  

Flooding 

Wambo is 
both floodi
Associates,
Resources 
areas on th
DSNR, bas

The 1949 fl
to have bee
levels from
during extr
the Modifi
Wambo Cr

There is no

WRM (201
in Wollomb
downstream
runoff-rout
Wambo Cr
used to est
inputs to th
Wambo.  A
of the diffe
simultaneo
WRM anal
Wambo Cr

d Mine Modification
 

Figure 2.5: 
Up

 

located in p
ing in Wollo
, 2003).  T
(DSNR) has 
he Wollombi
ed on survey

lood is the la
en potentiall

m this event a
reme floodin
cation Area,
eeks (Gilbert

o Floodplain 

16) prepared 
bi Brook and
m of the d
ting software
reeks.  For W
timate flood 
he TUFLOW

As noted by W
erent catchm
ously in the l
lysis examine
eek and Wam

on 

 Flow Du
Upstream and

part on the fl
ombi Brook 

The former 
used flood le

i Brook flood
y information

argest flood r
ly rarer than
as the best av
ng in Wollom
, is likely to 
t & Associate

Managemen

a flood stud
d the backwa
diversion.  A
e, to estimat
Wollombi Br
design disch

W hydrodynam
WRM, due to
ents, it is un
local creeks, 
ed combinat
mbo Creek) a

Pa

Duration Curv
nd Downstrea

flood plain o
and by floo
NSW Gover
evel informa
dplain.  Floo
n provided by

recorded in W
n a 1 in 100-
vailable guid

mbi Brook.  F
be limited 

es, 2003). 

nt Plan applic

y for the Mo
ater flooding 
As noted in
te 1% AEP flo
rook and the
harges.  WRM
mic model to
o the signific
nlikely that a 

Wollombi B
tions of diffe
and Wollomb

Page 21 

rves for Wollo
ream of Wamb

of Wollombi 
ding in the 

rnment Dep
ation from th
od level infor
y local landh

Wollombi Br
-year ARI ev
de to possible
Flooding in W
to backwate

cable to Woll

odification wh
effects on th

n Section 2
ood design d
e Hunter Riv
M has then u
o estimate de
ant differenc
flood event 

Brook and the
erent frequen
bi Brook. 

llombi Brook
mbo 

Brook, and 
local tributa

partment of 
e 1949 flood 
rmation has 

holders. 

rook and is b
vent.  The DS
e flood levels

Wollombi Bro
er flooding in

lombi Brook 

hich focussed
he section of 
.6, WRM u
discharges fo
ver flood fre

utilised these
esign flood le
ce in the size
of the same 
e Hunter Riv
ncy floods fo

 

ok  

would be aff
ary creeks (G

Sustainable
 to assess flo
been collate

believed by th
SNR have us
s that can be
ook, in the v
n North Wa

adjacent to W

d on the floo
f North Wam
used the XP
or North Wa
equency ana
e design disch
evels in the v
es and respon
magnitude w
ver.  Accordi

or local creek

 

 

ffected by 
Gilbert & 
e Natural 
ood prone 
ed by the 

he DSNR 
sed flood 
e reached 
vicinity of 
mbo and 

Wambo.  

od regime 
mbo Creek 
P-RAFTS, 
ambo and 
alysis was 
harges as 

vicinity of 
nse times 
will occur 
ingly, the 
ks (North 



 
South Wam
Surface Wa

 

2.9 W

18

18

18

18

18

18

                

 

 
1http://ww

2 http://ww

ambo Underground 
Water Assessment  

The WRM 
with the ob
the Modifi
Wambo Cr

Water Sha

Wambo (in
Hunter Un
Hunter unr
above the 
NSW Wate
the Wybon
these are fu

The Modifi
the Hunter
this Water 
water sour
2009) prov
source.  Th
which 88%
surface wat

A search o
Licences (
associated 
with each o
surface wat

There are 
impacted b
These licen

Table 2.5

WAL 

18437* Lo

18483 Lo

18546 Lo

18549 Lo

18558 Lo

18560 Lo

* WCPL held W

                      

ww.water.nsw.gov

ww.water.nsw.go

d Mine Modification
 

modelling of
bservations o
cation Area 
eeks. 

haring Pla

ncluding the
nregulated a
regulated riv
tidal limit), 

er Act 1912), 
ng Creek).  I
urther sub-di

ication Area 
r Extraction M

Sharing Pla
rce is also av
vides details
he total surf

% is used for i
ter licences, 

of the DPI-W
(WALs) asso
Work Appro
of the Work 
ter in the vic

six WALs a
by the Modi
nces are detai

5: Poten

Water Sourc

Lower Wollombi B

Lower Wollombi B

Lower Wollombi B

Lower Wollombi B

Lower Wollombi B

Lower Wollombi B

Water Access L

                       

v.au/water-man

ov.au/__data/as

on 

f the extent o
of Gilbert & A

is likely to 

lans & Wa

e Modificatio
and Alluvial 
vers and cree
and the tida
but excludes

In total, ther
ivided into m

lies within t
Managemen

an on its web
vailable at th
s of surface
face water en
irrigation pu
and a Peak D

Water website
ociated with
ovals).  This 

k Approvals/W
cinity of Wam

associated w
ification (alo
iled in Table

entially Affect

rce C

i Brook  Unregu

i Brook  Unregu

i Brook  Unregu

i Brook  Unregu

i Brook  Unregu

i Brook  Unregu

icence. 

nagement/water-

ssets/pdf_file/00

Pa

of potential f
Associates (2
be limited t

ater User

on Area) is i
Water Sour

eks, the high
al pool areas
s Wybong Cr
re are 39 wa

management 

the Lower W
nt Unit under

bsite1 .  A “R
he DPI-Wate
e water user
ntitlement is

urposes and 1
Daily Deman

e conducted 
h the Lower

search also
WALs.  From

mbo have bee

with surface 
ong Wollom
e 2.5. 

ected Surface

Category 

gulated River 

gulated River 

gulated River 

gulated River 

gulated River 

gulated River 

-sharing/plans-c

011/548633/wsp

Page 22 

flooding in th
2009), which
to backwater

ers 

included in 
rces 2009 (t
hly connected
s (which we
reek (as a wa
ater sources 

zones. 

Wollombi Bro
r the Plan.  T
Report Card
er website2. 
rs within the
s 6,663 milli
10% is used 

nd of 64.7 ML

in January 
r Wollombi 
identified th

m this data, 
en plotted in 

water extra
mbi Brook do

ce WALs in th

Status T

Current 

Current 

Current 

Current 

Current 

Current 

commenced/wat

p_hunter_repor

he vicinity of 
h is that flood
r flooding in

the Water S
the Plan).  T
d alluvial gro
re not previ

ater sharing p
covered by 

ook water so
The DPI-Wat
d” for the Lo

 The Report
e Lower Wo
ion litres pe
for industria

L/day. 

2016 identif
Brook wat

he properties
the WALs th
Figure 2.6

action that 
ownstream o

 the Vicinity o

Tenure Type 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 

ter-source/hunt

rt_card_wollom

f Wambo is c
ding in the v
n North Wa

Sharing Plan
The Plan incl
oundwater (w
iously covere
plan already 
the plan and

ource which 
ter provides 
wer Wollom
t Card (date
ollombi Bro

er year (ML/
al purposes),

fied all Wate
ter source (
s (Lot/DP) a
hat provide 
. 

could poten
of the Modi

 of Wambo 

Share  
Component (ML

350 

32 

12 

100 

50 

56 

er-unregulated-

mbi_brook.pdf 

 

 

consistent 
vicinity of 
mbo and 

n for the 
ludes the 
which are 
ed by the 
exists for 
d nine of 

is part of 
details of 

mbi Brook 
d August 
ok water 

/year) (of 
, with 110 

er Access 
(and any 
ssociated 
access to 

ntially be 
ification).  

ML) 

and-alluvial 



!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

Wollombi
Brook

Wollombi

Brook
"

Montrose Water Storage
(Not Yet Constructed)

Wam
bo

W
am

bo

Creek

Cree
k

WOLLEMI NATIONAL PARK

Creek

Stony

North
"

North Wambo
Underground Mine

United 
Collieries

"

Administration Access Road
(Not Constructed)

"

South 
Wambo 
Dam

WARKWORTH

"

Wambo 
Access Road

"

CHPP Portal

" Wambo 
Coal Terminal

Hunter Valley
Operations

"

Product Coal
Conveyor

"

Administration Buildings
and Workshops

Warkworth
Mine

CHPP

Hunter Valley
Operations

CCL 743

CCL 743

"

North 
Wambo Creek

Diversion

"
South Bates 

(Wambo Seam)
Underground Mine "South Bates 

(Whybrow Seam)
Underground Mine

CL 397

(Jerrys Plains Road)

Wallaby       Scrub        Road

Wambo
Creek

North

Golden       Highway Hunter

River

Redbank Creek

Wate
rfa

ll

Creek

Modified South Wambo
(Woodlands Hill Seam)

Underground Mine

Modified South Wambo
(Arrowfield Seam)
Underground Mine

"

South Wambo
Underground Mine

CL 397
ML 1594

ML1594

CL 365

ML 1402

ML 1572 CL 374

18483

18558

1855818437**

18437**

18437**

18560

18546

18474

18549

18445

18445
18445

18445

305000

30
50

00

310000

31
00

00
315000

31
50

00

6390000 6390000

6395000 6395000

WAM-09-15_SWUMM_EA_SW_201C

Lower Wollombi Brook Water Source 
Water Access Licences 

in the Vicinity of Wambo
0 2

Kilometres

W A M B O  C O A L  M I N E±

Source:  Department of Lands (July 2009); WCPL (2015); 
            WCPL Orthophoto (Apr-Oct 2013)

LEGEND
Mining and Coal Lease Boundary
WCPL Owned Land
Existing/Approved Surface Development Area
Approved Underground Development
Modified South Wambo (Woodlands Hill Seam) 
Underground Mine
Modified South Wambo (Arrowfield Seam)
Underground Mine
Remnant Woodland Enhancement Program 
(RWEP) Area
Water Access Licence Location*

GDA 1994 MGA Zone 56
Figure 2.6

!(

Note:    * Does not include "Aquifer" category Water Access Licences. 
              The location of a Water Access Licence has been plotted at the centre 
              of the nominated lots. Exact location of extraction may vary.
         ** WCPL-held Water Access Licence.
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A1. Existing Creek Conditions 

A1.1 Overview 

As shown in Figure A-1, the proposed underground mining area for the Modification would 
undermine reaches of North Wambo Creek, Stony Creek, Wambo Creek, and three 
unnamed drainage lines in the south east (west of Wollombi Brook).  There are also a 
number of minor drainage lines that drain in an easterly direction across the proposed 
Modification area. 

North Wambo Creek, Stony Creek, and Wambo Creek are ephemeral creeks that originate 
in the steep hills of the Wollemi National Park.  The other minor drainage lines are also 
ephemeral. 

A site inspection of the major watercourses that may be impacted by the Modification was 
undertaken on 2 November 2015.  The objective of the site inspection was to create a 
baseline characterisation of the streams against which potential impacts of the Modification 
on the streams can be assessed.  The stream traverses focussed on: 

• North Wambo Creek, across the Modification Area to the confluence with Wollombi 
Brook;  

• Stony Creek, across the Modification Area to the confluence with Wambo Creek; 

• Wambo Creek from the confluence with Stony Creek to the confluence with 
Wollombi Brook; and  

• The three unnamed watercourses in the south east of the Modification Area. 
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A1.2 North Wambo Creek 

The North Wambo Creek rises in the Wollemi National Park escarpment west and north of 
the mine area and extends to the confluence with Wollombi Brook in the east of the 
Modification area.  The natural catchment had a total area of some 48.5 square kilometres 
(km2) which contains two distinct landforms: 

• Steep, heavily forested, headwaters with elevations ranging up to 650 metres 
Australian Height Datum(m AHD) on the ridges down to about 140 m AHD where 
the creek drains onto open country over a distance of about 5.5 kilometres (km).  
The tributary creeks in this hilly section of the catchment drain predominantly from 
south-east to north-west and have well defined regular alignment. 

• Cleared grassy plains within which sections of the pre-existing creek have been 
subsumed by the open-cut mine.   

For purposes of diverting flow away from the area designated for open-cut mining, 
diversion of North Wambo Creek occurred in two main stages commencing at the point 
near where the original creek turned to drain in a south-westerly direction: 

• Stage 2 Diversion (incorporating Stage 1) comprising about 3.6 km of meandering 
channel containing two ‘billabongs’ was constructed in 2008.  The catchment area 
at the upstream end the Stage 2 Diversion is about 26.5 km2. 

• Stage 3 Diversion, comprising a further 5.6 km of meandering channel commencing 
at the downstream end of the meandering section of Stage 2 was completed in late 
2013.  As a result of internal drainage to the mine pit, the contributing catchment of 
the creek at the outlet of the Stage 3 Diversion has been reduced from about 42.6 
km2 to approximately 34.2 km2, and the total catchment at the junction with 
Wollombi Brook has been reduced to 40.1 km2. 

The Modification would undermine a section of the Stage 3 Diversion and sections of the 
remaining natural creek, extending to approximately 250 metres from the confluence with 
Wollombi Brook.  Immediately downstream of the Diversion, the stream bed is reported to 
comprise material washed out of the Stage 3 Diversion in 2013, and is indicative of a low 
energy stream with low slope. 

The North Wambo Creek flows in a generally easterly direction across the Modification 
Area.  There are two north-east flowing tributaries to North Wambo Creek.  One of these 
tributaries includes a small number of permanent pools and wetlands, these permanent 
pools are reported to be the result of prior mine subsidence impacts on these watercourses. 

The tributaries flow across the alluvial flood plain to North Wambo Creek and the channels 
in the alluvium are deeply eroded and degraded with little stabilising vegetation.   

Downstream of these tributaries, North Wambo Creek flows in a broad, grassed gully, with 
a meandering incised main channel.  The stream bed is mostly composed of sands and silts.  
There are persistent pools in these areas.  The banks of the gully are in the order of 2 metres 
above the main channel through this zone. 

The unnamed tributaries that flow in a SE direction into the downstream reach of North 
Wambo Creek, prior to its confluence with Wollombi Brook, do not demonstrate any 
significant channel formation.  They are drainages from broad open pasture areas. 
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The downstream reaches of North Wambo Creek are located within a grassed, steep sided 
gully, with the banks in the order of four to five metres above the main channel.  This style 
of formation persists through to the confluence with Wollombi Brook. 

An unnamed road crosses North Wambo Creek on concrete box culvert sections, just 
upstream from the confluence with Wollombi Brook.  There is a knickpoint developed 
immediately below the crossing. 

The confluence with Wollombi Brook lies at a large permanent pool in Wollombi Brook. 

A1.2.1 Photographic Record of Inspection of North Wambo Creek 

The uppermost reach of North Wambo Creek that would be undermined by the 
Modification is the downstream end of the Stage 3 Diversion as shown in Plate 1. 

 

Plate 1: Downstream end of North Wambo Creek Stage 3 Diversion (looking upstream) 

Below the Diversion, North Wambo Creek flows across a zone of imported large rocks to 
stabilise the area where the Diversion discharges into the natural channel.  This is shown in 
Plate 2. 
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Plate 2: Discharge zone from North Wambo Creek Stage 3 Diversion (looking upstream) 

Below the diversion, North Wambo Creek flows into an open channel with low banks and a 
sandy bed, as shown in Plate 3. 

 

Plate 3: North Wambo Creek channel below Diversion (looking upstream) 

For approximately 250 metres below the Diversion, North Wambo Creek flows in this style 
of channel.  The creek bed is generally sandy, with some gravels, some grass cover and low 
sloping banks.  The sandy bed in this reach, which is reported to comprise material washed 
out of the Stage 3 Diversion in 2013, is indicative of a low energy stream with low slope. 

The creek crosses a rock bar at approximately S32°35'4.58" E150°58'38.96", this rock bar is 
shown in Plate 4. 
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Plate 4: Rock Bar in North Wambo Creek (S32°35'4.58" E150°58'38.96", looking upstream) 

Below this rock bar, North Wambo Creek continues to flow in an open channel, with a sand 
or gravel stream bed, some grass cover and low sloping banks.  The stream is generally 
surrounded by trees, with mature eucalypts predominant on the northern bank and 
casuarinas in the channel and on the southern bank. 

At approximately S32°35'9.08" E150°58'38.89", a small north east flowing tributary joins 
North Wambo Creek.  This tributary flows in a generally degraded channel, with erosion 
evident, through an open casuarina woodland into North Wambo Creek.  The style of 
channel and erosion is shown in Plate 5. 

 

Plate 5: Small unnamed tributary of North Wambo Creek, with degraded channel and erosion 
(looking downstream) 

Downstream on North Wambo Creek from this tributary one sees the first of some 
persistent pools and associated vegetation such as reeds.  This is shown in Plate 6. 
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Plate 6: Persistent pool on North Wambo Creek (approx. S32°35'17.99" E150°58'52.26", looking 
upstream) 

Previous underground mining has led to ponding on the north east flowing tributaries to 
North Wambo Creek, with the formation of small wetland areas as shown in Plate 7. 

 

Plate 7: Small wetland SW of North Wambo Creek (S32°35'20.04" E150°58'50.80", looking west) 

The tributary flows north east from this wetland to North Wambo Creek, again in a very 
degraded and eroded channel, as shown in Plate 8. 
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Plate 8 Small tributary flowing NE to North Wambo Creek (from wetland in Plate 6, looking 
downstream) 

At the confluence of this small tributary and North Wambo Creek, the main channel is a 
broad open area, with a grassed bed, but with a near vertical bank on the south eastern side, 
as shown in Plate 9. 

 

Plate 9 North Wambo Creek main channel, near confluence with small tributary  
(S32°35'18.57" E150°58'53.67", looking downstream) 

Downstream North Wambo Creek continues to flow in a broad open gully, with a grass cover 
cover over most of the channel bed, however the main channel tends to be unvegetated, 

consisting mostly of sand and coarse gravel with a bed of casuarina needles as shown in Plate 10 
and Plate 10: Bed of North Wambo Creek (S32°35'17.50" E150°58'55.48") 

. 
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Plate 10: Bed of North Wambo Creek (S32°35'17.50" E150°58'55.48") 

 

Plate 11: Main Channel of North Wambo Creek (S32°35'17.87"  E150°58'56.67") (looking 
downstream) 

The next tributary flows into North Wambo Creek through a wetland area as shown in Plate 
12. 
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Plate 12:Wetland Area on Tributary to North Wambo Creek (S32°35'21.14" E150°58'56.59", 
looking upstream) 

Downstream of these tributaries, North Wambo Creek flows in a broad, grassed gully, with 
a meandering incised main channel.  The stream bed is mostly composed of sands and silts.  
There are persistent pools in these areas.  Plate 13 shows the typical gully and incised main 
channel.  The banks of the gully are in the order of 2 metres above the main channel 
through this zone. 

 

Plate 13; North Wambo Creek downstream of NE flowing tributaries (looking upstream) 

The unnamed tributaries that flow in a SE direction into the downstream reach of North 
Wambo Creek, prior to its confluence with Wollombi Brook, do not demonstrate any 
significant channel formation.  They are drainages from broad open pasture areas. 

The downstream reaches of North Wambo Creek are located within a grassed, steep sided 
gully, with the banks in the order of four to five metres above the main channel.  This style 
of formation persists through to the confluence with Wollombi Brook. 
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An unnamed road crosses North Wambo Creek on concrete box culvert sections, just 
upstream from the confluence with Wollombi Brook.  There is a knickpoint developed 
immediately below the crossing, as shown in Plate 14. 

 

Plate 14: Road Crossing on North Wambo Creek (looking upstream) 

Downstream from the crossing there is a rock bar in North Wambo Creek as shown in Plate 
15. 

 

Plate 15: Rock bar in North Wambo Creek (S32°35'31.15" E150°59'48.49", looking upstream) 

The confluence with Wollombi Brook lies at a large permanent pool in Wollombi Brook as 
shown in Plate 16. 
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Plate 16: Pool in Wollombi Brook at confluence with North Wambo Creek (looking downstream) 

A1.3 Stony Creek 

Stony Creek has steep heavily forested headwaters with elevations ranging up to 650 m 
AHD on the ridges down to about 110 m AHD at the point where Stony Creek enters the 
Modification Area.  The catchment area at this point is about 8.7 km2.  The creek gradient in 
the section upstream of the Modification area ranges from 5% to 12%.  Downstream of the 
point where it enters the Modification Area, the creek flows in a south-westerly direction for 
about 4 km to join Wambo Creek, with gradients ranging from 5% to less than 1%. 

Stony Creek upstream of the Modification area has a steep gradient with the stream bed 
comprised of quite large boulders and coarse gravels, this style of channel continues for 
approximately the first 600 metres of the Modification Area.  Through this section of Stony 
Creek there are a few small rock bars. 

After clearing the steeper gradients of the upstream forested area, the stream emerges into 
a small cleared area with a gravel stream bed.  From this area until the confluence with 
Wambo Creek, Stony Creek flows across generally open pasture land with isolated stands of 
trees, and treelines generally following the banks of the stream channel.  The stream bed 
consists mostly of sands and gravels. 

In some locations, the stream has eroded an incised channel with vertical eroded banks that 
can be in the order of 1.5 metres high.  In these reaches across the grassy plains, the stream 
bed varies between the fine silt/sand and the coarser and gravels.  The stream gradient is 
generally quite flat..  In some locations, bank stabilisation works have been undertaken to 
inhibit further bank erosion or scour.  There are also reaches where the channel is fully 
grassed over and the banks are stabilised with vegetation. 

The confluence of Stony Creek and Wambo Creek is surrounded by trees, mostly 
casuarinas.  The stream bed of Stony Creek approaching the confluence is dry and covered 
in casuarina deadfall. 
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A1.3.1 Photographic Record of Inspection of Stony Creek 

 

Plate 17: Stony Creek upstream of the Modification Area (looking upstream) 

As can be seen in Plate 17, Stony Creek upstream of the Modification area has a steep 
gradient with the stream bed comprised of quite large boulders and also coarse gravels as 
shown in Plate 18. 

 

Plate 18 Stream bed of Stony Creek at upstream end of modification area 

For approximately 600 metres after entering the Modification area, Stony Creek has a generally 
generally steep gradient with a stream bed consisting of coarse gravel and boulders as shown in 
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shown in Plate 19 and Plate 19  Stony Creek upstream sections (S32°35'27.71" E150°57'16.49", 
looking upstream) 

. 

 

Plate 19  Stony Creek upstream sections (S32°35'27.71" E150°57'16.49", looking upstream) 

 

Plate 20 Stony Creek Upstream Section (looking upstream) 

Through this section of Stony Creek there are a few small rock bars, such as those shown in Plate 
21 and Plate 21 Rock bar in Stony Creek at S32°35'30.49" E150°57'24.69" (looking upstream) 

. 
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Plate 21 Rock bar in Stony Creek at S32°35'30.49" E150°57'24.69" (looking upstream) 

 

Plate 22 Rock bar in Stony Creek upstream section (looking upstream) 

After clearing the steeper gradients of the upstream forested area, the stream emerges into a 
a small cleared area with a gravel stream bed, as shown in Plate 23 and Plate 23Stony Creek in 

first clearing (looking downstream) 

. 
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Plate 23Stony Creek in first clearing (looking downstream) 

 

Plate 24 Stony Creek in clearing (S32°35'32.00" E150°57'38.00", looking upstream) 

From this area until the confluence with Wambo Creek, Stony Creek flows across generally 
open pasture land with isolated stands of trees, and treelines generally following the banks 
of the stream channel.  The stream bed consists mostly of sands and gravels, as shown in 
Plate 25 and Plate 25: Stony Creek Crossing open field (S32°35'37.00" E150°57'42.97", 
looking downstream). 
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Plate 25: Stony Creek Crossing open field (S32°35'37.00" E150°57'42.97", looking downstream)  

 

Plate 26: Typical Sand/Gravel Stream Bed at the location shown in Plate 25 

In some locations, the stream has eroded an incised channel with vertical eroded banks as 
shown in Plate 27 and Plate 27: Eroded vertical banks to main channel in Stony Creek (looking 

downstream) 

.  The eroded banks can be in the order of 1.5 metres high. 
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Plate 27: Eroded vertical banks to main channel in Stony Creek (looking downstream) 

 

Plate 28: Eroded vertical banks on Stony Creek main channel, approximately 1.5m high (looking 
downstream) 

In these reaches across the grassy plains, the stream bed varies between the fine silt/sand shown 
shown in Plate 29 and the coarser sand and gravels as seen in Plate 30: Eroded main stream 

channel Stony Creek (S32°35'38.98" E150°57'52.78", looking downstream) 

. 
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Plate 29: Fine sand stream bed in main channel of Stony Creek 

 

Plate 30: Eroded main stream channel Stony Creek (S32°35'38.98" E150°57'52.78", looking 
downstream) 
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Plate 31: Coarse gravel and sand stream bed in Stony Creek 

 

Plate 32: Stony Creek (S32°35'43.77" E150°57'54.19", looking upstream) 
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Plate 33: Fine silt/sand stream bed downstream of reach shown in Plate 32 

 

Plate 34: Coarse gravel and sand stream bed downstream of Plate 32: Stony Creek (S32°35'43.77" 
E150°57'54.19", looking upstream) 
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Plate 35: Stony Creek main channel with sand/gravel stream bed, low eroded banks and flat 
gradient (looking downstream) 

In some locations, such as shown in Plate 36, bank stabilisation works have been 
undertaken to inhibit further bank erosion or scour. 

 

Plate 36: Bank stabilisation works in Stony Creek (S32°36'10.81" E150°58'13.73", looking 
downstream) 

There are also reaches such as shown in Plate 37 and Plate 37: Grass cover over main channel of 
Stony Creek (S32°35'47.53" E150°58'3.11", looking downstream) 

, where the channel is fully grassed over and the banks are stabilised with vegetation. 
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Plate 37: Grass cover over main channel of Stony Creek (S32°35'47.53" E150°58'3.11", looking 
downstream) 

 

Plate 38: Defined main channel with sloping banks and grass cover (S32°35'48.13" E150°58'5.11", 
looking downstream) 

The stream bed varies greatly between the fully grassed over locations as shown above, and 
the sand or gravel stream bed as shown in Plate 39. 
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Plate 39: Main channel with grassed banks and gravel stream bed (S32°35'50.14" E150°58'7.85", 
looking downstream) 

 

Plate 40: Eroded banks and incised main channel (S32°35'54.65" E150°58'8.48", looking 
upstream) 
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Plate 41: Main channel of Stony Creek with eroded banks and gravel stream bed (looking 
upstream) 

 

Plate 42: Sandy stream bed just upstream of confluence with Wambo Creek (looking 
downstream) 

The confluence of Stony Creek and Wambo Creek surrounded by trees, mostly casuarinas as 
shown in Plate 43 and Plate 44. 



 

South Wambo Underground Mine Modification 
Surface Water Assessment  
 

Page A-27  

 

 

Plate 43: Confluence of Stony Creek and Wambo Creek (looking downstream) 

 

Plate 44: Casuarinas at confluence of Stony Creek and Wambo Creek  

The stream bed at the confluence of the creeks is generally dry, and covered in casuarina 
deadfall. 
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Plate 45: Confluence of Stony Creek and Wambo Creek (looking upstream on Stony Creek) 

A1.4 Wambo Creek 

The Wambo Creek rises in the Wollemi National Park escarpment west of the mine area 
and extends to the confluence with Wollombi Brook in the east of the Modification area.  
The natural catchment has a total area of some 43.2 square kilometres (km2) which 
contains two distinct landforms: steep, heavily forested, headwaters with elevations ranging 
up to 450 metres Australian Height Datum(m AHD) on the ridges down to about 110 m 
AHD where the creek drains onto open country over a distance of about 7.5 kilometres (km) 
to Wollombi Brook across cleared grassy plains with scattered trees and vegetation. 

Wambo Creek may be impacted by the Modification in the reach between the confluence 
with Stony Creek and the confluence with Wollombi Brook, a distance of approximately 1.8 
kilometres (km).  The characterisation of Wambo Creek has focussed on the reach 
downstream of the confluence with Stony Creek. 

Wambo creek immediately downstream of the confluence with Stony Creek is a shallow 
channel, surrounded by casuarinas.  The stream gradient is relatively flat, wth a sandy 
bottom covered by casuarina deadfall.  Moving downstream from the confluence, the 
channel of Wambo Creek becomes deeper and more defined.  There are a number of 
permanent pools in these reaches.  Moving downstream from the sections surrounded by 
casuarinas, the stream bed is generally sand or gravel.  The channel is more incised and the 
banks are eroded.   

Wambo Creek crosses Wambo Road, and downstream from the crossing the channel 
becomes deeper, with banks over 2 metres high.  Just upstream of the confluence with 
Wollombi Brook there is a rock bar across the stream bed, with some quarried rock in the 
stream bank, this would appear to be the remains of a former weir structure. 

There is a permanent pool at the confluence with Wollombi Brook. 
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A1.4.1 Photographic Record of Inspection of Wambo Creek 

As shown in Plate 46, Wambo creek immediately downstream of the confluence with Stony 
Creek is a shallow channel, surrounded by casuarinas.  The stream gradient is relatively flat, 
wth a sandy bottom covered by casuarina deadfall.   

 

Plate 46:  Wambo Creek Channel downstream of Confluence with Stony Creek (looking 
downstream) 

Moving downstream from the confluence, the channel of Wambo Creek becomes deeper and 
defined.  There are a number of permanent pools, as shown in Plate 47 and Plate 47:Permanent 

pool in Wambo Creek (looking upstream) 

. 
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Plate 47:Permanent pool in Wambo Creek (looking upstream) 

 

Plate 48: Permanent pool in Wambo Creek, incised channel with silt/sand stream bed (looking 
downstream) 

Moving downstream from the sections surrounded by casuarinas, the stream bed is generally a 
or gravel, as shown in Plate 49, Plate 49: Wambo Creek with eroded banks and gravel stream bed 

(looking upstream) 

, and Plate 50: Gravel stream bed in Wambo Creek 

. 
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Plate 49: Wambo Creek with eroded banks and gravel stream bed (looking upstream) 

 

Plate 50: Gravel stream bed in Wambo Creek 
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Plate 51; Sand stream bed in Wambo Creek 

Moving downstream towards the crossing at Wambo Road, the channel becomes broader and 
open, as shown in Plate 52 and Plate 52: Wambo Creek – permanent pool and eroded banks 

upstream of Wambo Road (looking upstream) 

.  In some areas the banks are eroded, and there are permanent pools. 

 

Plate 52: Wambo Creek – permanent pool and eroded banks upstream of Wambo Road (looking 
upstream) 
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Plate 53: Wambo Creek – open channel upstream of Wambo Road, grass cover and sand/gravel 
bed (looking upstream) 

Downstream of the Wambo Road crossing, the channel becomes deeper, with banks over 2 metres 
high, as shown in Plate 54. 

 

Plate 54: Wambo Creek –incised channel and eroded banks downstream of Wambo Road 
(looking upstream) 

Just upstream of the confluence with Wollombi Brook there is a rock bar across the stream bed, with 
some quarried rock in the stream bank as shown in Plate 55.  This would appear to be the remains of 
a former weir structure. 
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Plate 55: Wambo Creek – rock bar and quarried rock just upstream of confluence with Wollombi 
Brook (looking downstream) 

There is a permanent pool at the confluence with Wollombi Brook, as shown in Plate 56. 

 

Plate 56: Wambo Creek – permanent pool at confluence with Wollombi Brook 
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Plate 57: Confluence of Wambo Creek and Wollombi Brook 

 

Plate 58: Wambo Creek and Wollombi Brook Confluence 
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A1.5 Unnamed Drainage Line 1 

There are three unnamed watercourses in the southern part of the Modification area that 
may be impacted by the Modification.  These three streams drain in a generally north-
easterly direction into Wollombi Brook.  For the purpose of this report, we have designated 
the streams as Unnamed Drainage Line 1, Unnamed Drainage Line 2, and Unnamed 
Drainage Line 3, with the numbering running from north to south. 

Unnamed Drainage Line 1 (UW1) is a first order stream, with a total length of 
approximately 1.8 kilometres (km).  There are a number of permanent pools along the 
stream, with a large permanent pool just downstream of the crossing of Wambo Road 
before the confluence with Wollombi Brook.  This pool appears to have been augmented by 
excavation.  The crossing of Wambo Road is through two concrete pipes. 

 

Plate 59: UW1 looking towards Wambo Road 
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Plate 60: UW1 – Minor erosion upstream of Wambo Road 

 

 

Plate 61: UW1 Culvert crossing of Wambo Road, downstream side 
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Plate 62: UW1 Upstream side of culvert under Wambo Road 

 

Plate 63: UW1, downstream side of culvert, large permanent pool 



 

South Wambo Underground Mine Modification 
Surface Water Assessment  
 

Page A-39  

 

 

Plate 64 UW1 – permanent pool downstream of Wambo Road 

 

A1.6 Unnamed Drainage Line 2 

Unnamed Drainage Line 2 (UW2) is a second order stream, flowing out of the forested ridge 
country in the Wollemi National Park.  It begins at an elevation of around 320 metres AHD, 
and flows in a well-defined gully down to an elevation around 100 metres AHD where it 
flows across open grassy plains with no defined channel.  It has a length of around 3.5 
kilometres to its confluence with Wollombi Brook. 

Approximately 700 metres upstream from Wollombi Brook there is a constructed contour 
bank across the valley.  From this contour bank the stream flows in a constructed drain 
channel to a large permanent pool, just upstream of Wambo Road.  Wambo Road effectively 
dams this pool, with the overflow through a concrete culvert and thence flowing in a poorly 
defined channel to Wollombi Brook. 
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Plate 65: UW2 – contour bank across stream path looking North 

 

Plate 66: UW2 – looking downstream over permanent pool to Wambo Road and Wollombi Brook 
in background 
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Plate 67: UW2 – looking upstream from Wambo Road over permanent pool 

A1.7 Unnamed Drainage Line 3 

Unnamed Drainage Line 3 (UW3) is a first order stream, rising in the Wollemi National 
Park at an elevation of approximately 170 metres AHD, with a total length of about 3 
kilometres (km).  The channel is poorly defined over most of the length of the stream, until 
it reaches two small pools on either side of the Wambo Road.  A concrete culvert transfers 
the flow across Wambo Road. 

 

Plate 68: UW3 – Looking upstream from Wambo Road over permanent pool 
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Plate 69: UW3 – Culvert under Wambo Road 

 

Plate 70: UW3 – looking downstream from Wambo Road to Wollombi Brook 
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