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1 INTRODUCTIO

1.1 Background 

This Surface Water As
Donaldson Coal Pty Lt
Specialist Consultant S
Impact Statement (EIS

1.2 Project Descriptio

1.2.1 Existing Operations

The Tasman Undergro
located approximately
within the Newcastle
(DA 274-9-2002) in 20

Other Donaldson Coal o

 Donaldson Ope
is scheduled to

 Abel Undergrou

All coal from these min
Plant (CHPP) for proce
customers.  The Bloo
adjoining the northern 

1.2.2 Proposed Tasman E

The proposed Project i
Tasman Underground 
include continued unde
of the West Borehole 
total and partial pillar e
of a new pit-top and as
immediately south of G

In summary, the Projec

 extending the 
million tonnes 

 developing new
service infrastr

 decommissioni

 transporting c
CHPP for proce

For the purposes of th
the existing Tasman Un
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ON 

ssessment has been prepared by Evans & 
td (“Donaldson Coal”).  This document is t
Studies Compendium prepared in support of
S) for the proposed Tasman Extension Project

on 

 

ound Mine is owned and operated by Dona
y 20 kilometres (km) from the Port of Ne
e Coalfield. The Tasman Underground M
002, and operations commenced in late 2006.

operations in the Newcastle Coalfield include 

en Cut Mine which commenced operations in
o finish mining by 2013; and 

und Mine which commenced in early 2008. 

nes is delivered to the Bloomfield Coal Hand
essing and transport by rail to the Port of Ne
omfield CHPP is located within the Bloom
boundary of the Donaldson Mine lease area (

xtension Project 

nvolves the extension of underground minin
Mine for an additional operational life of 15 
erground mining of the Fassifern Seam and u
Seam.  The mining processes would involv
extraction methods.  The Project would requi
ssociated run-of-mine (ROM) coal handling in
George Booth Drive. 

ct would involve: 

existing underground mining operation to 
of coal a year for 15 years; 

w pit-top facilities, including coal handling, 
ructure; 

ng and rehabilitating the existing pit-top faci

oal from the mine by public and private r
essing. 

his report the “Project area” is taken to be t
nderground Mine and the Project as shown on

 

Peck on behalf of 
to form part of the 
f the Environmental 
t (“the Project”). 

aldson Coal, and is 
wcastle (Figure 1) 
ine was approved 
.  

(Figure 1): 

n January 2001 and 

ling and Processing 
ewcastle or to other 
field Colliery lease 
(Figure 1). 

g operations at the 
years.  This would 

underground mining 
e a combination of 
re the development 
frastructure located 

extract up to 1.5 

administration and 

lities; and  

roads to Bloomfield 

he area covered by 
n Figure 1. 
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The potential surface w

 Underground 
leading to pote

 Subsidence fro
changes to run
water quality in

 Operations at 
water (potenti
areas used for 

1.3 Location 

The existing Tasman U
Booth Drive, Seaham
Freeway (F3).  As s
underground mining to
is located in the Cessno

The existing undergrou
are predominantly loca
north-easterly directio
eventually drains in
approximately 8 km no
under a small area of 
via Cockle Creek.  As
encroach into an are
surrounding Mount Sug

As shown on Figure 
Borehole Seam in an a
and south of George 
Surveyors Creek, a tr
Maitland.  A small area
catchment of Burkes C
small area in the south
a small un-named trib
Dam’, which overflows 

1.4 Objectives 

The objectives of this S

 Document the 
quality in the c

 Assess the imp
the proposed 
impacts; and 

 Identify appro
verify the pre
mitigation mea

asman Extension Project Area 
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water impacts associated with the Project rela

mining operations and associated ground
ential changes to surface water flow regime;  

om underground mining operations, leading 
noff from the catchments and changes to th
n the creeks draining from the Project area; a

the pit-top facilities area, including the ma
ially saline) and the management of storm
the stockpiling and loading of coal. 

nderground Mine pit-top is located immediat
pton, approximately 2.5 km by road west
hown on Figure 1, the Project would ex

o the west and the north of the existing oper
ock and Lake Macquarie Local Government Ar

und mine operations in the Fassifern Seam a
ated in the headwaters of Blue Gum Creek
on from Mount Sugarloaf and the Suga
to Hexham Swamp at the Pambalong
orth-east of Mount Sugarloaf.  Underground m
the catchment of Slatey Creek which drains

s mining of the Fassifern Seam continues, 
ea on the eastern edge of the Surveyors
garloaf. 

2, the Project would involve underground m
area predominantly located to the west of th

Booth Drive.  This area drains in a nor
ibutary of Wallis Creek which drains to the 
a in the south east corner of the mine area e

Creek which drains to Lake Macquarie via Coc
h-west corner of the mine area encroaches int
butary which drains to an existing water st
to Wallis Creek. 

Surface Water Assessment are to: 

existing catchment conditions and the flow
creeks draining from the Project area; 

pacts of any changes in the flow and water qu
Project, and the mitigation actions necessa

opriate monitoring and management meas
edicted impacts of the Project and initia
asures. 

 

te to: 

dwater dewatering, 

to the potential for 
he flow regime and 
and 

anagement of mine 
mwater runoff from 

ely south of George 
t of the Newcastle 
xtend the area of 
ration.   The Project 
reas (LGAs).   

and pit-top facilities 
k which drains in a 
arloaf Range, and 
g Nature Reserve 
mining also extends 
s to Lake Macquarie 

mining would also 
s Creek catchment 

mining of the West 
he Sugarloaf Range 
rtherly direction to 

Hunter River near 
encroaches into the 
ckle Creek.  Another 
to the catchment of 
orage, the ‘Colliery 

w regime and water 

uality resulting from 
ry to minimise the 

sures necessary to 
ate any additional 
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1.5 Report Structure 

The assessment of po
physical processes wit
groundwater system a
this report draws on in

 Subsidence Pr
Extension Pro
Appendix A to 
as “the Subside

 Tasman Exten
which forms A
is referred to a

 Tasman Mine 
Geomorpholog
For purposes o
Assessment”. 

In order to accommoda
each of these reports 
post-mining conditions
following manner: 

 Sections 2, 3
context; 

 Section 5 pro
subsidence on 
minimise the c

 Section 6 pro
the Project are
interaction with

 Section 7 pre
drains from th
quality associa
Underground M

 Section 8 des
area including 

 Section 9 pres

 Section 10 su
draws on mate

 Sections 11 a
together with t
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otential impacts on surface water is closel
hin the catchment particularly subsidence, i
nd the impact of subsidence on fluvial proce
formation provided in the following related re

redictions and General Impact Assessmen
oject (Ditton Geotechnical Services, 20
the EIS.  For purposes of this report this App
ence Assessment”. 

nsion Project Groundwater Assessment (RPS
ppendix B to the EIS.  For purposes of this r

as “the Groundwater Assessment”. 

Extension Stream Risk and Impact As
y (Fluvial Systems, 2012) which forms Appe

of this report this Appendix is referred to as “t

ate the interactions between the physical pro
and this Surface Water Assessment, and to

s to be directly related, the report has bee

3 and 4 ‘set the scene’ in terms of the regu

ovides an analysis and interpretation of the
the creeks system, and the proposed measu

consequences of subsidence; 

vides an analysis of the flow characteristics o
ea and the predicted impacts of mining on 
h the groundwater system; 

sents an analysis of the surface water quality
he Project area and an assessment of any
ated with the existing underground minin
Mine and the proposed Project; 

scribes the proposed water management sys
the management of mine water and surface 

sents an assessment of the overall water bala

ummarises the potential impacts associated 
erial previously presented in Sections 5 – 9; a

and 12 summarise the mitigation and man
the proposed monitoring, licensing and report

 

ly related to other 
nteraction with the 

esses.  Accordingly, 
eports: 

nt for the Tasman 
012) which forms 
pendix is referred to 

S Aquaterra, 2012) 
report this Appendix 

ssessment: Fluvial 
endix D to the EIS.  
the Geomorphology 

ocesses assessed in 
o allow existing and 
n structured in the 

ulatory and physical 

e direct impacts of 
ures to manage and 

of the creeks within 
surface runoff and 

y in the creeks that 
y impacts on water 
ng at the Tasman 

stem for the pit-top 
runoff; 

ance for the mine. 

with the mine and 
and 

nagement measures 
ting procedures. 
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Figure 1: 
Regional Location 
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Figure 2: 

Indicative Project Areas 
(Source: Donaldson Coal, 2012) 
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Material in this report
located at the end of 
ensure that each new 
double sided. 
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t has been arranged so that maps and fu
each section.  Where necessary a blank p
section starts on a right hand page when t

 

ll page figures are 
page is included to 
the report is copied 
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2 DIRECTOR-GE

The Director-General’s 
Project under Section 
1979 (EP&A Act) Stat
Department of Planning

Table 2.1 provides a s
indicates where the 
Appendix 4 to this Su
Agency requirements a
been addressed. 

Table 2

 Requirement 

General 
Requirements 

The EIS must include

 detailed descripti
environmental pr

 risk assessment 
the development,
assessment;  

 detailed assessm
and any other sig
assessment, whic

- a description
sufficient bas

- an assessme
the developm
taking into co
plans and sta

- a description
implemented
offset the pot
including pro
contingency 
the environm

Key Issues: 
Subsidence 

The EIS must include 
assessment of the pot
subsidence impacts o

 the identification 
surface and sub-
affected by subsi
respective values
statutory or policy

 a detailed assess
consequences of
natural and built e
to those features
economic, social,

asman Extension Project Area 
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ENERAL’S REQUIREMENTS 

Requirements (DGRs) for the environmenta
78A (8A) of the Environmental Planning an
e Significant Development were provided in
g & Infrastructure (DP&I) on 14 December 20

summary of the DGRs relating to surface wat
specific issues have been addressed with
rface Water Assessment also identifies the su
and provides a cross reference to where eac

2.1: DGRs Related to Surface Water 

Reference 

de a:  

ption of the development including 
 protection; 

 Section 5 Subsi

 Section 6 Flow 

 Section 7 Water

 Section 8 Water

nt of the potential environmental impacts of 
nt, identifying the key issues for further 

 EIS Section 4 

sment of the key issues specified below, 
significant issues identified in this risk 
hich includes: 

 Section 4 Catch

 Section 6 and A

 Section 7 and A
quality on of the existing environment, using 

aseline data; 

ment of the potential impacts of all stages of 
pment, including any cumulative impacts, 
 consideration relevant guidelines, policies, 
statutes; and 

 Section 5 Subsi

 Section 10 Surf

on of the measures that would be 
ed to avoid, minimise and if necessary, 
otential impacts of the development, 
roposals for adaptive management and/or 
y plans to manage any significant risks to 
ment; and 

 Section 5 Subsi

 Section 8 Water

 Section 9 Site w

de a detailed quantitative and qualitative 
potential conventional and non-conventional 
 of the development that includes: 

 

n of the natural and built features (both 
-surface) within the area that could be 

sidence, and an assessment of the 
es of these features using any relevant 
licy documents; 

 EIS Appendix A

 Section 5 Subsi

ssment of the potential environmental 
 of these effects and impacts on both the 
ilt environment, paying particular attention 
es that are considered to have significant 
ial, cultural or environmental values; and 

 EIS Appendix A

 Section 5 Subsi

 Section 6 Flow 

 Section 7 Water

 Section 8 Water

 

l assessment of the 
nd Assessment Act 
n a letter from the 
011.   

ter.  Table 2.1 also 
hin this document.  
urface water related 
ch requirement has 

sidence 

w regime 

ter quality 

ter management 

tchment characteristics 

 Appendix 1 Flow regime 

 Appendix 2 Surface water 

sidence 

rface water  

sidence  

ter management 

 water balance  

A  

sidence 

A  

sidence 

w regime 

ter quality 

ter management 
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 Requirement 

 a detailed descrip
implemented to a
subsidence impa
(including adaptiv
performance mea

Key Issues: 
Water Resources 

The EIS must include:

 a detailed assess
and quantity of ex
including: 

- impacts on a
landholder rig

- impacts on ri
and hydrolog
environmenta

 a detailed site wa
site water deman
volume and frequ
supply infrastruct

 identification of a
approvals under 
Management Act

 demonstration th
operation of the d
appropriately aut
with the operating
Plan (WSP); 

 a description of th
development can
requirements of a
embargo; 

 a detailed descrip
system (including
other measures t
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Reference 

ription of the measures that would be 
o avoid, minimise, remediate and/or offset 
pacts and environmental consequences 
tive management and proposed 
easures); 

 EIS Appendix A

 Section 5 Subsi

de:  

ssment of potential impacts on the quality 
f existing surface water resources, 

 Section 10.4 Wa

 affected licensed water users and basic 
 rights; and 

 Section 10.5 Wa

 riparian, ecological, geo-morphological 
logical values of watercourses, including 
ntal flows; 

 Section 10.5 Wa

water balance, including a description of 
ands, water disposal methods (inclusive of 
quency of any water discharges), water 
cture and water storage structures; 

 Section 9 Water 

f any licensing requirements or other 
er the Water Act 1912 and/or Water 
ct 2000; 

 Section 3.1.1 

 Section 12.2 Lice

 that water for the construction and 
e development can be obtained from an 
uthorised and reliable supply in accordance 

ting rules of any relevant Water Sharing 

 Section 3.2.5 

 Section 9 Site w

f the measures proposed to ensure the 
an operate in accordance with the 
f any relevant WSP or water source 

 Section 10.5 Wa

ription of the proposed water management 
ing sewage), water monitoring program and 
s to mitigate surface water impacts; 

 Section 8 Water 

 Section 9 Site w

 Section 11 Mitiga
measures 

 

A  

sidence 

ater quality 

ater Sharing Plan 

ater Sharing Plan 

er balance 

icensing and approvals 

 water balance 

ater Sharing Plan 

er management system 

 water balance 

tigation and management 
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3 RELEVANT LEG

A variety of legislat
considerations for the 
Key issues to be addre

3.1 Legislation 

3.1.1 Water Act 1912 and

The aim of the Water M
and integrated manage
benefit of both present
contain provisions for
proposed as part of th
the dams need to be lic

Donaldson Coal curren
the existing approval 
Underground Mine, wh
12 month period (comm

The Water Sharing Plan
relevant to the Project.

3.1.2 Protection of the En

The NSW Protection of 
Protection of the Env
general obligations for
Project as it contains
waters.   

The existing Tasman 
Protection Licence (EP
apply for a revision o
components associated
the Project is approved
cannot be refused and 
granted under Division 

3.2 Policies and Plans

Relevant issues relate
policies and guideline
management for the Pr
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GISLATION, POLICY AND GU

tion, policies, regulations and guidelines
assessment of the surface water related aspe
ssed in finalising the details of the Project are

d Water Management Act 2000 

Management Act 2000 (WM Act) is to provide
ement of the water sources of New South W
t and future generations.  The Water Act 19
r the licensing of water capture and use. 
he water management, consideration must b
censed.   

ntly holds a bore licence (Licence Number 2
for the purposes of mining and dewateri

hich allows extraction of no more than 75 m
mencing 1 July).  

n for the Hunter Unregulated and Alluvial Wa
.  Refer to Section 3.2.5 below for more deta

nvironment Operations Act 1997 

f the Environment Operations Act 1997 (PoEO
vironment Operations (General) Regulation 
r environmental protection.  The PoEO Act 
 requirements relating to the prevention 

Underground Mine currently operates un
PL) 12483.  If the Project is approved, Don
of EPL 12483 or the granting of a new EPL
d with the Project.  Under section 89K(1)(e) 
d as State Significant Development, an EPL u
is to be substantially consistent with any De
4.1 of Part 4 of the EP&A Act. 

s 

ed to NSW State Government natural reso
es that have been considered in relation 
roject are set out below. 

 

UIDELINES 

s contain relevant 
ects for the Project.  
e set out below. 

e for the sustainable 
Wales (NSW) for the 

12 and the WM Act 
 If any dams are 

be given to whether 

20BL171792) under 
ng at the Tasman 

megalitres (ML) in a 

ter Sources 2009 is 
ails. 

O Act) and the NSW 
2009 set out the 
is relevant to the 

of the pollution of 

nder Environmental 
naldson Coal would 
L for the additional 
of the EP&A Act, if 

under the PoEO Act 
evelopment Consent 

ource management 
to surface water 
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3.2.1 NSW Water Quality 

The Water Quality and 
2006) sets out a range
parts of the landscape
areas: 

 Protection of 
recreation in li

 Protection of th

- Protect po

- Protect na

- Maintain n

The Water Quality and
that local water quality
of land the waters are 
ephemeral or permane
also affect water quali
account of these var
ecosystems. 

The document also re
setting fixed single num
that can be determine
conditions.  This is d
decision frameworks.  
that are set conserva
quality.  Further refine
local conditions, espec
issues, requiring priorit

Potential impacts to fl
assessed Section 6 an

3.2.2 State Water Manage

The WM Act provides f
Plan (SWMOP) to set
outcomes for the deve
water sources. 

This SWMOP promotes 
and seeks to give effe
provides for the protec
by aquatic ecosystems
human needs, includin
commitment to man
communities and indus
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and River Flow Objectives: Hunter River 

River Flow Objectives for the Hunter River C
e of general principles as well as specific obje
e.  This includes the following objectives f

water quality for aquatic ecosystems, v
ne with the guidelines set out in ANZECC (20

he following features of natural flow regimes:

ools in dry times; 

atural low flows; 

natural flow variability. 

d River Flow Objectives for the Hunter Rive
y varies naturally because of various factors,
draining (e.g. soils, slope), or rainfall and ru

ent streams).  Different land use and land ma
ty.  It recognises that local water quality ob
riations, particularly for the environmenta

ecognises that “the ANZECC 2000 Guidelines
mber water quality criteria, and emphasise w
ed on a case by case basis, according to l
done through the use of local reference da

The ANZECC 2000 Guidelines establish de
tively and can be used as a benchmark f
ement of the trigger values may be needed 
cially for aquatic ecosystems and particularl
ty action.”  

ow regimes and water quality associated w
nd Section 7 respectively.  

ement Outcomes Plan 

for the establishment of the State Water Man
t out the over-arching policy context, tar
elopment, conservation, management and co

the objects of the WM Act and its water man
ect to the NSW Government’s salinity strate
ction and enhancement of the environmenta
s while delivering a framework for the use
ng more secure access licences.  It details
nage the linkages between environment
stries. 

 

Catchment 

Catchment (DECCW, 
ectives for different 
for mainly forested 

isual amenity and 
00).  

 

er Catchment notes 
, including the type 
unoff patterns (e.g. 
nagement practices 
bjectives must take 
l value of aquatic 

s move away from 
water quality criteria 
local environmental 
ata and risk based 
fault trigger values 

for assessing water 
to take account of 

ly in places, or for 

with the Project are 

agement Outcomes 
rgets and strategic 
ontrol of the State’s 

nagement principles 
egies.  The SWMOP 
al services provided 
e of water to meet 
s the Government’s 
t, human health, 
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The Project is consiste
and area and on down
measures through subs
creek system from p
maintain the flow regim

3.2.3 Hunter-Central Rive

The Hunter-Central Riv
CMA, 2007) makes the

 management t
funded through

 guiding princip
managed in ou

In relation to mining 
minimise the impacts 
ensure appropriate reh
to mining are:  

1. Every precautio
lost or diverted
Where surface 
provided. 

2. An aquifer’s h
dependent ecos

3. A water manag
the commencem
lifespan of the 
will be condu
Development an

4. Mining should n
impacts signific
managed or off

The Project is consiste
comprehensive WMP w

3.2.4 Wallis-Fishery Creek

The Wallis-Fishery Cre
Management Trust, 20
into the CMA, pre-dat
canvassed in the CAP.
with increased turbidity
runoff as key issues in 

The priority strategy fo
of target values for w
including Wallis Creek
Hunter River Catchmen

asman Extension Project Area 
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ent with the objectives of the SWMOP, both
nstream users, as the mine is designed to ac
sidence control zones for creeks (refer Sectio
potential impacts associated with subsiden
me. 

ers Catchment Action Plan 

vers Catchment Action Plan (“the CAP”) (Hu
e distinction between: 

targets (on-ground natural resource manag
h the Catchment Management Authority (CMA

ples (statements that reflect how natural re
ur region). 

and extractive industries, the stated aim
of mining and extractive operations on nat

habilitation of affected land.  The key guiding

on should be taken to ensure that surface w
 due to subsidence or geological cracking ca
water is lost or diverted, offsets or mitigatin

highest beneficial use or an inter-conne
system’s requirements should not be significa

gement plan (WMP) should be completed an
ment of mining operations.  This WMP shou
mine including after closure.  The WMP woul

ucted so that water resources are man
nd approval of the WMP should be open and t

not occur where the alteration of hydrologica
cant threatened species habitat and where th
fset. 

nt with these principles, and should the Proj
would be prepared for the life of the Project. 

ks Total Catchment Management Strateg

eek Total Catchment Management Strategy 
00), which was prepared by the former Trust
tes the CAP.  The Strategy identifies simil
.  In particular the Strategy identifies water
y, nutrients and salinity caused by clearing, g
the Wallis Creek catchment. 

or water quality management is the determin
water quality parameters for different reac
k, in line with the Water Quality and Rive
nt (DECCW, 2006). 

 

h within the Project 
chieve performance 
on 5) to protect the 
ce, and therefore, 

unter-Central Rivers 

gement that will be 
A)), and  

esources should be 

 of the CAP is to 
tural resources and 
g principles relating 

water flows are not 
used by extraction.  
g actions should be 

ected groundwater 
ntly reduced. 

nd approved before 
uld apply to the full 
d show how mining 
naged sustainably.  
transparent. 

l regimes adversely 
he impact cannot be 

ject be approved, a 

gy 

(Hunter Catchment 
t that was absorbed 
lar issues to those 
r quality associated 
grazing, mining and 

nation and adoption 
hes of the creeks, 

er Flow Objectives: 
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3.2.5 Water Sharing Plan
2009 

The Wallis Creek Wate
of a number of water 
defined in the Water 
Sources.  In addition, 
units within the North

Extraction Management 

Relevant provisions of 
catchment and require 

 The Plan identi
licence conditio

- domestic 

- share com

- share com
and 

- share com

 For Water Acce
established for 
taking of water
and outflow.  W
licences, these 

 From Year 6 of
inflow and outfl

- access lic
those spe

- access lic

 No total daily e
Creek Water So

From a surface water p
impact of the undergro
any surface water take
under harvestable right

3.2.6 Hunter River Salinit

The Hunter River Salin
Environment Operation
under the PoEO Act w
Hunter River below 90
by a system of ‘credits
flow when dilution of 
salinity is maintained b
water have been estab

 Upper Sector –

 Middle Sector –
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n for the Hunter Unregulated and Alluvi

r Source, in which Surveyors Creek is located
source units within the Hunter Extraction M
Sharing Plan for the Hunter Unregulated 
Burkes Creek is defined as one of a numb

h Lake Macquarie Water Source in the broa

Unit of the Water Sharing Plan. 

f the Plan that relate to the Wallis Creek an
consideration in relation to the Project are: 

ifies the following share components under 
ns in the Wallis Creek Water Source: 

and stock rights - 39 ML/day; 

mponent of domestic and stock access licence

mponent of unregulated river access licences 

mponent of aquifer access licences - 0 unit sh

ess Licences with no existing conditions, n
Wallis Creek.  However, from Year 6 of th

r from pools will only be permitted when ther
Where higher or more stringent flow condition
conditions will continue. 

f the Plan the conditions relating to the requ
ow from a pool also apply to: 

ences taking water from the alluvial sediment
ecifically identified [Clause 68 of the Plan]); a

ences that nominate a runoff harvesting dam

extraction limits have been established or ass
ource. 

perspective, the main considerations relate to
ound mining on flows in the tributaries of Su
en for operational purposes that is not other
ts regulations or for pollution control purpose

ty Trading Scheme 

nity Trading Scheme was established by th
ns (Hunter River Salinity Trading Scheme
with the objective of maintaining the aver
0 microSiemens per centimetre (µS/cm).  Th
’ that allow saline discharge to the Hunter Ri
the saline discharge by the flow in the riv
below 900 µS/cm  Different flow ranges for 
lished for three sectors: 

– upstream of Denman; 

– between Denman and Glennies Creek; and 

 

al Water Sources 

d, is defined as one 
Management Unit as 

and Alluvial Water 
ber of water source 
der Lake Macquarie 

nd Surveyors Creek 

various rights and 

es - 2 ML/year;  

- 490 unit shares; 

ares. 

no flow classes are 
he Plan (2015), the 
re is a visible inflow 
ns currently exist on 

uirement for visible 

ts (other than 
nd  

m.  

signed in the Wallis 

o accounting for any 
urveyors Creek and 
rwise accounted for 
es. 

e Protection of the 
e) Regulation 2002 
rage salinity in the 
he scheme operates 
ver in times of high 

ver will ensure that 
discharge of saline 
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 Lower Sector –

The scheme does not
therefore not relevant t

3.3 Technical and Poli

The assessment of the
and policy guidelines: 

 Managing Urba
2004) (taken i
the new pit-top

 Managing Urba
Quarries (DECC
Storage Dam a

 Environmental 
design of the e

 Australian Guid
2000) (to dete

 Using the ANZ
2006) (to dete
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– between Glennies Creek and Singleton. 

t apply to the Hunter River downstream o
to the Project. 

icy Guidelines 

e key issues has also taken into account the

an Stormwater: Soils & Construction – Vo
nto account in the design of the Surface Run
p area). 

an Stormwater: Soils & Construction– Volu
C, 2008) (taken into account in the design of
at the new pit-top area).   

Guideline: Use of Effluent by Irrigation (DE
effluent irrigation system at the new pit-top a

delines for Fresh and Marine Water Quality (A
rmine water quality ‘trigger’ values).  

ZECC Guideline and Water Quality Objecti
rmine water quality ‘trigger’ values). 

 

of Singleton and is 

e following technical 

olume 1 (Landcom, 
noff Storage Dam at 

ume 2E: Mines and 
f the Surface Runoff 

EC, 2004a) (for the 
rea).   

ANZECC/ARMCANZ, 

ves in NSW (DEC, 
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4 CATCHMENT C

4.1 Land Use 

The land within the Pr
the Sugarloaf State C
Figure 2.  The Sugarl
Lower Hunter Regiona
exists linking the Suga

The Project area includ
transmission lines rad
Newcastle Freeway ne
includes an area surr
Mount Sugarloaf Road 

Within the Project area
no evidence of wildfire
Project area the catch
Drive is cleared or pa
many existing tracks (F

Ten private land hold
proposed workings in t

4.2 Topography 

The Project area contai

 Steep slopes r
Datum [m AH
Slopes vary fro
of up to 60% a

 Moderate to 
predominantly 
catchment loca

The land overlying th
Borehole Seam ranges 

4.3 Soil Landscapes 

The soil landscape un
underlying topography 
this report, as describe

4.3.1 Sugarloaf soil lands

The Sugarloaf soil land
Summit Point and the 
and shales vary from s
and benches, and san
recognised on the cres
Sugarloaf and Summit 
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CHARACTERISTICS 

oject area is highly forested (approximately 
Conservation Area and Heaton State Fores
oaf State Conservation Area is within the a
al Conservation Plan (DECCW, 2009).  A 
rloaf Range to the Watagan Mountains in the 

des a number of cleared easements for high
diating from a major sub-station located t
ear Killingworth.  The approved mining for t
ounding the Mount Sugarloaf lookout inclu
and Sugarloaf Range Road.  

a, the catchment of Surveyors Creek is large
s for two decades (Fluvial Systems, 2012).  
hment of Surveyors Creek located upstream
artially-cleared for rural residential developm
Fluvial Systems, 2012).  

ers own rural residential land that overlies
he West Borehole Seam.   

ins two distinctly different landforms: 

radiating from Mount Sugarloaf (412 metre
HD]), Summit Point and the Sugarloaf Ridg
om relatively flat on the ridge tops (2-5%) t
and 20% on the foot-slopes above about 100 

low slopes (2-20%) below about 100 m
in the northern and western portion of th

ated to the south of George Booth Drive.  

e extent of the proposed underground wo
in elevation from 40 m to 370 m AHD.   

its within the Project area, as shown in Fig
 and comprise three main units (Matthei, 19

ed below. 

scape unit (Su) 

scape unit is found on the steep slopes aroun
Sugarloaf Range.  Soils derived from the un

shallow to moderately deep with bedrock out
ndstone floaters on the side slopes.  A var
t of the ridge running along the Sugarloaf Rid
Point.  Some land represented by this unit w

 

95%) and includes 
st, as illustrated in 
rea covered by the 
vegetation corridor 
south.   

h voltage electricity 
to the east of the 
the Fassifern Seam 
uding mining under 

ely undisturbed with 
Downstream of the 

m of George Booth 
ment and there are 

s the extent of the 

s Australian Height 
ge (>300 m AHD).  
to steep mid-slopes 
m AHD. 

m AHD that occur 
he Surveyors Creek 

rkings in the West 

gure 3, reflect the 
995) of relevance to 

nd Mount Sugarloaf, 
nderlying sandstone 
tcrops on the crests 
riant of this unit is 
dge between Mount 
would be subject to 
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any subsidence that o
proposed on this landsc

4.3.2 Killingworth soil lan

The Killingworth soil la
AHD to the north and e
which vary from shallo
Small areas of this so
Summit Point would 
underground mining.  
unit as well as the new

4.3.3 Beresfield soil lands

The Beresfield soil lan
Surveyors Creek catch
moderately deep and m

4.3.4 Acid Sulphate Soils 

There are no areas ide

4.4 Drainage Systems

Figure 4 shows the d
Two drainage systems
are of primary relevanc

 Blue Gum Cr
Sugarloaf and 
Reserve.  The 
most of its ass
Gum Creek ca
area of Blue G
Drive and abou

 Tributaries o
directions acro
point) and eve
north of the n
Creek dischar
downstream of
a total catchme

In addition to these m
creek systems draining

 An area of abo
overlies the ap
Tasman Under

 An area of abo
that lies with
Macquarie via 
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occurs as a result of underground mining.  
cape unit. 

ndscape unit (Ki) 

andscape unit is found on the foot-slopes b
east of Mount Sugarloaf and to the north of S
ow to moderately deep, are moderately erod
oil landscape unit located to the north of Mo

be subject to any subsidence that occu
The existing pit-top facilities are located on 

w pit-top facilities. 

scape unit (Be) 

ndscape unit occurs on the broad relatively
ment located on the western side of the Proj

moderately erodible.   

ntified as having acid sulphate potential withi

s 

drainage catchments within and surrounding
 that emanate from Mount Sugarloaf and th
ce to this report: 

reek which drains in a north-easterly dir
discharges to the Hexham Swamp at the 
pit-top facilities for the existing Tasman Und

sociated underground mining occur within the
atchment to the south of George Booth Driv
Gum Creek is about 4 square kilometres [km
ut 18 km2 where it drains into Hexham Swam

of Surveyors Creek which drain in north
oss George Booth Drive (catchment area ab
entually join Wallis Creek near John Renshaw
orthern boundary of the extraction area for 
rges into the Hunter River near Maitla
f the Surveyors Creek junction, at which poi
ent area of 211 km2. 

main catchments, the Project area includes s
g from the Sugarloaf Range: 

out 65 hectares (ha) in the headwaters of 
pproved area for mining of the Fassifern Se
ground Mine;  

out 90 ha in the south-east corner of the foot
hin the headwaters of Burkes Creek whic
Cockle Creek.   

 

No construction is 

below about 100 m 
Summit Point. Soils, 
ible when exposed.  
ount Sugarloaf and 

urs as a result of 
 this soil landscape 

y flat areas of the 
ject area.  Soils are 

n the Project area. 

g the Project area.  
he Sugarloaf Range 

ection from Mount 
Pambalong Nature 

derground Mine and 
e section of the Blue 
ve.  The catchment 

m2] at George Booth 
mp. 

herly and westerly 
bout 19 km2 at this 
w Drive about 4 km 
the Project.  Wallis 
nd about 10 km 
nt Wallis Creek has 

mall areas of other 

Slatey Creek which 
am for the existing 

print for the Project 
ch drains to Lake 
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 An area of ab
Project that lie
drains to an e
Wallis Creek.   

These small headwate
similar topography, so
Blue Gum Creek and S
hydrologic characterist

4.5 Geomorphic Chara

The topographic and g
drainage system locate
the basis of detailed fie
Details of this survey a
to the EIS for the Proje
of the relevant geomor

The field survey revea
Government) and the 
streamlines.  This pr
necessary and where
1:25,000 topographic 
this process, the ad
classification for the cr
of reaches within eac
gradients.   

Table 4.1: 

Creek Name 

Surveyors Creek 1 

 

 

 

Surveyors Creek 2 

 

 

Wallis Creek 1 

 
(Source: Table 1, Fluvial Sy

Figure 5 shows that th
West Borehole Seam fo
small area to be unde
while the area for the 
tributary S1B.  A sma
sections of Wallis Creek
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bout 125 ha in the south-west corner of th
es within the headwaters of a small un-nam
existing water storage, the ‘Colliery Dam’, 

r catchments, which drain from the Sugarlo
ils and forest cover to the equivalent headw

Surveyors Creek and can, therefore, be expec
ics. 

acteristics  

eomorphic characteristics of the section of th
ed upstream of George Booth Drive have bee
eld survey for the Project undertaken by Fluv
are documented in the Geomorphology Asses
ect).  Relevant aspects of the report, which in
rphic features in the study area, are summari

led that both digital data (Land and Property
1:25,000 Topographic Maps had deficienc

roblem was resolved by using field data 
e data were available) the streamlines re
sheets.  Figure 5 shows the streams ident

dopted naming convention and the Strah
reeks within the study area.  Table 4.1 summ
ch order, the total length of those reache

Summary of Stream Lengths and Slope

Strahler Stream 
Order 

No of 
Reaches 

Total 
Length 

(m) 
G
(

1 6 4,862 

2 2 4,102 

3 1 1,682 

4 1 376 

1 12 11,413 

2 3 5,094 

3 1 8,551 

1 2 1,259 

2 1 525 
ystems, 2012) 

he majority of the area that is proposed to be
or the Project lies under Surveyors Creek 2 an
rmined is located under the first order sectio
new pit-top facilities would drain to the seco

all area to be undermined is also located un
k tributaries W1 and W1A. 

 

he footprint for the 
med tributary which 
which overflows to 

oaf Range, all have 
water catchments of 
cted to have similar 

he Surveyors Creek 
en characterised on 
ial Systems (2012).  
ssment (Appendix D 
ncludes the location 
sed below. 

y Information, NSW 
ies in representing 
to correct (where 

epresented on the 
tified as a result of 
hler stream order 
marises the number 
es and the stream 

es 

Mean 
Gradient 
(m/km) 

Maximum 
Gradient 
(m/km) 

56 410 

13 146 

7 58 

4 27 

99 765 

67 575 

8 26 

121 321 

98 378 

e undermined in the 
nd its tributaries.  A 
on of tributary S1C 
ond order section of 
nder the first order 
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As shown in Table 4.
Strahler order class.  
tributaries of Surveyor
Creek tributaries which
Range (see Figure 5).

On the basis of the fiel
The classification syste
and Fryirs, 2000), incl
framework in order t
tributary catchments a
the River Styles® fram
Figure 6 while Figure
section of the Surveyor

The field survey ident
proposed to be subje
interaction of the und
and flow regime, includ

 54 bedrock ou
of Surveyors C

 25 cliffs on the

 33 headwater 

 25 pools, pred
majority on tri

4.6 Existing Surface W

No surface water licens
Creek or the tributary o
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1, the average stream gradient decreases 
It is noticeable, however, that the averag

rs Creek 1 are lower than those in Surveyors 
h have their headwaters in the steeper slop
 

ld survey, seven geomorphic stream types ha
em, which is based on the River Styles® f
udes a higher level of detail than in the orig
to reflect the relatively small-scale of the
and the lack of many of the larger scale fea
mework.  The structure of the classification s
e 7 shows the relevant classification of all the
rs Creek catchment that is relevant to this rep

tified a range of geomorphic features withi
ect to mining in the West Borehole Seam
erlying geology and soils, stream gradient, 
ding: 

utcrops, predominantly on the headwater sec
Creek 2;  

e headwaters of tributaries S2CB and S2; 

knickpoints and 10 valley-fill knickpoints; and

dominantly on the second and higher orde
butary S1B (9) and tributary S1C (8). 

Water Users 

sed extractions have been identified on Surve
of Wallis Creek that drains to the ‘Colliery Da

 

for each increasing 
ge gradient for the 
Creek 2 and Wallis 

es of the Sugarloaf 

ave been identified.  
framework (Brierley 
ginal River Styles® 
e Surveyors Creek 
tures recognised in 
scheme is shown in 
e streams within the 
port. 

in the area that is 
m which reflect the 

channel sediments 

ctions of tributaries 

d 

r reaches with the 

eyors Creek, Burkes 
m’. 
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Soil Landscape Uni
(Source:

 

 

Figure 3: 
ts in the Project Area 

: Resource Strategies, 2012) 
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Catchments in the Vicinity of 

 

 

Figure 4: 
the Project Area 
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Strahler Stream Order a
 (Source: 

Geomorphic Classification Scheme for
(Source: 

 

 
Figure 5: 

and Creek Naming 
Fluvial Systems, 2012) 

 
Figure 6: 

r Surveyors Creek 
Fluvial Systems, 2012) 
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Geomorp
(Source: 

 

 

 

 

Figure 7: 
phic Stream Types 

Fluvial Systems, 2012) 
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5 SUBSIDENCE I

5.1 Introduction 

Coal extraction would 
subsidence impacts to
extracted in particular
creeks overlying the 
Subsidence Control Zo
creeks, groundwater 
Riparian EECs as set ou
or limiting extraction to

Table 5.1: Performan

Creek Order1 Pe

3rd and above Negligible
conseque
diversion
change in
behaviou

Negligible
undergro

1st and 2nd Not more
conseque

Negligible
undergro

Groundwater 
Dependent 
EECs2 and 
Riparian EEC3 

Negligible
conseque

Note 1 – Based on the Strahler s

Note 2 – Coastal Warm Tempera

Note 3 – Hunter Lowlands Redgu
 

The Subsidence Asses
presents details of the
in both the Fassifern 
Subsidence Assessmen
subsidence on: 

 watercourse be

 the potential im

The Subsidence Assess
1st order streams, thr
branch of Surveyors 
maximum subsidence 
developing within the
control, surface crack
Table 5.1).  

asman Extension Project Area 
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IMPACTS AND MANAGEMEN

occur using the bord and pillar mining meth
o be managed by increasing or decreasing t
r areas.  In order to minimise impacts of 
extraction area, Donaldson Coal proposes 

ones (SCZs) to achieve the performance m
dependent endangered ecological commu

ut in Table 5.1.  The SCZs may involve parti
o first workings (i.e. no secondary extraction)

nce Measures and Subsidence Control Zon

erformance Measure Proposed
Cont

e environmental 
ences (that is, negligible 
n of flows and negligible 
n the natural drainage 
ur of pools). 

e connective cracking to 
ound workings. 

First workings o
extraction) with
draw resulting i
subsidence at th

e than minor environmental 
ences. 

e connective cracking to 
ound workings. 

Partial extractio
remnant pillars 
than 300 mm of
the depth of cov
less than 80 m. 

e environmental 
ence 

Partial extractio
remnant pillars 
than 300 mm of

stream ordering system 

ate – Subtropical Rainforest and Alluvial Tall Moist Fores

um Forest along 3rd order streams 

ssment prepared by Ditton Geotechnical Se
 mine subsidence impact assessment for the
Seam and West Borehole Seam.  Data 

nt has been used to provide an assessmen

d slopes and the potential for increased veloc

mpact on pools and ponding. 

sment provides details of the predicted subs
ree 2nd order streams and one 3rd order st
Creek).  The assessment indicates that, w
of 0.58 m to 1.27 m is likely to result

 limits of the extracted panels in areas w
ks are ‘unlikely’ to develop within the SC

 

T 

od which allows for 
the amount of coal 
subsidence on the 
to implement the 

easures relating to 
unities (EECs) and 
al extraction of coal 
) in some areas.  

nes for Creeks 

d Subsidence  
trol Zone 

only (no secondary 
hin 26.5° angle of 
n less than 20 mm 
he edge of the bank. 

on only, with stable 
resulting in less 
f subsidence where 
ver to the stream is 

on with stable 
resulting in less 
f subsidence. 

rest 

rvices (DgS, 2012) 
e Project for mining 
generated for the 

nt of the impact of 

city; and 

sidence along eight 
tream (the western 
while the predicted 
 in surface cracks 
without subsidence 
CZs (as defined in 
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The Subsidence Assess
along the 1st, 2nd and
proposed coal extract
Several out-of-channe
develop above several 

5.2 Watercourse Subs

The pre- and post-mi
(Figures 40a to 40j in
gradient changes along
the proposed extraction

The predicted level of s
is as follows: 

 Tributary S2 –
Some subsiden
3,500 m (from 
Subsidence of t

 Tributary S2E 
downstream se
chainage 0-900
upstream reach
maximum subs
1,250-1,350 m.

 Tributary S2DA
upstream 350 m
1.15 m.  This zo
stream with mo
from the junctio
the downstream
over a length of

 Tributary S2CB/
pattern ranging
length. 

 Tributary S2F –
from the junctio
the central and 
expected in the
to 0.5 m is expe

The maximum level of
occur on steeper head
1.15 m on tributaries S

In terms of impacts on
sections where there is
of subsidence is not re
as noted in the Geom

asman Extension Project Area 
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sment also indicates that the potential wors
d 3rd order creeks in the low-lying areas ab
ion panels may be increased by 0.5 to 1

el ‘depressions’, between 0.1 m and 0.7 m
of the extraction panels. 

sidence 

ning surface level profiles along representa
n the Subsidence Assessment) show predict
g sections of Surveyors Creek and its tributa
n area. 

subsidence along the watercourses when SCZ

 Minimal impact in the downstream half o
ce up to a maximum of 0.82 m may occur 
the Junction with S2F) over a length of app

the upstream reaches is limited to 0.4 m. 

– A long zone of minor subsidence is
ection of S2E, with subsidence of aroun
0 m (measured upstream from the junctio
h may subside by up to 0.4 m over a length o
idence of 1.2 m would occur over a 100 m le
.  

A/S2D – An extended zone of subsidence is 
m section of S2DA, with an average subsidenc
one lies outside the area protected by SCZs, 
ore than 80 m of cover.  From chainage 300-
on of S2) there is minimal subsidence rangin
m end, there is an area of expected subside
f about 200 m. 

/S2C – The expected subsidence is minimal, 
g up to 0.4 m of subsidence over the ma

– No subsidence is expected from chainage 0
on with S2). Three distinct zones of subsiden
upstream reaches.  Two areas of up to 1.0 m

e central reach, each spanning around 150 m
ected in the upstream 200 m of the watercou

f subsidence across the assessed watercour
dwater creeks with up to 1.2 m on tributa
S2DA/S2D.  

n the flow regime the greatest impact of subs
s greatest relative change in bed slope.  The a
elevant if it occurs progressively over a long d
morphology Assessment, consideration of 

 

t-case pond depths 
bove the middle of 
.0 m after mining.  
m deep, may also 

ative creek reaches 
ted subsidence and 
aries that lie within 

Zs are implemented 

of the watercourse.  
at around chainage 
proximately 200 m.  

s predicted in the 
d 0.3 m between 
on with S2).  The 
of 250 m, whilst the 
ngth from chainage 

predicted along the 
ce of approximately 
as it is a first order 
1,200 m (measured 
ng up to 0.3 m.  At 
nce of up to 0.8 m 

with an undulating 
jority of the reach 

0-600 m (measured 
nce are expected in 
m of subsidence are 
.  Subsidence of up 

urse. 

rses is predicted to 
ary S2E and up to 

sidence would be in 
absolute magnitude 
distance.  However, 
the significance of 



Donaldson Coal Pty Ltd 
Surface Water Assessment for the Ta

 

 

change in bed slope is 
existing channels with 

5.3 Impact of Subside

Further analysis of b
S2DA/S2D which exhi
shown in Figures 40a t

 Tributary S2E –
1,600 m (meas
upstream of 
approximately 
subsidence imp

 Tributaries S2D
zero subsidence
to 1,450 m mea

Surface profile data fr
change respectively) a
gradient change respec
slope in the areas of m
would be implemented 

The Subsidence Assess
(existing conditions) sc
(elevation) model of th
watercourse as desig
Assessment.  In some 
has not followed the lo
surface profiles having 
– particularly along the
increase in elevation o
(implying the presence
no pools in these areas
in the Subsidence Ass
areas where changes in

For the reaches of int
fitting a polynomial eq
(12 consecutive data p
DgS. Changes in elev
superimposed onto the

The most significant 
tributary S2E.  The s
junction with tributary 
portion, increasing to
chainages 1,260 and 1
cause a steepening of t

asman Extension Project Area 
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also given in relation to the range of slopes 
similar geomorphic features. 

ence on Bed Slope 

bed slope change was undertaken for tr
bit the greatest change in bed slope of all
o 40j of the Subsidence Assessment: 

– the reach of greatest subsidence, between c
sured from the junction with tributary S2).  T
a pool identified in the Geomorpholog
chainage 1,180 m (downstream of the 
acts); 

DA/S2D – the reach of transition from grea
e which results in noticeable bed slope chan
asured from the junction with tributary S2). 

rom Figures 40c & 40d (tributary S2E subsid
and Figures 40e & 40f (tributaries S2DA/S2
ctively) were utilised for the detailed analysis

maximum change.  The analysis was undertak
in accordance with Table 5.1. 

sment indicates that the surface level profiles
cenario were generated by cutting lines throu
he Project site, where each line approximated
gnated on the topographic map or in th

areas the watercourse line used to generate
ow point of the landscape.  This has resulted
an unrealistically high degree of variability o

e steeper headwater creeks.  Some watercour
of up to 4 m over short distances in a do
e of a deep pool), despite the fluvial geomorp
s.  These anomalies in the derivation of the c
essment do not provide an adequate basis 
n bed slope could lead to changes in flow velo

erest, a realistic profile of the existing cree
quation through the data points derived from
points) extracted from the ‘creek’ bed profil
vation (as defined in the data provided b
e polynomial equation that defined the existin

bed slope changes of all the watercourses
section between chainage 1,200-1,600 m (
S2) has an existing bed slope of around 4%

o nearly 10% at the upstream end.  Th
,380 m may experience subsidence of up to 
the profile by up to 4% between chainages 1,

 

encountered in the 

ributaries S2E and 
l the creek profiles 

chainage 1,220 and 
This reach is located 
gy Assessment at 
zone of projected 

atest subsidence to 
ge (chainage 1,200 

dence and gradient 
2D subsidence and 
s of changes in bed 
ken assuming SCZs 

s for the pre-mining 
ugh a digital terrain 
d the alignment of a 
he Geomorphology 
e the surface profile 
d in the pre-mining 
over short distances 
rse profiles show an 
wnstream direction 

phic survey showing 
creek profiles shown 
for assessing likely 

ocity. 

ek was prepared by 
m a rolling average 
e data provided by 
y DgS) were then 
g bed slope.  

s are expected on 
upstream from the 
 in the downstream 
e section between 
1.2 m, which would 
,330 and 1,380 m.   
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The downstream tran
section of decreased 
flat section of around 

The existing bed slo
(chainage 1,200 to 1
result of subsidence
decrease from 5.7% 
flow conditions. 

5.4 Impact of Subside

An assessment of risk
area, associated with p
(2012).  As described 
to geomorphic charact
to be the migration of 
gradient beyond the na

For most of the water
associated with subsid
short sections of water
Figure 8).  The hig
Discontinuous stream 
having high fragility/vu
high relative subsidenc

In relation to tributa
headwater knickpoints 
form and stream pro
knickpoints and the rea
areas of risk have been

 An area of ‘lo
tributary S2; 

 An area of ‘mo
tributary S2. 

As shown on Figure 8
are located on tributa
junction with tributary
correspond with the loc

5.5 Impact of Subside

The Subsidence Assess
1st, 2nd and 3rd order 
panels may be increase

Ponds have been ident
S2E and S2CB/S2C on
ponding has been att
chainages have been
geomorphology survey
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nsition zone from subsidence to no subside
bed slope between chainages 1,280 and 1,
30 m.  The bed slope in this section decrease

ope in the reach of interest along tributari
1,450 m from the junction with S2) varies 
e the bed slope is predicted to decrease, 
to 4.5%, which is not considered to have a s

ence on Knickpoints 

k to the geomorphic character to watercou
potential subsidence impacts, was conducted 
in the Geomorphology Assessment, the key t
ter associated with potential subsidence impa
existing knickpoints in areas where subsidenc
atural range of variation. 

rcourses in the Project area, the risk to ge
dence is considered to be ‘insignificant’, wit
rcourses being assessed as ‘low’, ‘moderate’ 
ghest risk sections were located on Valley

type on tributary S2F, as these sections 
ulnerability (due to the potential for knickpo
ce (i.e. bed slope outside of the natural range

ary S2E the Geomorphology Assessment n
and one valley fill knickpoint.  However the 

ocesses is considered ‘insignificant’ at an
aches of bed slope change identified in Sectio
n identified: 

w’ risk located about 100 m upstream of

derate’ risk located about 550 m upstream o

8, the only other areas of risk identified in the
ary S2D approximately 170 m and 300 m
y S2.  These areas, which are assessed a
cation of any existing knickpoints on this tribu

ence on Ponding 

sment found that the potential worst-case pon
creeks in the low-lying areas above the m

ed by 0.5-1.0 m after mining. 

tified during the course of the geomorphic su
nly.  A more detailed analysis of the impact
tempted using the limited data available. 
n estimated based on GIS information 

y. 

 

ence would cause a 
,320 m, including a 
es from 4% to 0%.   

ies S2D and S2DA 
from 2–8%.  As a 
with a maximum 

significant effect on 

rses in the Project 
by Fluvial Systems 

threatening process 
acts are considered 
ce increases stream 

omorphic character 
th several isolated, 
and ‘high’ risk (see 
y-fill, Fine-grained, 
were identified as 

oint migration), and 
e of variation).  

notes five existing 
risk to geomorphic 

ny of the existing 
on 5.3 above.  Two 

f the junction with 

of the junction with 

e headwater creeks 
m upstream of the 
s ‘low’ risk do not 
utary. 

nd depths along the 
middle of proposed 

urvey on tributaries 
ts of subsidence on 
 The pool location 

from the fluvial 
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From the geomorpholo
the central and downs
respectively: 

 The pool at cha
SCZ for protect
0.08m is predic
the pool.   

 The pool at cha
subsidence is p

In addition to the exi
to the subsidence at
surface level differenc
a pool would be form

Two pools were identifi
field survey:  

 The downstream
with S2, is in an
the downstream
There are no 
assessment ind
immediate vicin
of the pool.   

 The upstream p
area where the
(implying a pot
is not considere
be monitored 
management pr

5.6 Subsidence Impac

The main surface wa
impacts associated with

The Subsidence Assess
and 2nd order creeks w
any cracking in the bed
as where 1st and 2nd 
surface crack repair wo

The decision on wheth
upon the perceived ris
degradation, site acces
agreement.  For the 1
remediation strategies 

 Pre-mining and 
with the results
Extraction Plans
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ogy field survey, two pools were identified o
tream sections, at approximate chainages 9

ainage 920 m is in an area above Panel 8 w
tion of the groundwater dependent EECs.  Min
cted.  This level of subsidence is unlikely to h

ainage 1,170 m is located outside the extrac
redicted.   

sting pools, a section of flat/negative bed slo
 about chainage 1,300 m.  However, given
ce across the flat section is limited to <0.05 m
ed. 

ied on the headwater section of tributary S2C

m pool, located in the vicinity of 720-750 m
n area where the predicted subsidence is abo
m end (implying a potential decrease in the 
details of the depth of this pool.  Howe
dicated that this pool is significant for t
nity, only minor works would be required to r

pool, located in the vicinity of chainage 960
e predicted subsidence is about 0.05 m less 
ential decrease in the depth of the pool).  Th
ed significant.  However, this pool, along wi
and managed as part of the subsidenc

rogram (see Section 5.6 and Section 5.7). 

ct Management 

ater subsidence impacts that may require
h surface cracking, ponding and scouring. 

sment concludes that the strategy of provid
where the depth of cover is less than 80 m is
ds of these creeks.  In areas where no SCZs 
order ephemeral watercourses at depths >

orks may need to be implemented.   

er crack repairs need to be undertaken in cr
sk to public safety, the potential for self-he
ssibility to effect repairs or the requirements
st and 2nd order creeks with cover depths >8
are proposed in the Subsidence Assessment:

 post-mining inspections would be undertake
s of these inspections communicated to the st
s and End of Year Reports. 

 

on tributary S2E in 
20 m and 1,170 m 

which would have a 
nimal subsidence of 
have any impact on 

ction area where no 

ope is predicted due 
 that the predicted 
m, it is unlikely that 

C in the geomorphic 

m from the junction 
out 0.1 m greater at 
depth of the pool).  

ever, if subsequent 
he ecology in the 
restore the capacity 

0-1,000 m, is in an 
at downstream end 
his potential change 
ith all others would 
ce monitoring and 

e management are 

ding SCZs for all 1st 
s expected to avoid 
are employed, such 

>80 m are present, 

reeks would depend 
ealing or long-term 
s of the stakeholder 
80 m, the following 
: 

en along the creeks, 
takeholders through 
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 Trigger Action R
and outlined in 

 Consultation w
suggested that
strategy in mo
other remediati
materials from 

Along all 3rd order tribu
be limited by the pane
The Subsidence Asses
develop along this sec
Trigger Action Respons

To minimise the likelih
to bed slopes after min
in the Subsidence Asse

 Bed slope mon
watercourse cro

 Areas that are 
repaired and p
channel and p
consultation wit

 On-going revie
increased erosi
each panel is ex

In addition, the Geo
monitoring described 
should be assessed by
appropriate control me
structures (e.g. log sil
for the Project.   

Notwithstanding the a
ponds would be mi
management strategies

 The developme
component of 
regulatory gov
vegetation do n

 The review and
in areas of pond

 In the event tha
within a SCZ (a
extraction pan
However, loca
ponding occurs 
be remediated i
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Response Plans and remediation strategies w
Extraction Plans.  

with relevant government agencies at oth
t natural regeneration may be the favo
st scenarios, due to the likely level of dist
ion strategies, such as back filling with impo
haulage trucks. 

utary sections of Surveyors Creek No. 2, surf
el geometries and proposed buffer zones aro
ssment considers it 'very unlikely' that su
tion of the creek bed.  However Extraction P

se Plans that address this issue. 

ood of increased scouring potential along cre
ning, the following management strategies h
essment: 

nitoring (combined with general subsidence
oss sections and centre lines); 

significantly affected by scour after minin
rotected with mitigation works such as re-g
placement of scour protection on exposed
th the relevant stakeholders; and 

w and appraisal of any significant changes
ion, seepages and drainage path adjustme
xtracted. 

omorphology Assessment recommends tha
above, any observed significant developm

y a suitably qualified specialist in order to d
easure. The Geomorphology Assessment stat
ls) could be the most appropriate knickpoin

ssessment in Section 5.5 above that any c
inor, the Subsidence Assessment propo
s to address potential impacts on ponding: 

ent of a suitable monitoring and mitigation 
the Extraction Plan process, based on con

vernment authorities to ensure ponding im
not result in long-term environmental degrada

d appraisal of changes to drainage paths and
ding development (if they occur), after each p

at it is necessary to re-establish flows betwee
as set out in Table 5.1) and subsided creek
nels, engineered channel earth works m
l experience to-date suggests that if inc
it can either remain as an ‘additional’ pond

in consultation with the relevant stakeholders

 

would be developed 

er mine sites has 
oured management 
turbance caused by 
orted, free-draining 

face cracking would 
ound first workings.  
rface cracks would 
Plans would include 

eeks due to changes 
have been proposed 

e monitoring along 

g may need to be 
grading a section of 
d areas, based on 

s such as cracking, 
ents observed after 

at, based on the 
ment of knickpoints 
determine the most 
tes that large wood 
t control structures 

changes in existing 
ses the following 

response plan as a 
nsultation with the 
mpacts on existing 
ation. 

d surface vegetation 
panel is extracted. 

en sections of creek 
k areas above total 

may be necessary.  
creased in-channel 
 along the creek or 
s. 
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The Subsidence Asses
subsidence of 0.58 m
main risk of cracking 
edge of each extractio

The potential impact 
same procedures ado
Mine.  These proced
zone of expected cra
rehabilitation of sign
excavating each soil 
the original soil horizo
Beresfield or Killingw
Sugarloaf soil landsc
situ materials for fillin

As a result of impl
occurrence of cracks 
runoff is expected. 

5.7 Subsidence Monito

The Subsidence Assess
management plan tha
monitoring program ac

 Survey lines al
Tributaries 1 (
tributaries; 

 Visual inspect
watercourse to 
each watercour
panel; and 

 At locations on
the potential to
existing pools, 
recording. 

The monitoring of su
mining would provide v
predicted subsidence.  
S2C (as identified by 
2014-2015 (Panels 1-2
guide the managemen
mining beneath tribu
minimised. 
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ssment indicates that outside the SCZs, the p
m to 1.27 m is likely to result in cracks on the

is expected within a zone extending from 9 m
on panel (160.5 m wide). 

of surface cracking on surface runoff will b
opted by Donaldson Coal on land overlying the
ures include routine inspection of the land 
acking after coal extraction has occurred, a
nificant cracks.  The backfilling procedure 
horizon in an area around each crack, and b
ons.  The areas outside the SCZs predominan
worth soil landscape units which have dee
ape unit, and therefore provide greater opp
ng of any cracks.   

ementing the established procedures for 
and backfilling where required, no significan

oring 

sment sets out details of a subsidence monit
t addresses all aspects of subsidence.  The

ctivities are suggested in relation to surface w

ong the centre line and across the banks o
i.e. S1C) and 2 (i.e. S2C) and a number 

ions and mapping of any changes/dam
be conducted before, during, and after mini

rse should be inspected after the completion 

 the creeks identified in the Subsidence Ass
o be subject to significant changes in grade o

establish permanent reference points for a

bsidence above panels mined during the f
valuable insights into the actual subsidence a
The impact of mining and subsidence along 
the monitoring described above), which w

2) and 2017-2021 (Panels 12-17), respective
nt of SCZs and extent of coal removal dur
taries such as S2, S2D and S2E, to en

 

predicted maximum 
e land surface.  The 
m to 47 m from the 

be mitigated by the 
e Abel Underground 
surface within the 

and back-filling and 
includes separately 

backfilling to restore 
ntly comprise either 
eper soils than the 
portunity to use in-

monitoring for the 
t change in surface 

toring program and 
e following general 

water impacts: 

of Surveyors Creek 
of key headwater 

mage along each 
ng.  During mining, 
of each underlying 

sessment as having 
or changes affecting 
nnual photographic 

first phases of the 
as compared to the 
tributaries S1C and 
would be mined in 
ely, can be used to 
ring later stages of 
nsure impacts are 
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Assessed Risk to Geomorphic Stream F
(Source: 

 

 

Figure 8: 
Form and Process  
Fluvial Systems, 2012) 
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6 FLOW CHARAC

No continuous streamf
creeks in the catchme
purposes of defining t
report, modelling of flo

The Australian Wate
of the daily flow c
assessing the pote
Project area and 
downstream wate
developed for Aust
Boughton, 2010) w
basis of a series o
characteristics of 
rainfall and strea
representative catc

Once the model pa
model can be use
records of daily ra
of the year.  In t
Surveyors Creek c
monitored catchm
comparable topog
published model 
application of the
Section 6.4 below

The Probabilistic Rat
at key locations in
form, such as ch
McDermott, 1982)
peak flow rate a
occurrence.  The 
described in Sectio

6.1 Climate Data 

AWBM requires rainfal
calibration and operatio
in close proximity to S
model calibration were
data used for model ca

Appendix 1 describes 
for aggregated or mis
rainfall data supplied 
(typically total rainfall 
pattern at a neighbour
Avondale) less than 2
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CTERISTICS 

flow or peak flow gauging has been underta
ents of Blue Gum Creek or Surveyors Cree
the flow regime within the creek systems o
ow has been undertaken using two types of m

r Balance Model (AWBM) has been used to
characteristics of streams.  These estimates 
ential impacts of subsidence on water supply 
any impacts on environmental flows and t

er users.  AWBM is a catchment water 
tralian conditions (Boughton, 1984, Boughton
which represents the hydrologic response of 
of interlinked soil stores.  Model parameters
the soil stores are derived from analysis 

amflow records, along with potential eva
chments.   

arameters have been derived from observed 
ed to generate sequences of daily flow using
infall and potential evapotranspiration estima
this instance, representative AWBM model 
catchment have been derived from the calib

ments in the Hunter Valley and Central 
raphy, land-use and climate to Surveyors C
parameters for the region.  The proce

e AWBM to the Surveyors Creek catchm
w and set out in greater detail in Appendix 1

ional Method (PRM) has been used to estim
 order to assess the potential impacts of sub
annel scour or knick-point migration.  The
 is based on extensive analysis of the relatio

and the peak rainfall intensity for the sa
application of the PRM to the Surveyors C
on 6.5. 

l and potential evapotranspiration data for 
on.  For this study, the full historic daily rainf
Surveyors Creek and the catchments identif
e obtained and analysed.  Table 6.1 lists the
alibration or modelling of streamflow.  

 the data checking procedures and correction
ssing data in the period required for mode

by the Bureau of Meteorology (BoM) con
over 2-3 days) this was disaggregated ba

ring station.  With the exception of one sta
2.5% of data at each station had to be dis

 

aken on any of the 
ek.  Therefore, for 
of relevance to this 

models. 

o provide estimates 
provide a basis for 
to pools within the 

the entitlements of 
balance program 

n and Carroll, 1993, 
a catchment on the 
 that represent the 
of observed daily 

potranspiration for 

records, the AWBM 
g extended historic 
ates for each month 
parameters for the 
bration of AWBM to 
Coast which have 
reek, together with 
edure adopted for 
ent is outlined in 
.  

mate peak flow rates 
bsidence on channel 
e PRM (Pilgrim and 
onship between the 
ame probability of 
Creek catchment is 

purposes of model 
fall records for sites 
fied for purposes of 
e sources of rainfall 

ns made to account 
elling.  Where daily 
ntained aggregated 
ased on the rainfall 
tion (Cooranbong - 

saggregated for the 
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years selected for mod
with data from a neigh
the stations establishe
periods required for mo

Table 6.1: 

Station Name Sta

Rainfall Stations used for Mode

Congewai (Greenock) 

Cooranbong (Avondale) 

Cessnock Post Office 

Pokolbin (Somerset) 

Wyee (Wyee Farms Road) 

Rainfall Stations used for Proje

Morpeth Post Office 

Mulbring (Vincent Street) 

For the purposes of a
Project area, it was 
adequately characteris
was undertaken to asse
Underground Mine site
about 35 m from the n
general area.  Unfortun
western boundary of S
sufficient record for co
which commenced Nov
stations were assessed

 Tasman Under
– 28/2/2011). 

 Mulbring and 
Although Morp
of the longest 
mid-1884.  (M
Meteorology’s 
minimal missin
is therefore co
regime in the a

Two sets of graphs wer

 Correlation bet
(analysed at 0.

 Relationship be
record. 

As summarised in Tabl
the high degree of co
record at Morpeth (co

asman Extension Project Area 
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delling.  Where there was missing rainfall da
bouring station adjusted to account for the re

ed on the basis of the period of common re
odelling, less than 0.5% of rainfall data was m

Summary of Relevant BoM Rainfall Stati

ation No. Latitude Longitude Stat
Open

el Calibration 

61152 32° 59' 58'' 151° 17' 27'' 195

61012 33° 05' 07'' 151° 27' 48'' 190

61009 32° 49' 38'' 151° 21' 58'' 190

61238 32° 48' 51'' 151° 18' 09'' 196

61082 33° 10' 45'' 151° 26' 29'' 189

ect Area Modelling 

61046 32° 43' 31'' 151° 37' 43'' 188

61048 32° 54' 10'' 151° 28' 55'' 193

assessing the flow regime in the catchmen
necessary to utilise long term rainfall re

se the effects of rainfall variation from year
ess the relationship between the rainfall stati

e (gauge located on open ground next to wa
nearest tree or structure) and long term rai
nately the rainfall record from Mulbring (abou
Surveyors Creek) ceased in August 2007 an
orrelation against the records from Tasman 
vember 2006.  Rainfall relationships betwee

d: 

rground Mine and Morpeth Post Office for the
  

Morpeth Post Office for the period (1/1/19
peth is about 20 km from the site of the Proj

records available in the lower Hunter regio
Morpeth Post Office is not listed as one 
Reference Climate Stations.  However, th

ng data, is consistent with other rainfall reco
onsidered appropriate for characterising the
area.)  

re derived: 

tween rainfall depth on days of equal proba
.1% intervals); and 

etween cumulative total daily rainfall over the

le 6.2 and set out in more detail in Appendi
orrelation, and the cumulative rainfall relati
mplete years July 1885 – June 2010) has 

 

ta this was in-filled 
elationship between 
ecords.  During the 
missing. 

ons 

tion 
ned 

Station 
Closed 

59 Open 

03 2011 

03 1992 

62 Open 

99 Open 

84 2010 

32 2007 

nts that overlie the 
ecords in order to 
r to year.  Analysis 
stics at the Tasman 

ater storage tanks - 
nfall stations in the 
ut 2 km west of the 
d does not provide 
Underground Mine, 
en at the following 

e period (6/11/2006 

933 – 31/8/2007). 
ect, it provides one 
on, commencing in 
of the Bureau of 

he record contains 
rds in the area and 

e long term rainfall 

bility of occurrence 

e period of common 

x 1, on the basis of 
onship, the rainfall 
been adopted as a 
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good representation of
existing Tasman Under
a line of best fit with 
rainfall at the Tasman 

Table 6.2: Analysis

Data 

Daily Rainfall of Equal Pro

Daily Rainfall of Equal Pro

Cumulative Daily Rainfall 

Cumulative Daily Rainfall 

Potential evapotranspir
Atlas of Australia: Eva
The software was use
values specific to ea
centroid.   

6.2 Streamflow Data 

A search of the Pinn
undertaken to identify
relatively small (<100 
records to provide a b
availability of streamfl
proportion of steep fore

Coincident daily stream
required.  Streamflow 
therefore only complet
undertaken using the 
which enables all ava
parameter estimation 
station and data period

T

Catchment No. 1 

Gauging Station 
(Number) 

Congewai
(210026

Rainfall Station 
(Number) 

Cooranbo
(61012)

Congewa
(61152)

Catchment Area (km2) 83 

Period of Record Used(y) 27 

Modelling Period  
(July to June) 

1948 - 19
1962 - 19
1965 - 19

Ave Rainfall (mm/y) 1,117 

Ave Pot  Evap (mm/y) 1,407 

Ave Flow (mm/y) 397 
% Runoff (Recorded Mean Runoff/ 
Recorded Mean Rainfall) 36% 
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f the long term rainfall for the catchments in
rground Mine and the Project.  A scaling facto
an intercept of zero) was applied to account
Underground Mine than at Morpeth. 

s of Daily Rainfall at Tasman, Mulbring a

Stations Coeff

obability Morpeth v Tasman 
Underground Mine 

1.068

obability Mulbring v Morpeth 1.070

Morpeth v Tasman 1.074

Mulbring v Morpeth 1.109

ration data was sourced from the digital ver
apotranspiration (Version 1.0, Bureau of M
ed to provide the monthly areal potential 
ch catchment, based on the coordinates 

eena database and the NSW Office of W
 catchments in the Lower Hunter and Centr
km2) and had sufficient length of relatively 

basis for model calibration and verification. 
low records, catchments were identified tha
ested land.   

mflow and rainfall data for each catchment t
data is localised and cannot be determine

e years (July to June) of data were used.  Mo
Leave-One-Out Cross Validation (LOOCV) pr
ailable complete years of streamflow data 
and model validation.  Table 6.3 lists th

ds used in the AWBM modelling. 

Table 6.3: AWBM Input Data 

2 3 4 

ai Ck 
26) 

Swamp Ck 
(210053) 

Wallis Ck 
(210054) 

Muggyrang Ck 
(210069) 

bong  
2) 
wai  
2) 

Cessnock Post 
Office (61009) 

Cessnock Post 
Office 

(61009) 

Pokolbin 
(Somerset) 

(61238) 

83 95 5 

11 8 20 
1959 
1964 
1979 

1960 - 1971 1959 - 1964 
1965 - 1966 
1969 - 1970 
1976 - 1977 

1965 - 1969 
1970 - 1971 
1972 - 1973 
1974 - 1982 
1985 – 1991 

 772 844 761 

 1,392 1,405 1,355 

 78 215 79 

 10% 25% 10% 

 

n the vicinity of the 
or of 1.07 (based on 
t for slightly higher 

nd Morpeth 

ficient R2 

8 0.994 

0 0.999 

4 N/A 

9 N/A 

sion of the Climatic 
Meteorology, 2002).  

evapotranspiration 
of the catchment 

ater web site was 
ral Coast that were 
complete daily flow 
 In addition to the 

at had a significant 

to be modelled was 
d from other sites, 
odel calibration was 
rocedure, a process 

to be utilised for 
e flow and rainfall 

5 6 

Jilliby Ck 
(211004) 

Jigadee Ck 
(211008) 

Wyee (Wyee 
Farms Road) 

(61082) 

Cooranbong 
(61012) 

8 55 

6 16 
1962 - 1963 
1982 - 1987 

1974 - 1976 
1988 - 1991 
1993 - 1994 
1995 - 1996 
1997 - 2006 

1,348 1,149 

1,421 1,415 

205 315 

15% 27% 
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6.3 Daily Flow Regime

The AWBM was utili
characteristics for six 
Model performance wa
based on monthly tota
three staged process: 

 For each catc
using the auto
a time. 

 Using the spre
a test sample 
calculate the N

 Using the full 
parameters u
assessment of 

To derive parameters
relatively small catchm
focussed on the high fl
at the time of water q
the flow is typical of th
of the runoff occurs im
to a week after signif
assessing the model p
small Surveyors Creek 

Details of the procedu
graphs comparing the
scatter plots are provid
summarised in Table 6

Catchment No. 

Creek 

(Number) 

Adopted Average Capacity 

Adopted BFI 

Adopted Kbase 

Adopted Ksurf 

E (monthly totals) 

R2 (monthly totals) 

Recorded Runoff (mm/y) 

Modelled Runoff (mm/y) 

The model results indi
representation of the 
efficiency and correlati
that the total runoff 
stations.   
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e Modelling of Comparable Catchme

sed to generate a set of parameters d
catchments within the lower Hunter Valley 

as assessed using the Nash-Sutcliffe coefficie
als (as adopted by Boughton, 2006).  The m

hment, repeated derivations of the AWBM 
matic calibration function of the AWBM, leav

ead-sheet version of the AWBM, apply each s
(i.e. the year of data that was left out of t

Nash-Sutcliffe coefficient of efficiency for the t

data set and manual version of the AWBM
using the calculated Nash-Sutcliffe coeff

the flow duration as a guide. 

s that would best represent the ephemera
ments of Surveyors Creek, the manual adjustm
low range immediately following rainfall.  Obs
quality monitoring in Blue Gum Creek since 2
hat from small sandstone catchments in whic
mediately after rainfall, with declining baseflo

ficant rainfall.  These observations were tak
parameters that would reflect the runoff ch
sub-catchments. 

ures used for data selection and model ca
e observed and modelled flow duration, cu
ded in Appendix 1.  The results of the cali
6.4.  

Table 6.4: AWBM Results 

1 2 3 4 

Congewai 
(210026) 

Swamp 
(210053) 

Wallis 
(210054) 

Muggyrang 
(210069) 

61.8 137.0 38.0 159.3 

0.210 0.180 0.250 0.250 

0.950 0.992 0.943 0.890 

0.520 0.280 0.450 0.050 

0.770 0.696 0.775 0.734 

0.774 0.783 0.775 0.740 

397 78 215 79 

397 78 215 79 

icate that, apart from Jilliby Creek, the mod
average annual runoff with reasonable valu
on coefficient for monthly data.  The model r
as a percentage of rainfall varies signific

 

ents 

escribing the flow 
and Central Coast.  

ent of efficiency (E) 
modelling involved a 

model parameters 
ving out one year at 

et of parameters to 
the calibration) and 
test sample. 

M, select the model 
ficient values and 

al runoff from the 
ment of parameters 
servations recorded 
2006 indicated that 
ch a high proportion 
ow persisting for up 
ken into account in 
haracteristics of the 

alibration, including 
mulative flow, and 
bration process are 

5 6 

Jilliby 
(211004) 

Jigadee 
(211008) 

550.0 133.0 

0.280 0.160 

0.965 0.930 

0.600 0.350 

0.402 0.803 

0.461 0.810 

205 315 

208 318 

del provides a good 
ues of coefficient of 
results also indicate 
cantly between the 



Donaldson Coal Pty Ltd 
Surface Water Assessment for the Ta

 

 

The Jilliby Creek record
the highest rainfall of a
data on rainfall and a
(27%) (Boughton, 201
provides further eviden

Most of the available 
catchment to be mode
expected to have good
the actual rainfall on t
record may have bee
correlation achievable i

6.4 Estimation of Daily

6.4.1 Catchment Areas 

For the purposes of ch
the Surveyors Creek 
Figure 9 shows six c
Workings.  The seven
northerly direction from
top area for the Proje
naming convention ado
the Geomorphology As
are set out in Table 6.

Table 6.5: 

Designation Area (km

S2B 1.67 

S2C 1.40 

S2D 1.08 

S2(3) 5.32 

S2(2) 8.48 

S2(1) 13.26 

S1B 1.47 

6.4.2 Climate Data 

As described in Sectio
of 1.07) provides a goo
expected on the Surve

asman Extension Project Area 
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d appears anomalous because, for the calibr
all stations but a very low proportion of runof
verage runoff from Ourimbah Creek (21%)
10), both of which are located relatively clo
nce for the Jilliby record being anomalous. 

rainfall records were for locations near to
lled.  Although the rainfall stations used in th
d statistical correlation against rainfall wit
the catchment on a particular day correspo
en significantly different.  This factor lim
in the AWBM calibration process. 

y Flow Regime in Surveyors Creek 

aracterising the flow regime of the various cr
catchment, seven representative catchmen

catchments in the area of the proposed We
nth catchment (S1B – see location in Figu
m Mt Sugarloaf and runs immediately adjac
ect before draining under George Booth Dri
opted for the Surveyors Creek catchment fol
ssessment (as shown in Figure 5).  Details
5. 

Details of Representative Catchments

2) Catchment Conditions and Outlet Loca

Steep forested catchment – outlet at 
“Headwater” to “Valley fill, Fine grained, In

Steep forested catchment – outlet near 
transition from “Headwater” to “Valley
Incised” creek style. 

Steep forested catchment – outlet at 
“Headwater” to “Valley fill, Fine grained, In

Surveyors Creek “Tributary 2” at the dow
area designated as containing Grou
Ecosystems. 

Surveyors Creek “Tributary 2” just d
boundary of area to be undermined. 

Surveyors Creek “Tributary 2” at the ju
S2G”. 

“Tributary S1B” just upstream of George
any impact from the pit-top facilities is 
underground mining in the West Borehole 

on 6.1, the rainfall record at Morpeth (with ad
od statistical characterisation of the rainfall re
eyors Creek catchment.  The long term recor

 

ration period, it has 
ff (15%).  Published 
, and Wyong River 

ose to Jilliby Creek, 

o, but outside, the 
he analysis could be 
thin the catchment, 
nding to the runoff 

mits the degree of 

reek systems within 
nts were identified.  
est Borehole Seam 
ure 5) drains in a 
ent to the new pit-
ive.  Note that the 
lows that set out in 
 of the catchments 

s 

ation 

the transition from 
ncised” creek style. 

pool that marks the 
y fill, Fine grained, 

the transition from 
ncised” creek style. 

wnstream end of an 
undwater-Dependent 

downstream of the 

unction of “Tributary 

e Booth Drive where 
likely to occur.  No 
Seam. 

djustment by factor 
egime that could be 
rd for Morpeth (July 
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1885 – June 2010) w
runoff characteristics o
located approximately 
longest complete reco
similar distance from 
(about 10 m AHD) com

6.4.3 AWBM Parameter Se

For the purposes of as
models were set up: 

 A model with p
and published 
good represen
catchments in 
base flow follow

 A model with p
data that wer
characteristics 
incised alluvial 

AWBM parameters we
explained in further de

 Parameters ad
Table 6.4, t
efficiency (E); 

 Appropriate av
between avera
the Lower Hun

 Recession cha
headwaters ca
as observed i
indicate an ave
mm/day and 
mm/day.  The
headwater cat
could occur. 

Table 6.6 lists the AW

Table 6.6: 

Steep forested

Lowland creeks
headwaters 

asman Extension Project Area 
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was therefore adopted as the basis for mod
of the sub-catchments of Surveyors Creek.  A

20 km from the site of the Project, it p
ords available in the lower Hunter region a
the coast.  Morpeth is, however, at a sligh

mpared to the Surveyors Creek catchment (50

election 

ssessing the daily flow regime in Surveyors

parameters selected from the calibration ana
data (Refer Appendix 1) that were consi

tation of the surface runoff characteristics of
terms of overall percentage runoff and relati
wing rainfall. 

parameters selected from the calibration ana
re considered to provide a good representa

of catchments that also include lower gra
channels in which more persistent baseflow 

ere selected based on the following consi
tail in Appendix 1: 

dopted for the six comparable catchments in
he LOOCV procedure and the Nash-Sutc

verage annual runoff (based on assessment 
age annual rainfall and average annual runof
ter and Central Coast); and 

racteristics based on the fact that most run
tchments can be expected immediately afte
n Blue Gum Creek (see Section 6.3).  T
erage of 46 days/year (13% of the time) whe
28 days/year (8% of the time) when r

ese rainfall characteristics and the steep ro
tchments limit the percentage of time whe

WBM parameters adopted for the two catchme

Adopted AWBM Parameters for Surv

 Ave Cap BFI 

 catchments 120 0.230 

s with forested 
180 0.210 

 

elling the expected 
Although Morpeth is 
rovides one of the 

and is located at a 
htly lower elevation 
0-400 m AHD).  

s Creek, two AWBM 

lysis (Section 6.2) 
dered to provide a 
f the steep forested 
vely short period of 

alysis and published 
ation of the runoff 
dient sections with 
would be expected.  

iderations that are 

 the area, as listed 
cliffe coefficient of 

of the relationship 
ff for catchments in 

noff from the steep 
r significant rainfall 

The rainfall records 
en rainfall exceeds 5 
rainfall exceeds 10 
ocky nature of the 
n significant runoff 

nt types. 

veyors Creek 

Kbase Ksurf 

0.890 0.050 

0.950 0.520 
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6.4.4 Existing Flow Chara

The parameters adopte
term historical climate
models for the seven 
summary of the mode
and Figure 11 show th

 Tributary S2C 
and 

 Surveyors Cre
mining activity

The data in Table 6.7
corresponding to: 

 Average for the

 Minimum droug

 10th percentile

 Median year (1

 90th percentile

 Maximum wet 

Note that different wa
represent the differen
lowland catchments. 

Table 6.7: Statistics 

 

 S2D
(Stee

Forest

Area (km2) 1.08

Ave Rainfall (mm/y) 993

Ave Pot Evaporation 
(mm/y) 1,41

Ave Runoff (mm/y) 221

Ave Runoff (ML/y) 239

Runoff as % of Rainfall 22%

Minimum (ML/y) 18

10th Percentile (ML/y) 56

Median (ML/y) 167

90th Percentile (ML/y) 481

Maximum (ML/y) 1,39

In Figure 10 and Fig
complete record is a s
significantly more data

asman Extension Project Area 
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acteristics 

ed for Surveyors Creek were used in conjun
e data (125 years: July 1885 – June 2010

representative catchments.  Table 6.7 pr
elled runoff for the representative catchment
he flow duration graphs for two representativ

which is representative of steep forested h

ek tributary 2, Site S2(1) which is located 
y on the main tributary that would be affected

7, Figure 10 and Figure 11 illustrate the 

e full record (1885 –2010); 

ght year (1964/1965); 

e low flow year (1939/1940 or 2002/2003); 

1971/1972 or 1991/1992); 

e high flow year (1930/1931 or 1961/1962); 

year (1892/1893). 

ter years for median, 10th percentile and 90
ces caused by the two runoff models for t

of Modelled Runoff for the Representativ

Catchment Designation (Catchment Typ

2D  
teep 
ested) 

S2C  
(Steep 

Forested) 

S1B 
(Steep 

Forested) 

S2B  
(Steep 

Forested) 

S2(3) 
(Lowland) 

.08 1.40 1.47 1.67 5.32 

93 993 993 993 993 

412 1,412 1,412 1,412 1,412 

21 221 221 221 172 

39 309 325 369 912 

2% 22% 22% 22% 17% 

18 23 24 27 78 

56 73 77 87 194 

67 217 227 258 558 

81 624 655 744 1,983 

395 1,809 1,899 2,158 6,754 

gure 11 it can be seen that the flow dura
smoother line than the others, reflecting the 
a points (i.e. 125 years of daily runoff values)

 

nction with the long 
0) to create runoff 
rovides a statistical 
ts while Figure 10 
e catchments: 

headwaters creeks; 

downstream of all 
d by mining.   

variability of runoff 

and 

0th percentile runoff 
the headwater and 

ve Catchments 

ype) 

S2(2) 
(Lowland) 

S2(1) 
(Lowland) 

8.48 13.26 

993 993 

1,412 1,412 

172 172 

1,454 2,274 

17% 17% 

124 194 

309 483 

890 1,392 

3,161 4,942 

10,766 16,834 

ation graph for the 
fact that there are 

) whereas the other 
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graphs represent flow 
points; which lead to g

The results in Table 
illustration of features 
the hydrologic process
from the land above th

 Runoff as a p
headwater catc
contain signific

 Runoff from a
baseflow into t

 The rainfall reg
effect on the 
runoff betwee
annual runoff. 
average to ov
record.  A mo
would be a 10t

and a 90th perc

 The high degre
with the much
in Table 6.8. 
percentile (we
while the diffe
relationship be
a well-recogni
taken into acc
different years

Table 6.8: 

Year 

Minimum 

10th Percentile

Median 

90th Percentile

Maximum 

 The difference
reflected in the
illustration, Ta
a notional 1 M
flow).  For e
catchment are
expected, the 
increases as 

asman Extension Project Area 
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duration over a single year and therefore 
reater variation around the overall trend.  

6.7 and Figure 10 and Figure 11 prov
of the expected existing flow regime that ca

s and climatic drivers that affect the sub-c
he proposed mining in the West Borehole Seam

percentage of average annual rainfall from
chments is likely to be slightly higher than f
cant areas of valley fill material; 

reas of valley fill is expected to include a l
the creek which would be reflected in more pe

gime in a particular year can be expected to
total annual runoff.  Table 6.8 illustrates
n wet and dry years expressed as a perc
 The table shows that annual runoff can ran
er 500% (a factor of 50) for the driest an
re typical range that is likely to be encount
th percentile (1 in 10 dry) year – runoff of abo
centile (1 in 10 wet) year – runoff of about 20

ee of variability of runoff between dry and w
 smaller percentage variation in rainfall whic
 As shown in the table, the difference in rain
t) year and a 10th percentile (dry) year is a
erence in runoff of is a factor of 10.  Thi
etween rainfall and runoff (a factor of about 5
sed hydrologic phenomenon (Chiew, 2006)
ount in this instance in making comparisons
. 

Variation of Modelled Runoff as a Perce
Average Annual Runoff 

Runoff as Percentage  
of Average 

Rainf

9% 

e 22% - 24% 

72% - 82% 

e 188% - 204% 

444% - 515% 

es in the volume of annual runoff betwe
e proportion of time that significant flows occ
able 6.9 lists the proportion of time that mo
ML/day (0.012 m3/s or 12 L/s which would 
ease of comparison, the catchments are 
a (listed in the second row).  The table show
percentage of time that the flow is great
the catchment size increases.  It also 

 

contain fewer data 

vide a quantitative 
an be deduced from 
atchments draining 
m: 

m the steep rocky 
for catchments that 

arger proportion of 
ersistent flow; 

o have a significant 
 the differences in 

centage of average 
nge from 9% of the 
d wettest years on 
tered during mining 
out 20% of average 
00% of average.   

wet years contrasts 
ch is also illustrated 
nfall between a 90th 
about a factor of 2, 
s ‘elasticity’ in the 

5 in this instance) is 
) that needs to be 
s between runoff in 

entage of  

all as Percentage  
of Average 

46% 

68% 

98% 

134% 

215% 

en years are also 
cur.  For the sake of 
delled flows exceed 
appear as a trickle 
listed in order of 

ws that, as is to be 
ter than 1 ML/day 

shows significant 
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differences bet
and Figure 11
much of the av

Table 6.9: 

 

 S2D

Area (km2) 1.0

Minimum Year 1%

10th Percentile Year 2%

Median Year 6%

90th Percentile Year 15%

Maximum Year 27%

6.5 Estimation of Peak

Peak flows at the repr
estimated using the PR
Chapter 5 of Australian

Rainfall intensity-freq
catchment located sou
Meteorology web site 
accessed 25/7/2011). 
the corresponding rain
set out in Table 6.10. 

Table 6.10: 
Rainfall In

  S2D

Area (ha) 108

Tc (min) 47

R
ai

n
fa

ll 
In

te
n
si

ty
 (

m
m

/h
) 0.5 Y 20.

1 Y 28.

2 Y 36.2

5 Y 46.2

10 Y 52.0

20 Y 60.0

100 Y 78.0

Peak flow estimates de

 

asman Extension Project Area 
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tween wet and dry years as can also be see
1.  In particular, low flows can be expecte
verage in dry years and 1.5 to 2 times the ave

Percentage of Time Flow Exceeds 1 ML/

Catchment Designation 

D S2C S1B S2B S2(3) 

8 1.40 1.47 1.67 5.32 

% 2% 2% 2% 6% 

% 2% 3% 3% 9% 

% 7% 7% 8% 18% 

% 17% 18% 19% 43% 

% 33% 34% 37% 84% 

k Flows 

resentative catchment outlets set out in Ta
RM for small ungauged catchments in eastern
n Rainfall & Runoff (Institution of Engineers Au

uency-duration data for the section of 
uth of George Booth Drive was obtained fr
(http://www.bom.gov.au/hydro/has/cdirswe
 The estimated time of concentration for e

nfall intensities for a range of average recur

Estimated Time of Concentration (Tc) a
ntensities for Representative Catchments

Catchment Designation 

D S2C S1B S2B S2(3) S2(2

8 140 147 167 532 848 

 52 55 55 86 103 

5 19.3 19.2 18.8 14.5 12.9

1 26.5 26.3 25.7 19.8 17.7

2 34.2 33.8 33.1 25.5 22.9

2 43.8 43.4 42.4 32.9 29.6

0 49.5 48.9 47.9 37.2 33.5

0 57.0 56.0 55.0 43.0 38.7

0 74.0 74.0 72.0 56.0 51.0

erived using the PRM are set out in Table 6.1

 

en from Figure 10 
d less than half as 
erage in wet years.  

Day 

S2(2) S2(1) 

8.48 13.26 

11% 15% 

11% 16% 

29% 39% 

50% 56% 

91% 96% 

ble 6.5 have been 
n NSW as set out in 
ustralia, 1998). 

Surveyors Creek 
rom the Bureau of 

ebx/cdirswebx.shtml 
ach catchment and 
rrence intervals are 

and  
s 

) S2(1) 

1,326 

122 

 11.8 

 16.2 

 20.9 

 27.1 

 30.7 

 35.5 

 46.8 

11. 
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Table 6.11: Est

S2D

Area (ha) 108
Pe

ak
 R

u
n
o
ff
 (

m
3
/s

) 

0.5 Y 1.2

1 Y 2.4

2 Y 3.6

5 Y 5.5

10 Y 7.0

20 Y 9.1

100 Y 13.

6.6 Impact of Mining o

There are four potenti
result of the Project: 

 Subsidence e
loss of water
subsurface flo

 Subsidence e
held in pools 

 Changes in 
between the 

 Reduction in 
stormwater r

6.6.1 Potential Subsidenc

Subsidence can potent
which, such as conne
eliminated by the prop
designed to minimise
groundwater dependen

 Shallow surfa
would be min
to a maximu
(>32.5%).  T
almost all of 
catchment of
unlikely in t
naturally fill a
established p
to monitor fo
change in sur

  

asman Extension Project Area 
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imated Peak Flows (m3/s) for Represent

Catchment Designation 
D S2C S1B S2B S2(3) S2(2) 

8 140 147 167 532 848 

2 1.4 1.5 1.6 4.0 5.8 

4 2.9 3.0 3.3 8.2 11.6 

6 4.4 4.6 5.1 12.5 18.0 

5 6.7 7.0 7.8 19.3 27.6 

0 8.7 9.0 10.0 24.7 35.5 

1 11.2 11.5 12.9 32.0 45.9 

1 15.9 16.6 18.4 45.6 66.2 

on Flow 

al causes that might lead to a change in th

effects leading to cracking which could prov
r from the catchment or creek channels; or 
ow paths which bypass a section of creek; 

effects leading to changes in the depth and su
which could lead to a change in seepage and

groundwater levels leading to a change 
groundwater system and the creeks; 

the contributing catchment area as a resu
etention for pollution control purposes at the 

ce Effects on the Catchment and Creeks 

ially impact upon the flow regime in a numbe
ective cracking to the mine workings, wou
posed mine plan, particularly the establishme
e the impacts of subsidence on cliff lin
nt ecosystems and the creeks: 

ace cracking on the land surface is consid
nimised by subsidence controls that limit su
m of 150 mm, and to a maximum of 300 m
The subsidence control zone for cliffs and s
the slopes to be undermined above 100 m

f Surveyors Creek Tributary 2.  Surface cra
these areas where there is minimal soil 
any cracks.  Where surface cracking occurs o

procedures employed at the Abel Undergroun
or, and repair, any significant cracks.  As a re
rface runoff is expected.  

 

tative Catchments 

S2(1) 

1,326 

8.2 

16.6 

25.6 

39.5 

50.9 

65.9 

95.0 

he flow regime as a 

vide a pathway for 
provide alternative 

urface area of water 
 evaporation;  

in the interactions 

ult of the proposed 
pit-top area. 

er of ways, many of 
ld be mitigated or 

ent of SCZs that are 
nes, steep slopes, 

dered possible, but 
bsidence near cliffs 

mm on steep slopes 
steep slopes covers 

m AHD in the upper 
cking is considered 
depth available to 

on shallower slopes, 
d mine will be used 
esult, no significant 
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 Even where s
may lead to t
to lead to dr
system, or ha

 The impleme
particularly s
concludes th
proposed SC
cracks would
magnitudes 
extraction pa
a result, no m

There may be some m
described in Section 5
catchment hydrology. 

Due to the implementa
order streams, it is exp

 minimal surfa

 only a small n

 only a small 
impacted by 

These changes are d
anticipated to lead to s

Management strategi
watercourses would e
minimised and rectified

6.6.2 Changes in Groundw

The Groundwater Asse
levels underlying the S
minor inflow to one 
significantly lower than
system are predicted to

Figure 12 has been de
predicted change in ba
the representative catc

It should be noted t
Assessment included th
and Fassifern Seam), 
Open Cut and Bloomfie
in Figure 12 represe
projects.  

The positive baseflow 
creek and lost from t

asman Extension Project Area 
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surface cracking does occur, it would be rel
the creation of alternative sub-surface flow p
rainage from the surface flow regime to the
ave any significant effect on the soil moisture

entation of SCZs would minimise subsidence
second and third order streams.  The Subs
hat surface cracks are not expected to d
Zs are implemented, and that it is ‘very un
d develop above first workings pillars (
of <20 mm are expected) and ‘unlikely’ a

anels (where subsidence magnitudes <300 m
measurable loss of baseflow due to subsidence

minor changes to the location, depth and v
5.5, but these are very unlikely to be significa

ation of SCZs beneath the majority of second
pected that there would be: 

ace cracking,  

number of areas where scouring potential wo

number of pool areas that may have their 
subsidence changes.  

described in more detail in Section 5 ab
significant changes in baseflow. 

es and monitoring of the ground sur
ensure that any low-scale impacts are id
d in a timely manner. 

water / Creek Interactions  

essment indicates that under current cond
Sugarloaf Range ridgeline are at sufficient e

of the headwater creeks.  Elsewhere, t
n the creeks and minor losses of baseflow t
o occur. 

erived from outputs from the groundwater m
aseflow as a percentage of the average annu
chments for which flow analysis is presented i

that the groundwater model developed for
he mining operations for the Project (in the W

West Wallsend Colliery, Abel Underground
eld Colliery.  As such, the predicted changes
ent the potential cumulative impacts asso

values in Figure 12 indicate that water is b
the groundwater system.  Note that the gr

 

atively shallow and 
aths, but is unlikely 

e deep groundwater 
 regime. 

e along the creeks, 
sidence Assessment 
develop where the 
nlikely’ that surface 
(where subsidence 
above partial pillar 

mm may occur).  As 
e is expected.   

volume of pools as 
ant in the context of 

d order and all third 

uld increase, and 

shape and volume 

bove, but are not 

rface along these 
entified, managed, 

ditions groundwater 
elevation to provide 
the water table is 
to the groundwater 

odel and shows the 
ual flow for each of 
in Section 6.4.   

r the Groundwater 
West Borehole Seam 
d Mine, Donaldson 

s in baseflow shown 
ociated with these 

being gained by the 
raphs for upstream 
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catchments (S2B, S2C
baseflow to individual 
represent the cumulat
Surveyors Creek (S2). 

The predicted changes
Figure 12) indicate th
S2B where the existin
runoff) is predicted to 
other two headwater c
table and therefore ha
average annual runoff)
main tributary of Surv
Figure 9) groundwate
0.07% of average annu
of mining.  Even in a 1
baseflow from the cat
0.3% of the flow at Sit

These predicted chang
negligible and would 
Creek.  

6.6.3 Reduction in Contrib

Stormwater runoff from
captured and re-used 
the pit-top site would 
situation at the existin
5.7 ha of contributing
annual runoff by abou
(Note that the increase
compared to natural co
existing natural bushla

The reduction in runoff
would be partially offs
the car park would be
before being discharge
Drive – which drains to
annual runoff from the 

The water balance mo
of runoff of 4 ML/year
average annual runoff
(Table 6.7), or approx
of Surveyors Creek i
Surveyors Creek is c
variability of runoff from

Further detail regardin
Sections 8 and Sectio

asman Extension Project Area 
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C and S2D – see Figure 9 for locations) re
sub-catchments, while the graphs for S2(1
tive effects at various locations along the
 

s in baseflow as a proportion of average 
hat the main change would occur in the head
ng groundwater inflow (about 0.42% of t
reduce over the life of the mine to zero by

creeks (S2C and S2D) have bed levels above
ave very minor losses to the groundwater s
) which is not predicted to change as a result 
veyors Creek where it leaves the area of min
er contribution is predicted to change from a
ual flow at present (due to inflow above S2B)
1 in 10 dry year, by the end of mining the l
chment above S2B (1.6 ML/year) would on
e S2(1).   

es in baseflow attributable to changes in gro
have no measurable effect on the flow re

buting Catchment Area 

m the ‘dirty’ sections of the pit-top area (tota
or transferred to historic old mine workings.
continue to drain off site in a similar man

ng Tasman Underground Mine pit-top.  The e
 catchment to tributary S1B would be to r

ut 12 ML/year (or 4% of the runoff from th
e in predicted runoff from the ‘dirty’ sections
onditions [average 36 ML/year] is due to the 
nd with largely impervious surfaces.)   

f as a result of retention of all runoff from ‘dir
et by the sealing of the car park area (1.16
e directed into an oil/sediment trap and a 
ed into the road side drain on the southern si
o tributary S1B.  The runoff modelling indicat
car-park would be about 8 ML/year. 

delling indicates that there would be an ave
r in the pit-top area. This represents approx
f from the catchment of tributary S1B at G
ximately 0.1% of the average annual runoff fr
n the Project area (Table 6.5).  This re
considered negligible particularly in the co
m year to year (see Table 6.7 and Figure 1

ng water management at the new pit-top a
on 9.  

 

present changes in 
), S2(2) and S2(3) 
 main tributary of 

annual runoff (see 
dwater creek above 
he average annual 
y about 2027.  The 
e the existing water 
system (0.001% of 
of mining.   On the 

ning (Site S2(1) on 
a net gain of about 
) to zero by the end 
oss of groundwater 

nly constitute about 

undwater levels are 
egime in Surveyors 

al 5.7 ha) would be 
.  Other sections of 

nner to the existing 
effect of the loss of 
reduce the average 
at sub-catchment).  

s of the pit-top area 
replacement of the 

rty’ areas of the site 
6 ha).  Runoff from 
bio-retention swale 
de of George Booth 
es that the average 

rage net ‘retention’ 
ximately 1% of the 
George Booth Drive 
rom the catchments 
eduction in flow in 
ontext of the high 
1) 

area is provided in 
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7 WATER QUALI

7.1 Monitoring Locatio

Table 7.1 lists the si
monitoring is regularly
Tasman Underground 
sites. 

Table 7

Site 
No. 

Site Locat

2 Surveyors 

3 Surveyors 

4 Surveyors 

5 Surveyors 

6 Surveyors 

7 
Blue Gum 
Booth Driv

8 Blue Gum 

9 Blue Gum 

10 Blue Gum 

BG1 Blue Gum 

BG2 
Blue Gum 
Undergrou

BG3 
Blue Gum 
Undergrou

Monthly monitoring co
dissolved solids (TDS
observations/comment
samples from the area
BG2 and BG3) are mon

In addition to the rou
data from local creeks 

 Historic data, 
Water (NOW). 

- a site labe
tributary 
small area
Borehole 

- a site loca
on Figure

 Data collected 
July 2010 at v
Hunter Express

  

asman Extension Project Area 
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ITY 

ons and Parameters 

ites in the vicinity of the Project area at w
y undertaken on behalf of Donaldson Coal
Mine and the Project.  Figure 13 shows the

7.1: Water Quality Monitoring Sites 

tion 

Creek upstream of John Renshaw Drive 

Creek Tributary S2E at Shepperds Road 

Creek Tributary S2 at George Booth Drive 

Creek Tributary S1C at George Booth Drive 

Creek Tributary S1B at George Booth Drive 

Creek Headwater Tributary 1.5 km W of George
ve 

Creek upstream of George Booth Drive 

Creek at Stockrington Road 

Creek at Dog Hole Road 

Creek downstream of George Booth Drive 

Creek Tributary 3 upstream of Tasman 
und Mine 

Creek Tributary 3 upstream of Tasman 
und Mine 

omprises temperature, pH, electrical condu
S), total suspended solids (TSS), turbid
ts regarding flow conditions in the creek.  
a in the immediate vicinity of Tasman Under
nitored quarterly for a range of common anion

utine water quality monitoring undertaken fo
has been obtained from two other sources: 

some dating from the 1970s, provided by 
 This data relates to two sites on Wallis Cree

elled WC-RV on Figure 13 located just upstre
which contains the ‘Colliery Dam’ and receive
a in the south-west corner of the proposed m
Seam; and. 

ated about 12 km north of the proposed Proje
e 13).  

by contractors to the Roads and Maritime Se
arious sites on Blue Gum Creek and Surveyo
sway, currently under construction, crosses th

 

which water quality 
 in relation to the 
e locations of these 

Strahler  
Stream Order 

4 

1 

3 

1 

2 

e 
1 

3 

4 

4 

3 

1 

1 

uctivity (EC), total 
dity, sulphate and 

In addition, water 
rground Mine (BG1, 
ns and cations. 

or Donaldson Coal, 

the NSW Office of 
k: 

eam of a minor 
es runoff from a 

mining in the West 

ect area (not shown 

ervices (RMS) since 
ors Creek where the 
hese creeks.   
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Further reference to 
Settlement Strategy p
source document (Sh
assessment. 

7.2 Water Quality Ass

Water quality data coll
and Table 7.4, while 
sources listed above.  
It should be noted tha
relate to a particular cr

To identify any water q
use, the data in Table
Table 7.2.  The gener
potential for human-ind

Table 7.2: Hierarchy

Catchment Characterist

Sites where the creeks dr
from Mount Sugarloaf or t
and the catchment is 
subject to minimal human

Sites where the creek dra
from Mount Sugarloaf 
sections of creek in val
catchment of these sites 
and subject to minimal hu

Downstream sites on Su
are subject to human i
with rural residential se
cleared for grazing  

Sites on Blue Gum Creek 

 downstream of the Tas
Mine pit-top facilities a
Drive  

 on Stockrington Road 
Quarry 

 at Dog Hole Road whe
residential developme

Sites on Wallis Creek arra
upstream to downstream.

Table 7.3 and Table 
out in the ANZECC Gu
discussion in relation 
provided in Section 7.
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water quality in Wallis Creek is quoted 
prepared by Cessnock City Council (2003). 
earer, 1997) is unpublished and is not av

sessment 

lected on behalf of Donaldson Coal is summa
Table 7.5 and Table 7.6 summarise the d
Further data analyses and detail can be fou

at the naming conventions adopted for mon
reek system or the position along the creek.  

quality relationships that relate to topography
e 7.3 and Table 7.6 are presented in the s
ral sequence is from upstream to downstream
duced impacts.   

y of Monitoring Sites Listed in Table 7.3 a

tics Sites in Table 7.3 S

rain off steep slopes 
the Sugarloaf Range 
fully forested and 

n influence 

Site 3, Site 7, Site 
8, BG2 and BG3 

 

ains off steep slopes 
and onto flatter 

lley fill soils.  The 
is also fully forested 
uman influence  

Site 5 and Site 6 SC1

(als
infl
Boo

urveyors Creek that 
nfluence associated 
ettlement and land 

Site 2 and Site 4 SC3

located:    

sman Underground 
and George Booth 

BG1 BGC

near the Daracon Site 9  

ere there is rural 
nt upstream  

Site 10  

anged in order from 
. 

 WC
and

7.6 include the default ‘trigger’ values for lo
uidelines (2000) for comparison with monito
to the applicability of the default ANZECC
4. 

 

in the City Wide 
 Unfortunately the 

vailable for further 

arised in Table 7.3 
data from the other 
nd in Appendix 2.  
itoring sites do not 
 

y, geology and land 
sequence set out in 
m or with increasing 

and Table 7.6 

ites in Table 7.6 

1(U) and SC2(U) 

so subject to 
uence from George 
oth Drive) 

3(U) 

C(U) 

C-RV, WC(U)  
d WC-LP 

owland rivers as set 
ored data.  Further 

C ‘trigger’ values is 
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Table 7.3: Statistical Sum

Site Name Site 3 Site 7 BG3 BG

Creek Designation1 SC BGC BGC BG

Catchment 
Characteristics 

S
te

ep
  

fo
re

st
ed

 
h
ea

d
w

at
er

s 

S
te

ep
  

fo
re

st
ed

 
h
ea

d
w

at
er

s 

S
te

ep
  

fo
re

st
ed

 
h
ea

d
w

at
er

s 

S
te

ep
 

fo
re

st
ed

Potential for human 
influence 

Minimal hum

EC (field) 
(µS/cm) 

# Samples 50 32 12 1

Mean 333 803 698 5
20th %ile 216 632 544 1

50th %ile 337 750 705 3
80th %ile 415 976 872 1,0

pH (field) 

# Samples 50 32 12 1

Mean 6.6 7.2 6.9 7
20th %ile 5.9 6.9 7.0 5

50th %ile 6.3 7.2 7.3 7
80th %ile 7.3 7.6 7.5 8

Turbidity 
(NTU) 

# Samples 50 32 12 1

Mean 85 68 114 1
20th %ile 34 13 15 1
50th %ile 69 21 25 3

80th %ile 99 61 35 14

TSS 
(mg/L) 

# Samples 51 33 12 1

Mean 22 14 17 1
20th %ile 5 2 7 4
50th %ile 11 7 12 

80th %ile 34 24 20 2

TDS 
(mg/L) 

# Samples 51 33 12 1

Mean 288 489 414 3
20th %ile 230 366 335 1
50th %ile 275 460 402 2

80th %ile 324 613 500 5
Note 1:  Creek Designation> BGC = Blue Gum
Note 2: See Section 7.4 for an explanation of the s
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mmary for Basic Water Quality Parameters – Donaldson C

G2 Site 5 Site 6 Site 8 Site 4 Site 2 BG1 Si

GC SC SC BGC SC SC BGC B

fo
re

st
ed

 
h
ea

d
w

at
er

s 

M
o
d
er

at
el

y-
 

sl
o
p
ed

 
h
ea

d
w

at
er

s 

M
o
d
er

at
el

y-
 

sl
o
p
ed

 
h
ea

d
w

at
er

s 

M
o
d
er

at
el

y-
 

sl
o
p
ed

 
h
ea

d
w

at
er

s 

M
ix

ed
- 

st
ee

p
n
es

s 

D
ow

n
st

re
am

  
o
f 

h
ea

d
w

at
er

s 

M
o
d
er

at
el

y-
 

sl
o
p
ed

 
h
ea

d
w

at
er

s 

S
lig

h
tl
y 

d
o
w

n
st

re
am

man influence Rural and rural 
residential 

George Bo
Tasman Und

14 19 34 45 42 43 52 

83 234 365 744 728 590 708 8
61 159 282 606 402 354 510 5

70 205 369 770 653 530 750 8
022 256 411 941 1,018 766 918 1,
15 19 34 45 42 43 52 

7.0 7.0 7.4 7.2 6.8 7.1 7.1 7
5.8 6.6 6.9 7.0 6.4 6.7 6.8 7

7.0 6.9 7.5 7.3 6.7 6.9 7.1 7
8.1 7.4 7.9 7.4 7.2 7.3 7.4 7
14 20 35 45 42 43 36 

66 142 139 43 60 124 136 
12 46 25 9 16 43 16 
32 92 49 19 36 70 34 

48 128 105 40 84 203 88 
15 20 35 46 42 44 36 

12 31 31 12 21 68 35 
4 14 6 3 6 26 2 
8 21 16 7 12 38 8 

21 34 38 18 23 104 25 
15 20 35 46 43 44 52 

39 253 289 447 454 368 427 5
37 173 228 361 275 263 354 3
32 234 285 467 448 375 432 5

94 317 354 544 583 450 518 6
m Creek SC = Surveyors Creek WC = Wallis Creek 
significance of ANZECC default ‘trigger values’. 

 

oal Sites 

te 9 Site 10 ANZECC 

BGC BGC 

Default 
‘trigger 
values’2  
(range) d

o
w

n
st

re
am

  
o
f 

h
ea

d
w

at
er

s 

D
ow

n
st

re
am

 
o
f 

h
ea

d
w

at
er

s 

ooth Drive &  
derground Mine 
34 47 

125 – 2,200 
872 1,130 
526 751 

835 1,160 
,126 1,410 
34 47 

6.5 – 8.0 
7.4 7.3 
7.2 7.1 

7.5 7.2 
7.7 7.4 
34 47 

6 – 50 
76 62 
14 8 
31 22 

89 54 
35 48 

N/A 
20 25 
4 4 
8 8 

31 23 
35 48 

N/A 
538 685 
392 533 
514 683 

640 809 
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Table 7.4: S

Monitoring 
Site 

Al 
(mg/L) (

BG1 

# Samples 14 

Minimum 0.06 0

Average 0.62 0

Maximum 1.95 0

BG2 

# Samples 4 

Minimum 0.25 0

Average 1.71 0

Maximum 4.00 0

BG3 

# Samples 4 

Minimum 0.07 0

Average 1.33 0

Maximum 4.70 0

Site 9 

# Samples 0 

Minimum - 

Average - 

Maximum - 

ANZECC 95th %iles 0.055 0

 

Table 7.5: St

Mo

BG

SC

SC

SC

WC

AN

Area 
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tatistical Summary for Metals – Donaldson Coal Sites 

Cd 
(mg/L)

Cr 
(mg/L)

Cu 
(mg/L)

Fe 
(mg/L) 

Pb 
(mg/L)

Mg 
(mg/L)

Mn 
(mg/L)

14 14 14 15 14 3 14 

0.00005 0.001 0.001 0.54 0.0004 3 0.026 

0.00016 0.001 0.003 1.55 0.0013 9 0.104 

0.00130 0.002 0.008 3.00 0.0030 12 0.280 

4 4 4 4 4 4 4 

0.00005 0.001 0.001 0.41 0.0009 3 0.021 

0.00010 0.002 0.002 1.16 0.0021 3 0.066 

0.00017 0.003 0.004 2.70 0.0041 3 0.160 

4 4 4 4 4 0 4 

0.00005 0.001 0.001 1.40 0.0003 - 0.098 

0.00009 0.002 0.002 2.85 0.0027 - 0.510 

0.00021 0.003 0.005 5.80 0.0060 - 1.300 

0 0 0 0 0 0 0 

- - - - - - - 

- - - - - - - 

- - - - - - - 

0.00002 0.001 0.0014 - 0.0034 1.9 - 

tatistical Summary for Dissolved Oxygen – RMS Sites 

onitoring Site
Dissolved Oxygen (% saturated)

Minimum Average Maximum 

GC(U) 12 76 130 

1(U) 56 85 115 

2(U) 27 58 101 

3(U) 21 70 96 

C(U) 59 85 118 

NZECC 85 - 110 

 

Zn 
(mg/L)

14 

0.006 

0.058 

0.490 

4 

0.005 

0.105 

0.470 

3 

0.007 

0.010 

0.017 

4 

0.095 

0.644 

1.300 

0.008 
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Table 7.6: Statistical Sum

Site Name SC1(U) 

Creek Designation SC 

Catchment Characteristics 

M
o
d
er

at
el

y-
sl

op
ed

 
h
ea

d
w

at
er

s 

Potential for human influence 

Georg

 

EC (field) (µS/cm) 

# Samples 9 
Mean 385 

20th %ile 142 
50th %ile 166 
80th %ile 650 

pH (field) 

# Samples 9 
Mean 5.6 

20th %ile 5.1 
50th %ile 5.6 
80th %ile 6.1 

Turbidity (NTU) 

# Samples 9 
Mean 257 

20th %ile 147 
50th %ile 156 
80th %ile 319 

TSS (mg/L) 

# Samples 4 
Mean 61 

20th %ile 26 
50th %ile 38 
80th %ile 87 

Note 1:  See Section 7.4 for an explanation of the s

Area 
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mmary for Basic Water Quality Parameters – RMS and NO

SC2(U) BGC(U) SC3(U) WC-RV WC(U) 

SC BG SC WC WC 

M
o
d
er

at
el

y-
sl

op
ed

 
h
ea

d
w

at
er

s 

M
o
d
er

at
el

y-
sl

op
ed

 
h
ea

d
w

at
er

s 

D
ow

n
st

re
am

 o
f 

h
ea

d
w

at
er

s 

La
rg

e 
ca

tc
h
m

en
t 

w
it
h
 

st
ee

p
 h

ea
d
w

at
er

s 
an

d
 

lo
w

 s
lo

p
e 

va
lle

y 

La
rg

e 
ca

tc
h
m

en
t 

w
it
h
 

st
ee

p
 h

ea
d
w

at
er

s 
an

d
 

lo
w

 s
lo

p
e 

va
lle

y 

ge Booth Drive 

Rural and urban (Mulbring) 
Tasman 

Underground 
Mine 

14 21 13 39 19 
770 454 1,046 857 991 

309 310 278 646 482 
660 499 585 899 661 
892 561 716 1,068 769 

14 22 13 8 19 
6.7 7.1 7.0 7.5 7.2 

6.1 6.8 6.7 7.2 6.9 
6.9 7.0 7.1 7.6 7.3 
7.3 7.5 7.4 7.7 7.7 

14 22 13 9 19 
220 310 270 5 28 

10 83 57 2 14 
163 177 260 2 23 
281 589 472 5 41 

5 5 0 0 0 
8 29 - - - 

1 21 - - - 
3 26 - - - 
10 43 - - - 

significance of ANZECC default ‘trigger values’.

 

OW Sites 

WC-LP ANZECC 

WC 

Default 
‘trigger 
values’1 
(range) 

La
rg

e 
ca

tc
h
m

en
t 

w
it
h
 

st
ee

p
 h

ea
d
w

at
er

s 
an

d
 

lo
w

 s
lo

p
e 

va
lle

y 

48 

125 – 2,200 

915 

695 
895 

1,156 

40 

6.5 – 8.0 

7.5 

7.3 
7.6 
7.7 

48 

6 – 50 

63 

39 
63 
91 

0 

N/A 

- 

- 
- 
- 
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Any consideration of w
Sugarloaf and the Sug
seepage from the vario
for dewatering impact
groundwater quality in
characterised in 2002
installed in seven exp
sampling rounds were 
following findings: 

 The water qu
Fassifern Seam
below the Fas
(900 – 1,260 μ

 Most samples a

 One bore comp
with pH around
of dissolved iro
close to outcro
atmosphere. 

 A number of th
iron, ranging u

 The high disso
in conjunction 
have moderate

Details of the progress
various Annual Environ
2010, 2011).  Extractio
an area located either 
the mine portal.  Thi
(draining to the south
progressed in a wester
about mid-2009, after
Gum Creek side of the
(see Figure 4).  

Key aspects identified f

7.2.1 Salinity (EC) and To

 Because the c
associated gro
deeper strata w
recharge at ou
headwater cre
elevated salinit
comprises a h
20th percentile
reflection of th

asman Extension Project Area 
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water quality in the headwaters of creeks d
garloaf Range must take account of the qua
ous strata that include the relevant coal seam
t of mining.  As reported in the Ground
n the vicinity of the existing Tasman Unde
2 by the collection of samples from moni
ploration drillholes within and around the 
conducted between September and Decem

uality appears to be more saline in the a
m (2,770-5,280 μS/cm), and to a lesser deg
sifern Seam (2,100 μS/cm), than in the Fa
μS/cm).   

are slightly acidic, with pH values ranging fro

pleted in the Fassifern seam was found to be
d 4.7.  Samples at this bore contained very 
on, ranging from 272 to 1,245 mg/L.  The bo
op, where the coal seam was likely to be rea

he other samples also contained high concent
up to 85 mg/L. 

olved iron suggests the likely presence of pyr
with the mostly acidic pH, suggests that the

e acid generating potential.   

s of mining for the Tasman Underground Min
nmental Management Reports (Newcastle Co
on of coal from the Fassifern Seam commen
side of Mount Sugarloaf Road approximately 
is area underlies headwater tributaries of 
h) and Blue Gum Creek (draining to the 
rly direction either side of the Mount Sugarlo
r which mining progressed in a northerly dir
e ridge that separates Blue Gum Creek from

from the tabled summary data above are out

otal Dissolved Solids (TDS) 

coal measures were laid down in a marine
oundwater typically exhibits elevated salinity
which have been less subject to the flushing
utcrop zones of the more permeable coal s
eeks that drain from sandstone catchmen
ty, particularly at times of low flow when gr
igher proportion of the total flow.  The diffe

e and 80th percentile data in Table 7.3 an
is effect. 

 

raining from Mount 
lity of groundwater 

ms and the potential 
dwater Assessment, 
erground Mine was 
toring piezometers 
mine site.  Three 
ber 2001, with the 

aquifers above the 
gree in the aquifers 
assifern seam itself 

m 6.2 to 7.4.   

e moderately acidic, 
high concentrations 
re was located very 

adily exposed to the 

trations of dissolved 

rite in the coal, and 
e mine waters could 

e are set out in the 
oal Company, 2009, 
nced in mid-2007 in 
1 km south-west of 
both Slatey Creek 
north).  Extraction 
oaf Road ridge until 
rection on the Blue 
m Surveyors Creek 

lined below. 

e environment, the 
, particularly in the 

g effect of rainwater 
seams.  In general, 
ts typically exhibit 
oundwater seepage 
erence between the 
nd Table 7.6 is a 
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 Various strata 
catchments th
varying electric
the lowest con

 In the case of
Mount Sugarl
represented by

- the locatio
groundwa

- any dewa

- evaporati
dry condit

Some of these effects a

 Despite the fac
and the Sugar
BG3, Site 7 an
Surveyors Cre
7.3).   

 The historic tre
indicate that t
attributable to 
groundwater se

 Notwithstandin
(Sites 3, 5 and
generally only 
levels that are 
Creek.   

 Both Blue Gu
increasing salin
the Tasman U
general trend o

 All sites on W
Surveyors Cree

 All sites exhib
ANZECC defau

 However, Ces
undertaken by
abandoned Gle
potable supply
the default AN
observation su
within the catc

7.2.2 pH 

 The data for s
SC1(U)) indica
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in the vicinity of the Fassifern Seam which 
at drain from Mount Sugarloaf and the Sug
cal conductivity, with the Fassifern Seam itse
ductivity. 

f the small sub-catchments that drain from 
oaf and the Sugarloaf Range, the mon
y electrical conductivity and TDS) would be af

on of the monitoring point in relation to the m
ater seepage; 

tering of the contributing strata as a result of

on from the creeks and pools leading to eleva
tions.  

are illustrated in Figure 14. 

ct that they originate from the steep slopes 
loaf Range, headwater tributary sites on Blue
nd Site 8) exhibit significantly higher EC tha
ek (Site 3 shown on Figure 14; Sites 5 an

ends in EC at sites BG1, BG3, Site 7 and Site
he higher EC in the creeks that drain into B
the catchment geology, particularly the loca

eepage, rather than any mine de-watering ef

ng the lower EC in the upper tributaries o
d 6), EC values on the main tributaries (Site
slightly lower than in Blue Gum Creek while 
comparable with those at Site 7 in the headw

um Creek and Surveyors Creek exhibit a
nity from upstream to downstream with no ap
Underground Mine pit-top facilities disting
on Blue Gum Creek. 

Wallis Creek exhibit a range of EC compa
ek and Blue Gum Creek.   

bit a range of EC that are within the rang
lt trigger values for lowland streams. 

ssnock City Council (2003) quotes a wa
y Shearer (1997) which found that Wallis Cre
en Ayr mine, was highly saline and there
y and for the maintenance of aquatic ecosy
NZECC trigger levels current at the time (AN

pports the conclusion that there are localised
chments in the vicinity of the Project. 

some of the upstream tributaries (particula
ates that runoff from the steep rocky “n

 

outcrop within the 
garloaf Range have 
elf generally having 

the steep slopes of 
itored salinity (as 
ffected by: 

main sources of 

f mining; 

ated salinity during 

of Mount Sugarloaf 
e Gum Creek (BG2, 
an the tributaries of 
d 6 listed in Table 

e 8 (see Figure 14) 
Blue Gum Creek are 
ation and quality of 
ffects. 

of Surveyors Creek 
e 4 and Site 2) are 
Site SC2(U) has EC 
waters of Blue Gum 

a general trend of 
pparent influence of 
guishable from the 

arable to those in 

e specified for the 

ater quality study 
eek, adjacent to the 
fore unsuitable for 
stems according to 
ZECC, 1992).  This 
d sources of salinity 

rly Site 3 and Site 
natural” headwater 
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catchments te
are typical of s

 Data from mo
Mine (i.e. Site 
or slightly hig
upstream of t
indicating that
catchment cha
(see Figure 15

 Site 6 has a 
levels of pH, w
evidence that
characteristics,
Appendix 2). 

 The data indica
of the data 
subsidence wit
Mine pit-top fa

7.2.3 Turbidity and Total 

 Given that Sit
catchments, av

 Similarly, site
despite the fa
source of turbi

 Notwithstandin
concentrations
headwater cat
solids. 

 At all sites mo
turbidity is ab
complies with t

 Sites WC-RV, 
Since each of t
Creek is gener
However, the
progressively i

7.2.4 Dissolved Oxygen 

 No general tr
dissolved oxyg
Data). 

 The average v
trigger range. 

 The minimum 
ANZECC trigge
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nds to have low pH, presumably reflecting a
sandstone geology. 

nitoring sites downstream of the existing Ta
8 and BG1) exhibit moderately higher levels

gher.  However, monitoring sites in the sa
he mine (i.e. Site 7 and BG2/3) exhibit si
t the difference in pH levels are a result o
aracteristics and not an effect of upstream 
5). 

relatively pristine steep forested catchment
with some recordings in excess of pH 8.0.  Th
t differences in pH are an effect of d
, rather than mining operations upstream

ates that there are differences in pH between
indicates that there is any influence attr
thin the catchment or influence from the Ta
cilities.  

Suspended Solids (TSS) 

tes 3, 5, 6, 7 and BG2/3 are all located on
verage turbidity is high. 

s SC1(U), SC2(U) and BGC(U) exhibit hi
ct that, apart from the natural catchment,
dity is George Booth Drive. 

ng the fact that turbidity is high at many site
 are relatively low.  This suggests that 
tchments is influenced by other factors, n

onitored in Surveyors Creek and Blue Gum C
bove the ANZECC default trigger value on 
the default trigger values 20% of the time. 

WC(U) and WC-LP all exhibit consistent low
these sites is situated on Wallis Creek, this i
rally lower in turbidity than Blue Gum Creek o
ere is a noticeable trend in Wallis Cre
ncreasing downstream. 

end or pattern is discernible based on th
gen data (refer to Section 1.2.2 of Appendi

values for BGC(U) and SC3(U) are below t

values for all RMS monitoring sites are 
er range. 

 

acid conditions that 

asman Underground 
s of pH, around 7.0 
ame catchment but 
milar levels of pH, 

of the difference in 
mining operations 

t and exhibits high 
his provides further 
ifferent catchment 

m (see Figure 4 in 

 catchments.  None 
ributable to either 
asman Underground 

n relatively pristine 

gh turbidity levels 
 the only potential 

s, suspended solids 
turbidity in these 

not just suspended 

Creek except Site 8, 
average and only 

w levels of turbidity. 
ndicates that Wallis 
or Surveyors Creek. 
eek with turbidity 

e limited available 
ix 2: Water Quality 

he default ANZECC 

below the default 
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7.2.5 Metals 

Any assessment in re
quantity of data (see T

 All data entries
to or above the

 Average value
values. The mi
ANZECC trigge

 All values for 
default ANZEC

The previous mining in
below the Fassifern S
does not outcrop with
previous mining in th
Accordingly, there does
concentrations and pre

7.3 Cessnock LGA Cat

The Cessnock LGA Catc
Shearer (1997), aime
environment through a
and land use.  The ma
Settlement Strategy (C
were: 

1. Areas in the no
Anvil Creek, Bl
were found to b

2. The results of 
upper reaches 
guidelines for t
and agricultura
possibly as a r
use of fertilise
abandoned mi
exceeded the A

3. Wallis Creek, ad
therefore unsu
ecosystems (AN
Resources Pote
the lower reach
sulphate soils. 

4. Overall, water 
catchment com
is highly degrad
LGA. 
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lation to concentrations of metals is restric
Table 7.4): 

s for aluminium, cadmium, chromium and ma
e default ANZECC trigger values. 

es for copper and zinc are above the defau
inimum value for zinc at Site 9 in particular i

er value. 

lead, except maximum values at BG2 and B
C trigger values. 

 the area was in the West Borehole Seam, wh
eam (currently mined at the Tasman Unde
in the catchment areas that have been mon
he West Borehole Seam occurred from a
s not appear to be any connection between t

evious mining activities in the catchment of Bl

chment Study 

chment Study, which was prepared for Cessn
ed to assess the relative health of Cess
analysis of a range of factors including water
in findings of the study, which were derived 
Cessnock City Council, 2003) (source docum

orth and east of the Cessnock LGA (including
lack Creek, Wallis Creek, Swamp Creek an
be in relatively poor health.   

water quality monitoring indicated that w
of the Wallis Creek catchment met th

the maintenance of aquatic ecosystems, po
l use.  Further downstream, water quality sig

result of agricultural land uses (intensive ag
rs and associated soil erosion) and leacha
ne sites.  Consequently, many water q

ANZECC (1992) guideline values.   

djacent to the abandoned Glen Ayr mine, wa
itable for potable supply and for the main
NZECC, 1992).  In addition, Department of P
ential Acid Sulphate Soil Maps (1995) indicat
hes of Wallis Creek have varying potential t

quality monitoring, visual inspections of 
bined with land use investigations revealed 
ded when compared to other, less developed

 

cted by the limited 

agnesium are equal 

ult ANZECC trigger 
is above the default 

BG3, are above the 

hich is about 200 m 
erground Mine) and 
nitored.  Access for 
areas further east.  
he observed metals 
lue Gum Creek. 

nock City Council by 
nock’s local water 
r quality monitoring 
from the City Wide 

ment not published), 

g the catchments of 
d Four Mile Creek) 

ater quality in the 
e ANZECC (1992) 

otable water supply 
gnificantly declined, 
gricultural activities, 
ate intrusions from 
quality parameters 

as highly saline and 
ntenance of aquatic 
lanning and Natural 
ted that soils along 
o develop into acid 

the Wallis Creek 
that the catchment 

d catchments in the 
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7.4 ANZECC Default Tr

The data in Table 7.3 
time, the water quality
not comply with the d
the ANZECC Guidelines

The Guidelines provide
parameters as either a
indicator is above a th
may be a risk that the
these ‘trigger’ values i
are not prescribed limit

The Guidelines also sta

“Trigger values a
criteria.  Local co
necessary to tailor

The Guidelines also sta
to provide an indicatio
derivation of ‘trigger’ 
For physical and chem
such as that surround
the use of the 20th and
reference system as 
monitoring data summ
for the creeks influence

Table 7.7: 

Parameter 

EC (µS/cm) 

pH 

Turbidity (NTU

In line with the way t
proposed trigger value
ranges in which the ma
can be expected outsid
would be if readings ou
Under those circumst
whether the cause was
would need to be taken

Although the data in Ta
of various metals th
insufficient data to jus
and Blue Gum Creeks
dataset is available.  
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rigger Values 

and Table 7.6 indicates that, for a significan
y in relatively pristine catchments within the
efault water quality trigger values for lowlan
s published in 2000 (“the Guidelines”).  

e default ‘trigger’ values for different indicato
a ‘threshold value’ or as a ‘range of desirable 
hreshold value or outside the range of desir
e environmental value will not be protected
s to provide a ‘trigger’ for action or further i
ts. 

ate that: 

re conservative assessment levels, not ‘pa
onditions vary naturally between waterway
r trigger values to local conditions or ‘local gu

ate that two years of monthly sampling is reg
on of the local ecosystem variability and to 
values appropriate to conditions in a partic

mical stressors for slightly or moderately dist
ing the Tasman Underground Mine, the Guid

d 80th percentile values of the data obtained f
the basis for revised ‘trigger’ values.  On

marised in Table 7.3 and Table 7.6, approp
ed by the Project are set out in Table 7.7.  

Proposed Water Quality 'Trigger’ Value

Proposed ‘Trigger’ Value Ran

125 – 2,200 

5.0 – 8.0 

U) 10 – 500 

that the ANZECC trigger values are intende
s in Table 7.7 do not represent ‘limits’.  Rat
ajority of observations can be expected, but 
de this range on occasions.  The ‘trigger’ for f
utside these ranges occurred persistently in a
tances, further investigation would be req
s related to mining activities and, if so, wha
n. 

able 7.4 indicates that many water samples 
at exceeded the ANZECC default ‘trigger
tify alternative ‘trigger’ values for the catchm
s in the short term.  This should be revie

 

nt proportion of the 
e Project area does 
nd rivers set out in 

ors of water quality 
values’.  Where an 

rable values; “there 
d”.  The purpose of 
investigation.  They 

ass/fail’ compliance 
ys and it may be 
idelines’.” 

garded as sufficient 
provide a basis for 

cular creek system.  
turbed ecosystems, 
delines recommend 
from an appropriate 
n the basis of the 
priate trigger values 

es 

nge 

ed to be used, the 
ther, they represent 
future observations 

further investigation 
a particular location.  
quired to ascertain 
t mitigation actions 

had concentrations 
r’ values, there is 
ments of Surveyors 

ewed once a larger 
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Key to Responsibility for Monitoring Sites 

• Donaldson Coal • Hunter Expressway 
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Water Quality Mo• NSW Office of Water 

 

 

Figure 13: 
onitoring Locations 
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oric Variation in Electrical Conductivity at

Historic Variation in pH at

 

 

Figure 14: 
t Headwater Sites 

 

Figure 15: 
t Headwater Sites 
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8 WATER MANA

The water managemen
and documented in det
been undertaken to d
provide adequate supp
so as to minimise the p

It is proposed to adop
largely independently o

1. A pit-top st
stormwater ru
used for dust
transferred to

2. A mine wate
workings.  A 
workings for 
Any excess w
Borehole Seam

3. The pit-top s
existing off-s
‘dirty’ stormw

Figure 16 shows the 
sub-catchments while
management systems.
water balance for each 

8.1 Water Sources 

The two main sources 
area and the groundwa

8.1.1 Pit-Top Surface Run

Table 8.1 summarise
Figure 16) which hav
runoff from different ar

8.1.2 Groundwater Inflow

Predictions of ground
Groundwater Assessme
the mine are shown 
represent the total vol
the mine on a particu
geological conditions a
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GEMENT SYSTEM 

nt system proposed for the Project is summa
tail in Appendix 3.  The analyses provided in
demonstrate the ability of the water mana
plies of water for operational purposes and co
potential for off-site impacts. 

pt three main water management systems 
of each other: 

tormwater management and recycling 
unoff from the ‘dirty’ areas of the site.  This 
t suppression and the wheel wash and any
 historic old workings in the West Borehole S

er management system that takes water 
proportion of this water would be treated a
underground dust suppression and proces

water would be transferred to historic old wo
m. 

stormwater drainage system that would c
ite drainage systems from all areas that 
ater. 

general arrangement of the pit-top area in
e Figure 17 shows a schematic of the
  The system is described further below and
 of the first two systems is provided in Sectio

of water for the Project are the surface runo
ater inflow to the mine workings. 

noff 

s the characteristics of the pit-top sub-catc
ve been designated to allow appropriate tre
reas, in line with its stormwater pollution pote

w  

dwater inflow to the mine workings are
ent (Appendix B to the EIS).  The predicted
in Figure 18.  Note that the flows depic
lume over a calendar year.  The actual volu
ular day can be expected to fluctuate acc
nd operational conditions.   

 

rised in this section 
n Appendix 3 have 
agement system to 
ontrol any discharge 

that would operate 

system to collect 
water would be re-
y excess would be 
eam. 

pumped out of the 
and returned to the 
ssing requirements.  
orkings in the West 

onvey runoff to the 
would not produce 

ncluding designated 
e proposed water 
d an analysis of the 
on 9. 

off from the pit-top 

chments (shown on 
eatment of surface 
ential. 

e provided in the 
d annual inflows to 
cted in Figure 18 
ume pumped out of 
cording to localised 
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Tab

 
Catchment  

A Office, Mess and Car-parkin
(including water storage tan

B Workshop / Fuel storage / W

C Access Road 

D Coal Stockpile and Loading
(inc Surface Runoff Storage

E Box Cut 

F Inert Materials Storage Area
Effluent Disposal 

G Bushland - Downstream of B

H Bushland  - North Site 

I Mine Water Storage Dam (5

8.2 Water Discharge 

8.2.1 Groundwater 

Groundwater inflow to 
Storage Dam (‘I’ on F
Storage Dam are provi

8.2.2 Pit-Top Surface Wat

The pit-top sub-catchm
to provide the most eff

 Sub-catchment ‘
amenities would d
on the southern sid

 Sub-catchments 
the site (coal stoc
sub-catchments ‘B
corner of the coa
Water Dam located

The sump would 
removal of sedime
equipped with a ba

Runoff from sub-c
to the Surface Run
overflow from the 

 Sub-catchment ‘
be used to store 
required for mine 
pollutants except 
would be drained 
that runs generall
Surveyors Creek t
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ble 8.1: Pit-Top Sub-Catchments 

Area (ha) Surface  
Treatment R

king areas  
anks) 

1.16 Asphalt Offsite v

/ Wash-bay 0.87 Hardstand Surface 

0.38 Asphalt Surface 

ng Area 
ge Dam – 4 ML) 

2.35 Hardstand Surface 

2.06 Gravel Road Surface 

rea /  4.16 Natural Offsite v

f Box Cut 3.67 Natural Offsite 

4.62 Natural Offsite 

 (5ML) 0.31 Dam Mine Wa

the mine would be pumped to a 5 ML turke
igure 16 and Figure 17).  Further details 
ded in Section 8.3.2 below. 

ter Runoff 

ments have been designed to segregate ‘clea
ficient treatment process, as follows: 

‘A’:  The car park and immediate surrounds
rain via a bio-retention swale into the roadsid
de of George Booth Drive. 

‘B’, ‘C’, ‘D’ and ‘E’:  Surface runoff from 
ckpile and loading area, mine portal and th
B’, ‘C’ and ‘D’) would be directed to a sum
l stockpile area from where it would overf
d immediately east of the coal stockpile area.

be designed to capture coarse sediment an
ent by a front-end loader.  The outlet of t
affle to retain any oil within the sump.   

atchment ‘E’ (haul road and box-cut) would 
noff Storage Dam from a sump within the bo
box-cut sump would be directed to the histor

F’:  The laydown area to the south of the wo
the inert hardware, such as pipes, mesh a
operations.  This area is not expected to b
occasional minor ground disturbance.  Run
in a southerly direction around the portal v
y along the contour and would discharge in

that drains past the eastern side of the site.

 

Runoff Destination 

 via bio-retention swale 

e Runoff Storage Dam 

e Runoff Storage Dam 

e Runoff Storage Dam 

e Runoff Storage Dam 

 via grassed swale 

 

 

Water Storage Dam (5 ML) 

ys-nest Mine Water 
on the Mine Water 

n’ and ‘dirty’ runoff 

s of the offices and 
de drainage system 

the ‘dirty’ areas of 
he workshop area - 
mp in the northern 
flow to the Surface 
   

nd allow access for 
the sump would be 

be pumped directly 
ox-cut.  Emergency 
ric old workings. 

orkshop area would 
and conveyor belts 
be a source of any 
noff from this area 
via a grassed swale 
nto the tributary of 
.  A bund would be 
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constructed on the
into the box-cut.  

 The part of Sub-c
used for spray irrig
guideline Use of E
100 m from the cr

 Sub-catchment ‘
This area would be
southern side of G

8.3 Water Storages 

8.3.1 Old Workings in the

The new pit-top for the
the West Borehole Sea
of the existing groundw
7,000 ML of void space

It is proposed to use t
Water Storage Dam a
‘zero discharge’ site to
transferred to the old 
same coal seam, the w
One or more bores wo
underground workings 

8.3.2 Mine Water Storage

The Mine Water Stora
adjacent to the office
pumped direct to this 
to account for variatio
Water Storage Dam w
disinfected and placed
pumped back for re-us
Mine Water Storage D
would drain to the old w

8.3.3 Surface Runoff Stor

The Surface Runoff Sto
would receive all runo
area of 5.53 ha.  Wate
Surface Runoff Storage
corner of the coal stoc
and oil.  Water retaine
suppression within the
directed into the bore
beneath the site. 

The dam would be desi
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e down-slope side of the swale to prevent sur

atchment ‘F’ located within the power-line 
gation of treated effluent from the site.  As r

Effluent by Irrigation (2004a), this area has 
eek.  

H’:  The northern border of the site would r
e allowed to continue to drain naturally to the
eorge Booth Drive. 

e West Borehole Seam 

e Project is located vertically above historic o
m.  By reference to plans of the old workings

water level, Donaldson Coal has established t
e in the old workings.   

he existing void space to store any excess w
nd Surface Runoff Storage Dam, effectively

o the surface environment.  As the majority 
workings would be groundwater derived fro

water would be recycled back to the same hyd
ould be constructed from the pit-top area to
and allow transfer of excess water. 

e Dam and Storage Tank 

age Dam (‘I’ on Figure 16 and Figure 17
es and amenities area.  Water from unde
dam which has been sized (5 ML) to provide
n in day to day pumping from the mine.  W
would be treated to remove sediment an

d in a 200 kilolitre (kL) storage tank from 
se in the underground workings.  Excess wat
am would drain by gravity to the head-work
workings. 

rage Dam 

orage Dam located on the eastern side of the
off from sub-catchments ‘B’, ‘C’, ‘D’ and ‘E’,
er from sub-catchment ’E’ (the box-cut) would
e Dam while all others would drain via a su
kpile area which would be designed to captu
d in the Surface Runoff Storage Dam would 

e pit-top area and for the wheel wash.  An
e which would drain to the old historic wo

igned to have two zones: 

 

rface runoff draining 

easement would be 
required in the DEC 
a buffer of at least 

remain undisturbed.  
e table drain on the 

ld mine workings in 
s and measurement 
hat there is at least 

water from the Mine 
y making the site a 

of the water to be 
m elsewhere in the 
drogeologic system.  
 connect to the old 

7) is to be located 
erground would be 
e balancing storage 

Water from the Mine 
d oil before being 
where it would be 

ter pumped into the 
ks for the bore and 

e coal stockpile area 
, a total catchment 
d be pumped to the 
mp in the northern 

ure coarse sediment 
be re-used for dust 

ny excess would be 
rkings immediately 
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 A lower storag
water for dust 
has been unde
has taken acco
suppression wh
runoff.  Furthe

 An upper surch
excess runoff 
discharge to th

A spillway culvert (no
storage zone) would d
structure connected to
site.  This structure wo
2.4 m deep) with a f
225 mm diameter). 

8.4 Water Requiremen

8.4.1 Underground Opera

In the existing Tasman
water is pumped unde
the volume of water re
September 2010 indic
conservative requireme

It is anticipated that w
in line with the constru

Table 8.2: Constru

Activity 

Construction of drift 

Development works 

Development and 
secondary extraction 

The following arrangem
in Table 8.2: 

 One of the first ele
would be the Surfa
control dam while 
significantly large
disturbance area (
Construction (Land
sediment control 
emptied within 5 d
remaining 4 ML o
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e zone (nominal capacity 4 ML) which would 
suppression and wheel wash purposes.  The

ertaken using the water balance model (see S
ount of the variability of rainfall-runoff and re
hilst seeking to maximise the proportion of w
r details of this analysis are provided in Appe

harge zone (2 ML) which has been sized to be
from a 20 year average recurrence inter

he natural environment. 

ominal 600 mm diameter with invert at the
direct water retained in the surcharge zon
 the bore which drains to the old historic wo

ould comprise a concrete header tank (nomina
unnel shaped base leading into a bore (pro

nts and Supply 

ations 

n Underground Mine which uses four continuo
rground for dust suppression and cooling pu
equired to support the operation for the perio
ates an average requirement of 79 kL/day. 
ent of 90 kL/day has been assumed for asses

water requirements for the Project would pro
uction sequence set out in Table 8.2.  

uction Activities and Estimated Water Req

Timing Machinery 

Approx 6 months  
Starting early 2014 

Two road headers 

Ongoing 
Starting late 2014 

Nominally two 
continuous miners 

Ongoing 
Starting early 2016 

Nominally four 
continuous miners 

ments are proposed for water supply for the 

ements to be constructed in association with 
ace Runoff Storage Dam which would initially
earthworks are being undertaken.  The tota

r than the volume required for sediment 
7.1 ha) in accordance with Managing Urban S
dcom 2004) (1 ML for a 5 day 90th percentil
requirements, the 2 ML surcharge zone in 
days of inflow (in accordance with the requi
f storage zone would be retained for water

 

be used to provide 
e sizing of this zone 
Section 9.1.5) and 
quirements for dust 
water supplied from 
endix 3. 

e sufficient to retain 
rval storm without 

e top of the lower 
ne into a discharge 
orkings beneath the 
al 1.8 m diameter x 
ovisionally sized as 

ous miners, treated 
rposes.  Records of 
od January 2009 to 
 For the Project a 

sment purposes. 

ogressively increase 

quirements 

Water 
Requirements  

45 (kL/day) 

45 (kL/day) 

90 (kL/day) 

activities identified 

the pit-top facilities 
y act as a sediment 
al volume (6 ML) is 
control in for the 

Stormwater: Soils & 
e storm).  To meet 
the dam would be 

irements) while the 
r supply for surface 
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and underground 
be constructed 3-6
in excess of that r
water requiremen
sediment concentr

 If there is insuffic
potable water wou

 Once developmen
groundwater inflow
Water Storage Da
ongoing requireme

 Any supplementar
provided by excess

 Once full seconda
groundwater inflow

8.4.2 Dust Suppression an

Water requirements fo
site are estimated to b
40 kL/day when the si
truck access road to t
access road to the por
water is required for th

The footprint of the new
footprint of the existin
peak water requirem
30 kL/day (about 11 M
Storage Dam. 

Water for the wheel wa
Dam.  Based on exper
Mine pit-top facilities, 
the wheel wash. 

8.4.3 Potable Supply 

Potable supply would 
tank.  During 2011, th
Mine (which has a 
approximately 15 kL/da

At the new pit-top for 
rainwater.  Accordingly
expected to be less tha
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construction.  The Surface Runoff Storage D
6 months in advance of the construction of th
required for surface earthworks would be av
nts for construction of the drift after tre
ration and provide disinfection. 

ient water from surface runoff for the const
ld be imported by tanker truck (up to two loa

nt work commences in the coal seam, it 
w would commence.  This water would be p
m and, after treatment, this water would be

ents for the development works.   

ry water supply for initial mine developme
s surface runoff or potable supply by tanker t

ry extraction commences in early 2016, it 
w would exceed the requirements for undergr

nd Wheel Wash 

or dust suppression at the existing Tasman 
be about 50 kL/day on a hot dry day, with a
te is operating.  This water is used for dust 
the coal loading area, around the worksho
rtal as well as top-up water for the wheel w
he coal stockpile because the coal is saturated

w pit-top facilities for the Project is significan
g Tasman Underground Mine pit-top facilitie
ent is estimated by Donaldson Coal to 

ML/year).  This water would be drawn from 

ash facility would also be drawn from the Surf
rience of a similar facility at the existing Ta
3.5 kL/day (1.3 ML/year) has been allowed 

be provided by tanker truck and stored in 
he average usage of potable water at the Ta
similar workforce to that proposed for 

ay.  This water usage included water for toile

the Project, site water for toilet flushing wou
y, the potable water usage for the new pit-to
an 15 kL/day. 

 

Dam is expected to 
he drift.  Any water 

vailable to meet the 
eatment to reduce 

ruction of the drift, 
ads per day). 

is anticipated that 
pumped to the Mine 
e used to meet the 

ent work would be 
truck. 

is anticipated that 
round operations.   

Underground Mine 
an average of about 
suppression on the 
p area and on the 

wash.  No additional 
d when discharged. 

tly smaller than the 
s.  Accordingly, the 
be approximately 

the Surface Runoff 

face Runoff Storage 
asman Underground 
for water loss from 

an on-site 200 kL 
asman Underground 

the Project) was 
t flushing.  

uld be sourced from 
op for the Project is 
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8.5 Effluent Treatmen

The wastewater treat
Underground Mine com
secondary quality efflu
area of about 6,000 m2

mine. 

The new pit-top for the
Effluent would be disp
under the power-line e
‘F’ on Figure 16.)  The
(20,000 m2) which pr
together with the nece
drainage line (DEC, 20
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nt and Disposal 

tment and effluent disposal system at the
mprises an aerated wastewater treatment sys
ent, and disposal of treated effluent by spra
2.  This system is licensed by the EP&A unde

e Project would utilise a similar treatment an
osed of by spray irrigation onto the open gr
easement (comprising the south west section
e available land area within the easement is 
ovides sufficient area (about 6,000 m2) fo

essary buffer distances, including being more 
04a). 

 

e existing Tasman 
stem that produces 
y irrigation onto an 
r EPL 12483 for the 

nd disposal system.  
rassed area located 
n of sub-catchment 
approximately 2 ha 

or effluent disposal 
than 100 m from a 
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Figure 16: Tasman Extensi
(Source: Ardill Payne & Partners –

 

ion Pit-top Layout 
– Drawing 7247/Fig1/A) 
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Predicted Annual Grou

(Source

 

 

 

 Figure 18: 
undwater Inflows 

: RPS Aquaterra, 2012) 
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9 PIT-TOP WATE

As described in Sectio
include three largely in

 A pit-top sto
stormwater run

 A mine wate
workings and t

 The pit-top st
that would not 

The systems are show
with the first two of 
below. 

9.1 Pit-Top Stormwate

9.1.1 Overview 

The water balance ass
runoff areas of the pit-
Figure 17) has been 
climate data.  The mod

 Different runo

 Storage of run

 Evaporation fr
determined fro

 An allowance 
mm/day); 

 Extraction of w

 Transfer of ex
is drained to t

 Overflow to th
exceed the su
this is anticipa
recurrence int

9.1.2 Climate Data 

The runoff component
potential evapotranspi
characteristics of the
Section 6.1 and desc
year daily rainfall reco
at Tasman Undergroun
monthly averages of p
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ER BALANCE 

on 8, the water management system for the
dependently sub-systems: 

ormwater management and recycling s
noff from the ‘dirty’ areas of the site; 

er management system to take water p
treated and returned for operational purposes

tormwater drainage system to convey ru
produce ‘dirty’ stormwater. 

wn schematically on Figure 17.  The water 
these systems is described in Section 9.1

er Recycling System Water Balance

ociated with the stormwater management sy
-top area (sub-catchments ‘B’, ‘C’, ‘D’ and ‘E
analysed using a daily water balance mode

del accounts for: 

off characteristics of hardstand areas and the 

noff in the Surface Runoff Storage Dam; 

rom water surfaces, the coal stockpile and ha
om the climate data - see below); 

for seepage loss from the Surface Runoff Sto

water for dust suppression and for top-up of t

xcess water via a culvert connected to a sump
the old historic workings via a bore; and 

he creek in the event that the volume of runo
rcharge capacity of the Surface Runoff Storag

ated to only occur in storms in excess of 20 y
terval, this mode of overflow is allowed for in 

t of the water balance analysis utilised the
ration dataset as that used for the assess
 catchments overlying the extraction are
ribed in further detail in Appendix 1).  Th
rd based on correlation established between 
nd Mine, Mulbring and Morpeth.  For runoff 
potential evapotranspiration derived from th

 

e new pit-top would 

system to manage 

pumped out of the 
s; 

unoff from all areas 

balance associated 
1 and Section 9.2 

e 

ystem for the ‘dirty’ 
’ on Figure 16 and 
l with 125 years of 

coal stockpile area; 

rdstand area (as 

rage Dam (0.5 

the wheel wash; 

p from which water 

ff is sufficient to 
ge Dam.  (Although 

years average 
the model.) 

e same rainfall and 
ment of the runoff 
ea (as outlined in 
is comprises a 125 
the rainfall records 
modelling purposes 
e digital version of 
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the Climatic Atlas o
Meteorology, 2002) ha

Because water requirem
and wind speed on a p
assessed using a datas
monthly averages of p
from Cessnock has bee
that do not have coinc
by reference to the a
record for the year w
utilised. 

9.1.3 Pit-Top Runoff Estim

Runoff was estimated 
Appendix 1.  The ad
stockpile are listed in T

Table 9.1: Adopte

Parameter 

C1 

C2 

C3 

A1 

A2 

A3 

Kbase 

Ksurf 

9.1.4 Water Uses and Sup

Water uses have been 

 dust suppressi
Thompson and

 wheel wash: a
existing Tasma

As noted in Section 8
the underground work
purposes.  The water b
Runoff Storage Dam w

9.1.5 Water Balance 

The water balance mo
statistics for the long t
with data for years tha
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of Australia: Evapotranspiration (Version
ve been used. 

ments for dust suppression are largely a func
particular day, the estimation of these requi
set of daily pan evaporation, which is much 
potential evapotranspiration.  The daily pan 
en used for this purpose.  For those years o
cident pan evaporation records, a synthetic 
annual rainfall.  For a year without pan ev
ith the rainfall record closest to that of the

mation 

using the AWBM model which is described 
dopted model parameters for hardstand a
Table 9.1. 

ed AWBM Parameters for Pit-Top Runoff 

Hardstand and  
Sealed Areas 

Coal Stockpile

2.0 5.0 

0.0 10.0 

0.0 0.0 

1.0 0.5 

0.0 0.5 

0.0 0.0 

0.96 0.96 

0.1 0.1 

pplementary Supply 

based on the following assumptions: 

on: as a function of evaporation deficit (bas
d Visser, 2002); and 

average of 3.5 kL/day based on observed
an Underground Mine. 

8.4.1 above, the average daily volume of gro
ings is expected to exceed the volume requ

balance model assumes that any shortfall in w
ould be met from excess water from undergro

odel was run for the full 125 years of climat
term annual average water balance have be
t represent median, 1:10 dry and 1:10 wet y

 

 1.0, Bureau of 

ction of temperature 
rements have been 
more variable than 
evaporation record 
f the rainfall record 
record was created 

vaporation data the 
e missing year was 

in further detail in 
areas and the coal 

Estimation 

e Area 

sed on the work of 

 water use at the 

oundwater inflow to 
ired for operational 

water in the Surface 
ound. 

te data from which 
een extracted along 
years. 
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Long Term Average P
 
Key long term annual 
Table 9.2.  Note that 
years presented below
years. 

Table 9.2
Pit-

Average Annual Stat

Base Data 

Rainfall 

Open Water Evapora

Water demand (dus

Inputs 

Runoff 

Rainfall onto surface

Total 

Water Uses and Loss

Water supply for du

Evaporation loss fro

Seepage loss from S

Transfer to undergro

Total 

System Performance

Percentage supply f

Transfer to undergro
Note 1:  Apparent discrepa

The data in Table 9.2
catchments draining to
generate significantly 
wheel wash.  The mode
the associated surchar
minimise the risk of d
instance of overflow in
there would be high v
would be expected to r

The results also ind
requirement for dust 
slightly more than the
that the model is slight

Median, Dry and Wet
Because the rainfall pa
performance of the st
three examples: the y
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Performance 

average statistics from the water balance m
these data are averages whereas the data

w are for representative median, 1:10 dry a

2: Average Annual Statistics from the  
Top Stormwater Recycling System 

tistic 

99

ation 1,12

t suppression and wheel wash) 1

3

e of Surface Runoff Storage Dam 

37.5

ses 

st suppression and wheel wash 1

m Surface Runoff Storage Dam 

Surface Runoff Storage Dam 

ound 2

37.5

e 

rom runoff 

ound 36.
ncy in totals due to rounding 

2 indicates that, because of the impervious 
o the Surface Runoff Storage Dam, the site 
more runoff than can be used for dust su
el results also show that the proposed discha
ge capacity of the Surface Runoff Storage Da

discharge to surface waters.  The modelling 
n 125 years of record.  Given that during a
volume flows in the receiving environment, 
result in negligible environmental consequenc

icate that the modelled long term aver
suppression and the wheel wash was 13.4

e estimates set out in Section 8.4.2 (12.3 
tly conservative in the assessment of water d

t Years 
atterns are different in years with comparable
tormwater management system is illustrate
ear corresponding to the runoff statistic (me

 

model are set out in 
a for representative 
nd 1:10 wet runoff 

Value 

 

93 mm/year 

25 mm/year 

3.4 ML/year 

 

6.2 ML/year 

1.2 ML/year 

5 ML/year1 

 

2.3 ML/year 

1.3 ML/year 

0.2 ML/year 

23.9 ML/year 

5 ML/year1 

 

92% 

7 days/year 

nature of the sub-
can be expected to 
uppression and the 
rge to the bore and 
am are adequate to 
indicates only one 

any overflow event 
any overflow event 

ce.   

rage annual water 
4 ML/year which is 
ML/year) indicating 
emand. 

e rainfall totals, the 
ed in each case by 
edian, 1:10 dry and 
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1:10 wet) (shown bold
year, when ranked in
particular year has be
therefore realistically 
Storage Dam at the be
value at the start of a y

Summary statistics for
variation in the Surface
Figure 21. 

Table 9.3: 

Calendar 
Year 

Rainfall 

(mm) 

Median Runoff Years
1909 1,013 

1895 1,036 

1999 1,035 

1:10 Dry Years 
1888 615 

1901 708 

1907 700 

1:10 Wet Years 
1931 1,291 

1927 1,227 

1891 1,418 

The data in Table 9
differences that can oc
and the volume held in

In a median year, alt
water could be supplied
would be capable of su
wheel wash.  In two o
Surface Runoff Storage

In two out of the thre
Table 9.3 and Figure
Runoff Storage Dam.  I
be empty for about a 
Water Storage Dam. 

In all of the representa
Figure 21, the Surfac
for dust suppression a
about 20% of its capa
there are no occasions 
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d in Table 9.3 below) and the closest year on
n order of annual runoff total.  In each ca
een extracted from the full 125 years of 
accounts for variation in water storage in 

eginning of a particular year (rather than assu
year). 

r the analyses are presented in Table 9.3 w
e Runoff Storage Dam for these years is sho

Stormwater Management System Statist

Runoff Supply 
Shortfall 

Storage 
Empty 

Transfer
to Bore

(ML) (ML) Days (ML) Da
s 

34.8 1.8 24 16.6 1

35.0 0.0 0 21.5 5

35.2 0.0 0 21.8 2

20.3 3.5 39 9.3 1

21.0 0.0 0 4.5 

21.1 0.0 0 6.9 1

53.1 0.0 0 36.3 6

53.5 0.0 0 37.9 3

54.5 0.0 0 41.7 7

9.3 and Figure 19 to Figure 21 illustra
ccur from year to year, depending on the ti
n storage at the beginning of the year. 

hough the long term average indicates that 9
d from runoff, in practice there is a good chan
upplying all of the required water for dust s
out of the three years shown in Table 9.3 
e Dam never empties. 

ee representative examples of a 1:10 dry 
e 20, the full water demand could be met
In one year out of three dry years the dam co
month. In this instance, water would be sou

ative examples of a 1:10 wet year, as show
ce Runoff Storage Dam would provide all of 
nd the wheel wash, although the dam may 
city at some stage.  It should also be noted
on which overflow would occur to the adjoini

 

n either side of that 
ase the data for a 
model record and 

the Surface Runoff 
uming a set storage 

hile the water level 
wn in Figure 19 to 

tics 

r 
 

Overflow 
to Creek 

ays (ML) Days

18 0.0 0 

53 0.0 0 

25 0.0 0 

12 0.0 0 

6 0.0 0 

19 0.0 0 

68 0.0 0 

32 0.0 0 

79 0.0 0 

ates the significant 
ming of the rainfall 

92% of the required 
nce that the system 
suppression and the 
and Figure 19 the 

year, as shown in 
t from the Surface 
ould be expected to 

urced from the Mine 

wn in Table 9.3 and 
the water required 
get drawn down to 

d that in such years 
ing creek. 
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Variation in Surface Runoff Storage
Representat

Variation in Surface Runoff Storage
Representativ
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Day of Year

Tasman Pit Top - Median Runoff Years

1895 1999

90 120 150 180 210 240 270 30

Day of Year

Tasman Extension Pit Top - 1:10 Dry Years

1901 1907

 

 

 Figure 19: 
e Dam Volume for 
tive Median Years 

 

Figure 20: 
e Dam Volume for 
ve 1:10 Dry Years 

0 330 360

0 330 360
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Sizing of the Storage

The full 125 years of da
capacity of the storage
water requirements th
analysis are set out in A

9.2 Underground Mine

Predicted groundwater
predicted inflow rises r
2013 to 39 ML/year in
predicted to be abou
significantly exceeds 
[0.09 ML/day] – refer T

Table 9.4 summarises
historic workings over 
underground workings
transferred to the old w

Table 9.4: Compo

Source 

Groundwater inflow

Excess stormwater

Total 

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

0 30 60

St
or

ag
e 

Vo
lu

m
e 

(M
L)

T

1931
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Variation in Surface Runoff Storage
Representativ

e Zone Capacity of the Surface Runoff Sto

aily climate record was used to assess the tra
e zone in the Surface Runoff Storage Dam an
hat could be met from stormwater runoff.  
Appendix 3 and summarised in Section 8.3

e Water 

r inflows to the mine workings are shown i
rapidly once development starts in the coal s
n 2014.  Long term average inflow over the 
ut 0.7 ML/day.  It can be seen that th
the required water for underground oper
Table 8.2). 

s the volumes of water that would need to b
the life of the mine assuming that all exce

s and from the ‘dirty’ areas of the surface 
workings. 

onents of Groundwater Balance over the

Volume (ML) 

w to workings 5,035 

r 415 

5,450 

90 120 150 180 210 240 270 30

Day of Year

Tasman Extension Pit Top - 1:10 Wet Years

1927 1891

 

 

Figure 21: 
e Dam Volume for 
ve 1:10 Wet Years 

orage Dam 

ade-off between the 
nd the proportion of 
The results of that 

3.3. 

n Figure 18.  The 
seams from zero in 
period of mining is 
e predicted inflow 
rations (90 kL/day 

be stored in the old 
ess water from the 
facilities would be 

e Mine Life 

0 330 360
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Note that, while a tota
purposes, this would e
relative humidity of the
inflow.   

For purposes of Table
operational purposes 
represents a conserva
generated by mine ope
in order to achieve zer
be seen that the uppe
less than the estimated
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al of about 460 ML of water would be recyc
either be lost through evaporation (reflected
e exhaust air) or pumped out of the mine wi

e 9.4 it has been conservatively assumed 
is recycled.  The estimated volume in Ta

ative (upper limit) to the estimated volum
erations that would need to be stored in the o
ro discharge from the mine to the surface en
r limit of the estimated excess water (5,450 
d storage volume available in the historic wor

 

cled for operational 
d in an increase in 
th the groundwater 

 that all water for 
able 9.4 therefore 

me of excess water 
old historic workings 
nvironment.  It can 
ML) is significantly 

rkings (7,000 ML). 
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10 SURFACE WAT

10.1 Water Demand an

The analysis in Sectio
of both groundwater in
All operational requirem

 Potable supply 

 Possible requir
water requirem

In order to minimise t
collected from all roofs

As described in Sectio
top facilities would be
would serve as a sedim
constructed 3-6 month
that there would be su
the commencement o
maximum of 45 kL/day

From a surface water p
impact of the undergro
any surface water take
sections below. 

10.2 Surface Water Hyd

Section 5 and Sectio
Project on the hydrolo
area.  The analysis in t

 Subsidence wo
catchment yield

 On the main tr
(Site S2(1) on
contribution to 
flow at present
Even in a 1 in 
annual flow.  T
groundwater lev
flow regime in S

 The subsidence
have any sign
observed pools
overall water b
losses) are not 

In view of the above, 
environmental flows, b
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TER IMPACTS 

nd Supply 

n 9.1 and Section 9.2 indicates that there 
nflow to the workings and surface runoff fro
ments are expected to be met from these sou

for the offices and bath-house (provided by 

rement for some supplementary supply by 
ments for the initial construction phase.  

the requirement for potable water supply, r
 and used for toilet flushing. 

n 8.4.1, one of the first elements of the con
e the construction of the Surface Runoff St
ment dam during the construction phase.  As
hs in advance of the construction of the dr
ufficient water retained in the dam to meet th
of underground operations.  Any shortfall (
y) would be provided by water cart from Seah

perspective, the main considerations relate to
ound mining on flows in the tributaries of Su
en for operational purposes.  These issues a

drology 

on 6.6 provide an assessment of the pote
gy of the creeks that drain from the land ab

those sections indicates that: 

ould not have any significant effect on 
d or flow regimes. 

ributary of Surveyors Creek where it leaves 
n Figure 9) the Groundwater Assessmen
baseflow from groundwater of about 0.07%

t and predicts this would change to zero by 
10 dry year the loss would constitute only 
This predicted change in baseflow attributa
vels are negligible and would have no measu
Surveyors Creek.  

e assessment indicates that changes in bed s
ificant impact in reducing or increasing t

s.  Accordingly, the water retained within 
balance of these pools (in terms of seepag
expected to change significantly. 

it is concluded that the Project would not h
asic landholder rights or licensed water users

 

would be surpluses 
m the pit-top area.  

urces except for: 

water cart); 

water-cart to meet 

rainwater would be 

struction of the pit-
torage Dam, which 
s this dam would be 
ift, it is anticipated 
he requirements for 
(estimated to be a 
hampton.   

o accounting for any 
urveyors Creek and 
are discussed in the 

ntial impact of the 
bove the extraction 

drainage patterns, 

the area of mining 
nt estimates a net 

% of average annual 
the end of mining.  
about 0.3% of the 

able to changes in 
urable effect on the 

slope are unlikely to 
the volume of the 
the pools and the 

ge and evaporation 

have any impact on 
s. 
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10.3 Channel Geometry

The Geomorphology A
areas where subsiden
variation as the key 
potential subsidence im

Section 5 provides a
channel bed slope.  
Subsidence Assessmen
S2E and S2A/S2DA wh
short distances.  Howe
outside the range of be

The Geomorphic Asse
Project area, the ris
considered to be ‘insig
being assessed as ‘low
located on Valley-fill, 
these sections were 
potential for knickpoint
of the natural range of
the basis of the existin
the creek sections id
considered to have ‘ins

The field survey under
pools within the area t
located on or adjace
implementation of SCZ
existing pools.  All poo
monitoring and manag
would be undertaken a

10.4 Water Quality 

In order to minimise 
impact on the water qu
waters, a water mana
designed to provide ze
of the pit-top facilities 
storm would be retaine
Any excess would be s
underlie the site.  

Water quality monitori
Section 7) shows no
associated with subsid
concentration or lower 
rocks in areas outside
shallow sub-surface flo
pH.  Monitoring of wate
that might warrant rem
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y and Bed Slope 

Assessment identifies the migration of exis
nce increases stream gradient beyond the
threatening process to geomorphic charact

mpacts.  

an assessment of the impact of the predic
Detailed assessment of the channel prof

nt indicates that there are small areas, partic
here there is predicted to be noticeable chang
ever, none of these changes would lead to b
ed slopes found in these sections of the creek

essment indicates that, for most of the w
sk to geomorphic character associated w
gnificant’, with several isolated, short sectio
w’, ‘moderate’ and ‘high’ risk.  The highest 
Fine-grained, Discontinuous stream type on
identified as having high fragility/vulnera

t migration), and high relative subsidence (i.e
f variation).  The Geomorphology Assessmen
ng geomorphic condition, resilience and recov
dentified in the detailed analysis of bed 
significant’ risk to geomorphic character.  

rtaken for the Geomorphic Assessment ident
that is predicted to be affected by subsidenc
ent to the steep headwater sections of 
Zs along the creeks is expected to lead to min
ols would be monitored and managed as par
gement program, and remedial action to re
as necessary. 

the potential for stormwater runoff from t
uality of Surveyors Creek tributary S1B or do
agement system has been developed (see 
ero discharge to surface waters.  All runoff fro

up to and including a 20 year annual recurr
ed in the Surface Runoff Storage Dam for re-
stored in the available void space in historic

ng associated with the existing Tasman Und
 significant evidence of water quality chan
dence and cracking of surface rocks such 
pH.  Notwithstanding, it is possible that crac

e the subsidence control zones could lead 
ow pathways leading to increased iron conc
er quality would be undertaken to detect any 

medial action such as sealing of cracks on the 

 

sting knickpoints in 
e natural range of 
ter associated with 

cted subsidence on 
file data from the 
ularly on tributaries 
ge in bed slope over 
bed slopes that are 

ks.   

watercourses in the 
with subsidence is 
ons of watercourses 

risk sections were 
n tributary S2F, as 
ability (due to the 
e. bed slope outside 
nt indicates that, on 
very potential, all of 

slope change are 

tified a total of four 
ce, all of which are 
the creeks.  The 

nimal impact on the 
rt of the subsidence 
store pool capacity 

the pit-top area to 
wnstream receiving 
Section 8) that is 
om the ‘dirty’ areas 
rence interval (ARI) 
-use within the site.  
c old workings that 

erground Mine (see 
nges that might be 

as increased iron 
cking of the surface 
to the creation of 

centrations or lower 
significant changes 
catchment areas.  
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Wastewater from the
wastewater treatment
irrigation onto land und
top area.  The propo
licensed system at the
that for the Project. 

10.5 Water Sharing Pla

As noted in Section 1
predicted to minimise 
baseflow from the cre
there would be a neg
changes in groundwate

Stormwater runoff from
captured and re-used 
the pit-top site would 
situation.  The effect o
has been taken into ac
reduction would be of 
retention of all runoff 
sealing of the car pa
average annual runoff 
‘retention’ of runoff of 
‘dirty’ sections of the
ML/year] is due to th
impervious surfaces.)  

The net ‘loss’ of an a
annual runoff from ca
stormwater discharge 
to Surveyors Creek.  A
the net ‘loss’ of 4 ML/y
2000. 

Overall, the Project is 
in Surveyors Creek o
environmental flows. 

 

10.6 Cumulative Impac

The analysis and asse
the following potential 

 The Groundwa
impacts from 
Borehole Seam
Abel, Donaldso
are included in
assessment.  
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e offices and bath-house would be treat
t system and the treated effluent would 
der the power-line easement in the south-we
sed treatment and disposal system is simi
e Tasman Underground Mine which has a s

an 

10.2 above, the implementation of Subsiden
the potential for surface cracking that mig

eeks.  In addition, the groundwater assessm
gligible loss of baseflow from Surveyors Cr
er levels.  

m the ‘dirty’ sections of the pit-top area (tota
or transferred to historic old mine workings.
continue to drain off site in a similar man

of the loss of 5.7 ha of contributing catchme
ccount in runoff assessment (Section 6.6) w
the order of 12 ML/year.  This reduction in r
from ‘dirty’ areas of the site would be par
rk area (1.16 ha).  The runoff modelling 
from the car-park would be about 8 ML/yea
4 ML/year. (Note that the increase in predic

e pit-top area compared to natural condi
he replacement of the existing natural bus
 

average of 4 ML/year of surface runoff (abo
tchment S1B at George Booth Drive) is ne
from the new pit-top area and the associate

As the primary objective is pollution control, i
year does not require a licence under the Wat

predicted to result in no measurable change
or to have any impacts on existing surfa

cts 

ssment of surface water related impacts ha
cumulative impacts: 

ater Assessment takes account of the potentia
the Project (including the proposed undergro
m and approved mining in the Fassifern Seam
on Open Cut and Bloomfield.  The effects from
n the predicted changes in baseflow used in t

 

ted in an aerated 
be disposed of by 
st corner of the pit-
ilar to the existing 

similar workforce to 

ce Control Zones is 
ght lead to loss of 
ment indicates that 
reek as a result of 

al 5.7 ha) would be 
.  Other sections of 

nner to the existing 
ent to tributary S1B 
hich shows that the 
runoff as a result of 
rtially offset by the 

indicates that the 
ar, leading to a net 
cted runoff from the 
itions [average 36 
shland with largely 

out 1% of average 
ecessary to prevent 
ed potential impacts 
t is considered that 

ter Management Act 

e in the flow regime 
ce water users or 

as taken account of 

al cumulative 
und mining in West 

m), West Wallsend, 
m these operations 
his surface water 
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 The Subsidenc
associated wit
and approved 
have been use
assessment.  

Based on the conclusio
impacts to surface wat
Borehole Seam mining 
cumulative impacts fro

On the basis that no m
alone, no additional su
expected when conside

The Proposed Tasman 
and Associates, 2002) 
mining in the Fassifern
catchments overlying t
Tasman Underground M
accordance with the re
reported in the Annual 
4.6.1 of the EIS.   

No additional surface w
mining area are predict
Seam concurrent with t

10.7 Climate Change An

As described in Sectio
proposition that the w
dioxide and other gr
processes, fossil fuel co

The NSW Climate Impa
Environment of New So
the climate of the Proje

 Increased max

 An increase in
projected chan

 Increased eva
projected incr
increases in su

 Increased rain
durations stor

 

As such, there are pote
water quality associate
conclusions presented 
surface water flow regi
basis, no additional sur

asman Extension Project Area 
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ce Assessment considered the potential cumu
th the proposed underground mining in West 
mining in the Fassifern Seam, and the subsid

ed to assess potential impacts to surface wate

ons presented in Sections 10.2 to Section 1
er flow regime or water quality in the creeks 
area are predicted due to the Project, inclusi
m other projects (as described above).   

material impacts to surface water are expected
rface water impacts associated with the Proje
ered cumulatively with other projects in the re

Underground Mine Water Management Studie
assessed the potential impacts associated wit
 Seam to surface water flow regime and wate

the Fassifern Seam mining area. During the o
Mine, surface water monitoring has been cond
quirements of DA 274-9-2002 and EPL 12483
Environmental Management Reports, as desc

water impacts in catchments overlying the Fas
ted due to the proposed underground mining 
the approved mining in the Fassifern Seam.  

nalysis 

n 6.7.3 of the EIS, the weight of scientific o
world is warming due to the release of em
reenhouse gases from human activities i
ombustion, and changes in land use, such as 

act Profile - The Impacts of Climate Change o
outh Wales (DECCW, 2010) projects the follow
ect region by 2050:  

ximum and minimum temperatures in all seas

n summer rainfall, with no decrease during wi
nges are within the historical variation in rain

aporation due to increased projected temperat
eases in evaporation are likely to counteract 
ummer rainfall across the state.   

nfall intensity for flood producing rainfall, part
rms.   

ential cumulative impacts to surface water flo
ed with the Project and climate change.  Howe
in Sections 10.2 to Section 10.5, no mater
ime or water quality are predicted due to the 
rface water impacts associated with the Proje

 

ulative impacts 
Borehole Seam 
dence predictions 
er in this 

0.5, no material 
overlying the West 
ve of the potential 

d due to the Project 
ect would be 
egion.  

es (Peter Dundon 
th underground 
er quality for the 
peration of the 
ducted in 
3, with the results 
cribed in Section 

ssifern Seam 
in West Borehole 

pinion supports the 
missions of carbon 
including industrial 
deforestation.  

on the Biophysical 
wing changes to 

sons. 

nter.  These 
nfall.  

tures. The 
the expected 

ticularly for short 

ow regime and 
ever, based on the 
rial impacts to 
Project.  On this 

ect would be 
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expected when conside
change. 

Climate change has the
through changes to rai
rainfall changes by 205
As described in Sectio
for the new pit-top are
and therefore, no furth

Increased evaporation 
Water Runoff Storage D
However, as noted in S
the required water for 
surface operations wou

While increased rainfal
increase is expected to
The potential impact on
increased risk of overfl
significant. 
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ered cumulatively with potential impacts as a 

e potential to impact site water management 
nfall and evaporation.  However, as described
50 for the Project region would be within the 
n 9.1, the performance of the site water man

ea has been assessed using 125 years of histo
her analysis is considered to be required.  

rates may reduce the amount of water availa
Dam for water supply requirements for surfac
Section 9.2 predicted groundwater inflow sig
underground operations, and as such, any wa

uld be sourced from the Mine Water Storage D

l intensity for short duration storms is predict
o be gradual and has not been quantified for t
n water quality in Surveyors Creek as a resul
ow from the Surface Water Storage Dam is n

 

result of climate 

at the pit-top 
d above, projected 
historical variation. 
nagement system 
orical rainfall data, 

able in the Surface 
ce operations. 
gnificantly exceeds 
ater deficit for 
Dam.  

ted for 2050, this 
the early 2030s.  
t of any minor 

not considered 
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11 MITIGATION A

Mitigation of potential s
design of the Project.  

 SCZs are prop
elevation or b
changes in poo
SCZs, no chan
overlie the ext

 All mine water
or stored in his
would be no di

 For all storms 
stormwater fro
reused for dus
workings that l

The implementation of
potential for water qua
area. 

Notwithstanding these 
catchment of Surveyor
to changes in shallo
concentration and lowe
the objective of detect
warrant remedial mea
sandstone. 

11.1 Subsidence Impac

As a result of the impl
on creeks are expected
focused on the impac
mitigation of these imp
of creek line condition
these strategies for e
stages.   

For 1st and 2nd order c
the management of po
building trigger action 
and potentially natura
remediation may be m
may be repaired and se

Impacts on ponding of
changes to drainage 
undertaking targeted c
between sections of cre
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AND MANAGEMENT MEASUR

surface water impacts has been addressed pr
In particular: 

posed so as to minimise the potential for sig
bed slope that might lead to cracking, inc
ol levels in the creeks.  As a result of the im
nge is anticipated in the flow regime of th
raction area.  

r would either be re-used for underground op
storic old mine workings that lie beneath the 
scharge of mine water to surface waters. 

up to and including the 20 year ARI storm, 
om the ‘dirty’ areas of the pit-top facilitie
t suppression and the wheel wash or stored 
lie beneath the pit-top area.   

f these key elements of the Project is expect
ality or flow impacts on the creeks that dra

measures, it is recognised that cracking of sa
rs Creek that lie outside the subsidence contr
ow sub-surface flow paths leading to an
ering of pH.  Water quality monitoring would 
ting any significant changes in surface water
sures on the catchment such as sealing of

cts on Creeks 

ementation of SCZs beneath creeks, any imp
d to be minimal.  Mitigation of subsidence im
cts relating to surface cracking, ponding a
pacts primarily involves the surveying, inspect
s pre- and post-mining, and the utilisation 

early mine stages for the management of s

reeks with cover depths >80 m where SCZs
otential cracking would involve pre- and post-
response plans and remediation strategies in
al regeneration where the disturbance cau

more severe than the subsidence related impa
ealed, dependent on location and ease of acc

f water along creeks would be managed by fr
pathways and surface vegetation along 

channel earth works if necessary to re-esta
eek or to repair impacts on pond volumes. 

 

RES 

rimarily through the 

gnificant changes in 
creased velocity or 
plementation of the 
he catchments that 

perational purposes 
pit-top area.  There 

potentially polluted 
es would either be 
in historic old mine 

ted to minimise the 
in from the Project 

andstone within the 
rol zones could lead 
n increase in iron 
be undertaken with 
r quality that would 
f cracks in exposed 

pacts of subsidence 
mpacts on creeks is 
and scouring.  The 
ting and monitoring 
of the outcomes of 
subsidence in later 

s are not employed, 
-mining inspections, 
to Extraction Plans, 
sed by attempting 
act.  Surface cracks 
ess. 

requently reviewing 
each creek, and 

ablish surface flows 
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Potential scour impact
along creek centre lin
monitoring results wou
channel works such as 

The monitoring of su
mining would provide v
predicted subsidence.  
S2C (as identified by 
2014-2015 (Panels 1-2
guide the managemen
mining beneath tribu
minimised. 

11.2 Site Water Manage

As described in Sectio
segregate runoff of diff

 Remaining bus
site without mi

 Roof runoff wo

 Runoff from th
retention swal
George Booth 

 Runoff from th
directed aroun
runoff into trib
minor surface 

 Runoff from th
via overland fl
by the offset fr
area to ensure
the runoff pote

 All stormwater
and spares st
sediment and 
would be used
the event of a 
be transferred 
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ts would be managed by undertaking sub
nes and cross sections.  Ongoing review an
uld allow targeted repair of any areas of in
localised scour protection. 

bsidence above panels mined during the f
valuable insights into the actual subsidence a
The impact of mining and subsidence along 
the monitoring described above), which w

2) and 2017-2021 (Panels 12-17), respective
nt of SCZs and extent of coal removal dur
taries such as S2, S2D and S2E, to en

ement 

on 8, the water management system for the
ferent quality and treat and/or dispose of app

shland area within the site (8.3 ha) would co
ixing with runoff from the pit-top facilities; 

ould be re-used for toilet flushing; 

he car-park area would drain via an oil/sedim
le and discharge to the table drain on the
Drive; 

he laydown area (used for storage of inert m
d the box-cut by a grassed swale and bund 

butary S1B.  The pollution potential of this 
disturbance when equipment is picked up or 

he effluent disposal area would drain natura
ow.  The potential for pollution of the creek 
rom the creek (>100 m) and the provision of
e low hydraulic loading which would not sign
ential; 

r from the ‘dirty’ sections of the pit-top are
tore would be directed via a sump (for c
oil) to the Surface Runoff Storage Dam.  
 for dust suppression and top-up of the whe
storm greater than 20 years ARI, all excess
to historic old mine workings below the site. 

 

sidence monitoring 
nd appraisal of the 
ncreased erosion in 

first phases of the 
as compared to the 
tributaries S1C and 
would be mined in 
ely, can be used to 
ring later stages of 
nsure impacts are 

 pit-top area would 
propriately: 

ontinue to drain off 

ment trap and a bio-
e southern side of 

materials) would be 
which would direct 
area is confined to 
set-down; 

lly to tributary S1B 
would be mitigated 
f a sufficiently large 
nificantly impact on 

ea, including the oil 
collection of coarse 

Water in the dam 
eel wash.  Except in 
s stormwater would 
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11.3 Sediment Control 

Three types of mitigati

 For the constr
directed to a s
size required 
operations, wh
with the requi
(Landcom, 200
Runoff Storage
and emptied 
adequate pro
construction w

 Minor surface d
or set-down in
from this area 
the potential fo

 During the ope
travel through 
sediment or co

11.4 Effluent Irrigation

The effluent irrigation 
operated in accordance
2004a).  The treatmen
overall Environmental P
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on measures are proposed for control of sedi

ruction phase all surface runoff from disturb
ediment basin.  This basin would be construc
to function as the Surface Runoff Storage 

hich is significantly larger (6 ML) than that 
rements of Managing Urban Stormwater: S
04) (namely 1 ML).  The upper ‘surcharge z
e Dam would be operated in accordance wit
within 5 days of the end of a storm.  T

otection against unnecessary sediment 
orks. 

disturbance may occur as equipment and ma
n the laydown area used for storage of inert

would drain via a grassed swale that would 
or any sediment discharge to the creek. 

erational phase all trucks leaving the site wo
a wheel wash facility.  This would ensure th

oal dust transported onto George Booth Drive 

n 

area within the power-line easement woul
e with the requirements of Use of Effluent b
nt and effluent disposal system would be lice
Protection Licence for the mine.   

 

ment discharge: 

bed areas would be 
cted to the ultimate 

Dam during mine 
required to comply 

Soils & Construction 
one’ of the Surface 
h the requirements 
This would provide 

discharge during 

aterials is picked up 
t materials.  Runoff 
significantly reduce 

ould be required to 
hat there is minimal 

by trucks. 

d be designed and 
by Irrigation, (DEC, 
ensed as part of the 
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12 MONITORING,
PROCEDURES 

12.1 Monitoring 

12.1.1 Surface Water Qual

Water quality monitor
Surveyors Creek and 
operations (see Figure

 Site 2 on Surve
Renshaw Drive

 Site 3 on the u

 Site 4 on Surve

 Site 5 on Surv
and 

 Site 6 on Sur
(adjacent to th

Subject to access res
monitoring sites be est
possible surface crackin

 Tributary S2C 
225 m north-
Figure 9).  T
between 2017 
baseline data b

 Tributary S2 
100 m south-w
Figure 9).  T
gauging station
is scheduled to
sufficient time 

In addition, a water qu
pit-top area to supple
from these two sites w
with stormwater runoff
sub-catchments A and 

Water quality monitorin

 Monthly field m
oxygen; 

 Monthly collect
and dissolved i

 Quarterly colle
Chloride, Ca, 
(dissolved and 
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, LICENSING & REPORTING 

ity Monitoring 

ring would continue at the five existing m
its tributaries that would potentially be 

e 13 for locations): 

eyors Creek upstream of George Booth Drive
e); 

upper reaches of Surveyors Creek Tributary S

eyors Creek Tributary 2 upstream of George 

veyors Creek Tributary S1C upstream of Ge

rveyors Creek Tributary S1B upstream of G
he pit-top area). 

trictions it is recommended that two addit
tablished to monitor any water quality chang
ng on the steeper slopes.  Suggested location

where it crosses between Panels 12 and 
east of the TransGrid 132 kV easement –
he catchment above this point is scheduled
and 2020 which would provide sufficient tim

before mining commenced. 

where it crosses between Panels 26 and 
west of the TransGrid 132 kV easement –
This location is also suggested for the ins
n (see Section 12.1.2 below).  The catchme
o be undermined between 2017 and 2023 w
for collection of baseline data before mining 

uality monitoring site would be established u
ement the existing monitoring downstream 
would be used to monitor any water quality 
f from relatively undisturbed areas of the new
F as described in Section 8.2.2) being direc

ng would include: 

measurement of temperature, pH, EC, turb

tion of water samples for analysis of pH, EC, T
iron; and 

ection of water samples for analysis of t
Mg, Na, K, Al, As, Ba, Cd, Cr, Co, Cu, P
total), F, N and orthophosphorus.  

 

monitoring sites on 
affected by mine 

 (just south of John 

2E; 

Booth Drive; 

eorge Booth Drive; 

George Booth Drive 

tional water quality 
ges associated with 
ns are: 

13 (approximately  
 near site S2C on 

d to be undermined 
me for collection of 

27 (approximately 
– near site S2B on 
stallation of a flow 
ent above this point 
which would provide 
commenced. 

pstream of the new 
(Site 6).  The data 
changes associated 
w pit-top area (e.g. 
ted off-site. 

bidity and dissolved 

TDS, TSS, Sulphate 

turbidity, alkalinity, 
Pb, Mg, Se, Zn, Fe 
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Water quality monitori
for the Sampling and A

The monitoring results
7.7.  Further investiga
range occurred on mo
further investigation w
to mining activities and

Water quality monitor
annually in the Annual 

12.1.2 Surface Flow Monito

It is recommended th
tributary S2 where it
south-west of the Tran
installation of a wate
location has been iden
transmission easement
create a small flow c
equipment maintenanc
existing creek bed pro
control is not available
allow fish passage.  A
power transmission ea
station at the pit-top a

Although some extract
the catchment in 201
would provide an appro
the rainfall:runoff mod
provide flow data that 

After flow and rainfa
thereafter until the ca
calibrate the rainfall:ru
observed runoff would
model parameters deri

Any departure of great
using pre-mining mode
cause and identify appr

If a suitable site can b
establish a gauging s
junction with Tributary
land to be undermined
that outlined above in 
result of mining. 

The results of the flow
Environmental Manage
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ng would be undertaken in accordance with 
Analysis of Water Pollutant in NSW (DEC, 2004

s would be compared to the proposed trigg
ation of the cause would be undertaken if re
re than two successive occasions.  Under th

would be undertaken to ascertain whether the
d, if so, what mitigation actions would need to

ing results would be assessed every six mo
Environmental Review. 

oring 

hat a flow gauging station be established o
t crosses between Panels 26 and 27 (app
sGrid 132 kV easement).  This location is als
r quality monitoring site (see Section 12

ntified as one where, subject to gaining acce
t, it would allow access for any construction 
control structure and to permit access for 
ce.  If possible, a gauging site would be s
ovides a natural hydraulic control.  In the e
e, any works to create a hydraulic control wo
A recording pluviometer should also be esta
asement to supplement the records from 
rea. 

tion of coal is scheduled to commence in th
7, the majority of extraction is not due u
opriate period before mining to obtain sufficie
del for existing conditions.  The flow gauging 
could be used to verify any impact of mining 

ll data has been collected for three year
atchment is undermined, the data should b
unoff model.  Once the catchment has bee

d be compared to the modelled runoff for th
ved for pre-mining conditions. 

ter than 10% from the predicted annual flow f
el parameters would lead to further investigat
ropriate remedial actions.  

be identified and access granted, it would a
station on Surveyors Creek Tributary S2 d
y S2G.  This would allow monitoring of flow fr
d.  Data analysis would be undertaken in a
order to identify any significant changes in th

w monitoring and modelling would be prese
ement Reviews for the Project.   

 

Approved Methods 
4b).  

ger values in Table 
eadings outside the 
hose circumstances, 
e cause was related 
o be taken. 

onths and reported 

on Surveyors Creek 
proximately 100 m 
so suggested for the 
.1.1 above).  This 

ess along the power 
works necessary to 
data retrieval and 

selected where the 
vent that a natural 
ould be designed to 
ablished within the 
the meteorological 

e eastern corner of 
ntil 2019/23 which 
ent data to calibrate 

station would then 
on flow. 

s, and every year 
be analysed to re-
en undermined, the 
he catchment using 

from the catchment 
tion to establish the 

also be desirable to 
downstream of the 
rom the majority of 

a similar manner to 
he flow regime as a 

ented in the Annual 
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12.1.3 Subsidence 

The Subsidence Assess
management plan tha
monitoring program ac

 Survey lines al
Tributaries 1 (
tributaries; 

 Visual inspect
watercourse to 
each watercour
panel. 

 At locations on
the potential to
existing pools, 
recording. 

12.1.4 Effluent Treatment a

A Wastewater Manage
include the following m

 Monthly record
site rainfall rec
within the desi

 Monthly visual 
Maintenance w

 Quarterly mon
oxidation dem
faecal coliform

 Annual testing
subsoil in th
exchangeable 
capacity and p

In the event that hy
months, a review wou
disposal system to iden

Details of the operat
associated monitoring 
Reviews for the Project

12.2 Licensing and App

 The site water 
runoff for pol
Surveyors Cree
‘take’ of water
Water Managem
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sment sets out details of a subsidence monit
t addresses all aspects of subsidence.  The

ctivities are suggested in relation to surface w

ong the centre line and across the banks o
i.e. S1C) and 2 (i.e. S2C) and a number 

ions and mapping of any changes/dam
be conducted before, during, and after mini

rse should be inspected after the completion 

 the creeks identified in the Subsidence Ass
o be subject to significant changes in grade o

establish permanent reference points for a

and Disposal 

ement Plan would be prepared for the site
monitoring of the effluent treatment and dispo

ding of the volume of effluent applied and 
cords to ensure that the hydraulic loading (i
gn limits. 

inspection of the treatment plant and effluen
would be carried out as required. 

nitoring of effluent quality for BOD5 (i.e. fiv
and), suspended solids, total nitrogen, tota
s; 

g of three representative soil samples of bo
he effluent irrigation area for pH, elect
sodium percentage, sodium absorption rati
hosphorus sorption. 

ydraulic overloading occurs for more than 
uld be undertaken of the design and operat
ntify whether additional effluent irrigation are

ion of the effluent treatment and disposa
would be presented in the Annual Environm

t.  

provals 

balance analysis indicates that the capture a
llution control purposes would reduce the
ek by about 4 ML/year compared to existing 
r is for pollution control purposes, an access
ment Act 2000 is not required.  

 

toring program and 
e following general 

water impacts: 

of Surveyors Creek 
of key headwater 

mage along each 
ng.  During mining, 
of each underlying 

sessment as having 
or changes affecting 
nnual photographic 

e.  The plan would 
osal system: 

comparison against 
ncluding rainfall) is 

nt irrigation system.  

ve day biochemical 
al phosphorus, and 

oth the topsoil and 
trical conductivity, 
o, cation exchange 

three consecutive 
tion of the effluent 

ea is required. 

l system, and the 
mental Management 

and re-use of ‘dirty’ 
e annual runoff to 
conditions.  As this 
s licence under the 
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 If the Project 
12483 or the g
with the Proje
monitoring of s
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is approved, Donaldson Coal would apply fo
granting of a new EPL for the additional com
ect. The EPL would include conditions for 
stormwater runoff and effluent disposal. 

 

or a revision of EPL 
mponents associated 

management and 
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1 INTRODUCTI

The two significant cre

Project area) are Surv

details the methodolog

be subject to potentia

Seam and has not pr

case of Blue Gum Cree

There are no stream g

analysis of the existing

for the Project area, h

creeks within the lowe

use and climate to the 

The Australian Water B

regime as it is a well-r

runoff from Australian

Section 3 to Section 

Tasman Extension Project Area 
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ON 

eek systems that drain from the Tasman Extens

veyors and Blue Gum Creeks and their tributa

gy used to assess the flow regime of Surveyor

al subsidence impacts associated with mining o

reviously been subject of an environmental as

ek. 

gauges on the creeks in the Project area whic

g flow regime.  Therefore, in order to characte

hydrologic modelling has been undertaken bas

er Hunter Valley and Central Coast with compa

Project area.   

Balance Model (AWBM) was selected to model t

recognised, standard model developed specifica

n catchments.  The modelling process is de

5. 

 

ion Project area (the 

aries.  This appendix 

rs Creek, which may 

of the West Borehole 

ssessment, as in the 

ch would allow direct 

erise the flow regime 

sed on flow data for 

arable geology, land-

the Project area flow 

lly for assessment of 

escribed in detail in 
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2 AWBM RAINF

AWBM is a catchme

(Boughton, 1984; Bou

principle of conserv

evapotranspiration dat

generate an estimate o

of the catchment has 

into surface runoff and

Figure 1 is a schemat

of observed catchmen

storage covering partia

is calculated independ

each soil store at daily

store and effective ev

moisture retained in a

becomes runoff.  The 

surface storage capac

surface stores of set 

dictates how much of 

baseflow runoff param

store is released and

release of water from t

Evapotranspiratio

Surface S

C1

C2
A1

Although the model r

reports that by analy

average value of surfa

than the individual se

C3*A3).  Boughton 

disaggregate Ave into

and 1.524*Ave) and th

Tasman Extension Project Area 

Page 2 
 

FALL-RUNOFF MODEL 

ent water balance model developed for A

ughton and Carroll; 1993, Boughton, 2010) a

vation of mass.  The model uses rain

ta together with a representation of the hyd

of daily runoff from a catchment.  Once the surf

been replenished by rainfall, runoff is genera

d baseflow.   

tic diagram of the model structure which is base

t behaviour.  The AWBM uses three different 

al areas of the catchment.  The water balance o

ently of the others.  The model calculates the 

y time steps.  At each time step, rainfall is ad

vapotranspiration is subtracted from each sto

any of the three stores exceeds its capacity, 

three parameters A1, A2 and A3 represent th

city, i.e. the proportion of the catchment tha

depth C1, C2 and C3, respectively.  The b

the excess is diverted to the baseflow store v

eter Kbase describes the rate at which water reta

 contributes to runoff.  The Ksurf parameter 

the surface runoff routing store.   

Rainfall

tion

 Storages

Rainfall Excess Surface Runoff

Baseflow 
Recharge

Baseflow Runoff

To

C3

A2

A3

BFI * Excess

(1.0 –

Schematic of AW

epresents A1, A2 and A3 as separate storage

sis of a number of high quality data sets, it 

ace storage capacity was far more important f

t of capacities and partial areas (where Ave =

(2010) developed an average pattern that 

 three capacities (C1, C2 and C3 equal to 0.0

hree partial areas (A1 = 0.134, A2 = 0.433, A3 

 

Australian conditions 

and is based on the 

nfall and potential 

rologic processes to 

face storage capacity 

ted.  This is divided 

ed on many decades 

capacities of surface 

of each surface store 

moisture balance of 

dded to each surface 

re.  If the value of 

the excess moisture 

hree partial areas of 

at is draining to the 

baseflow index (BFI) 

ia recharge, and the 

ained in the baseflow 

dictates the rate of 

Total Runoff

Routed
Surface
Runoff

– BFI) * Excess

 

Figure 1:  

BM Structure 

es, Boughton (2010) 

was found that the 

for model calibration 

= C1*A1 + C2*A2 + 

could be used to 

075*Ave, 0.762*Ave 

= 0.433).  
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3 STREAMFLOW

This section describ

evapotranspiration dat

3.1 Streamflow Data

There is no continuo

therefore necessary t

generate a set of rep

catchments in the P

significant proportion o

parameters.  The strea

Water, 2010). 

Table 1 lists the stati

and closed.  For mode

records were used, as

sources.  Refer to Ann

 

Table 1: Streamflow

Station Name 

Congewai Creek at Eglinford 

Swamp Creek at Kurri Kurri 

Wallis Creek at Richmond Vale 

Muggyrang Creek at Pokolbin Site 

Jilliby Creek at Olney 

Jigadee Creek at Avondale 

 

Figure 2 shows the lo

catchment boundaries

catchments including t

peak flow rate and pro

3.2 Rainfall Data 

The model calibration 

derived from a locatio

AWBM modelling was s

the same or nearby 

historical records for s

flow regime in the Pro

their locations shown i

 

Tasman Extension Project Area 

Page 3 
 

W AND CLIMATE DATA 

bes the details of the streamflow, rain

ta used for the AWBM modelling of the Project a

a 

us streamflow or peak flow data for Survey

o model catchments from areas surrounding 

presentative AWBM parameters to reproduce 

roject area.  Relatively small catchments (

of steep forested land were selected to derive r

amflow data was sourced from PINEENA (Versio

ons for which data was obtained and the year 

elling purposes, only the years (July – June) w

s gaps in streamflow data cannot be reliably es

nexure 1D for a bar chart illustrating the period

w Gauging Stations and Periods of Availabl

Station No. Station 
Opened 

Station 
Closed 

No

210026 1948 1979 

210053 1958 1976 

210054 1959 1979 

4 210069 1963 1993 

211004 1961 1989 

211008 1969 2009 

ocation of the selected stream gauging station

 while Table 2 provides a description of the c

the topography and land-use which influence t

oportions of baseflow and surface runoff.  

process is most robust in situations in which 

n that is representative of the catchment.  Ra

sourced from Bureau of Meteorology daily rainfa

catchments to the flow stations listed in Ta

stations near the Project area were also obtain

oject area.  The rainfall stations selected are li

n Figure 2.   

 

nfall and potential 

area flow regime. 

yors Creek.  It was 

the Project area to 

the flow regime for 

(<100 km2) with a 

representative model 

on 9.3, NSW office of 

each station opened 

with complete runoff 

stimated using other 

ds of available data.  

e Record 

o. Years (July to June) 
with Complete Data 

Record 

27 

11 

8 

20 

6 

16 

s and corresponding 

characteristics of the 

the catchment yield, 

the rainfall record is 

infall data for use in 

all stations located in 

able 1.  Long term 

ed for modelling the 

sted in Table 3 and 
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Table 2

No. Catchment 
Latitude & 
Longitude 

Area 
(km2)

Topography 

1 33° 00' 15'' 
151° 19' 19'' 
 

83 Myall Range forms the northern 
boundary of the catchment. 
Mostly composed of ridges (~400-
500m AHD) with steep slopes (up t
40%) and gullies. 
The valley (~140m AHD) has 5% 
slopes. 

2 32° 50' 13'' 
151° 24' 45'' 
 

83 Mostly undulating terrain with 2% 
slopes. 
Steep terrain in the southern part o
the catchment with 20% slopes. 

3 32° 54' 10'' 
151° 27' 19'' 
 

95 Ridges along the catchment 
boundaries in the: 
East - Sugarloaf Range (~200-300 
AHD), steep 40% slopes; 
South (~400-450m AHD), steep 50
slopes; and 
West - Broken Back Ridge (~200m 
AHD), moderate 7% slopes. 

4 32° 48' 20'' 
151° 15' 02'' 
 

5 Mount View Ridge forms the southe
and western boundaries of the 
catchment (~400 m AHD).  
Mostly steep slopes ranging from 2
to 35%. 
The valley comprises undulating 
terrain of 3% slopes at approx. 120
AHD. 

5 33° 06' 20'' 
151° 21' 08'' 
 

8 High ridges (~300m AHD), with ste
drop to valleys (~100m AHD). 
Steep slopes ranging from 20% - 4

6 33° 00' 47'' 
151° 28' 38'' 
 

55 The majority of the catchment is lo
lying with gentle 3% slopes except 
the ridge along the western edge of
the catchment (~400 m AHD) with 
steep sloping dropping to the east.

Area 

Page - 4  

2: Characteristics of Catchments Adopted for Analysis 

Land-Use Flow Stn. 
(Number) 

Flow Pattern 

to 

75% dense forest (incl. 
Watagan State Forest) 
 

Congewai 
Creek 
(210026) 

Water flows generally 
to the NW. 
Moderately dense to 
dense drainage 
patterns. 

of 

80% dense forest (incl. 
Aberdare State Forest) 
Residential areas – Kurri 
Kurri, Abermain 
Colliery, disused quarries 
 

Swamp Creek 
(210053) 

Water flows to the NE.
Dense drainage 
patterns. 

m 

0% 

60% dense forest (incl. 
Heaton State Forest, 
Aberdare State Forest) 
Residential areas – 
Brunkerville, Mulbring 
Quarries, dams (incl. 
Colliery Dam) 
 

Wallis Creek 
(210054) 

Water flows to the NE.
Dense drainage 
patterns. 

ern 

5% 

0 m 

85% dense forest 
10% vineyards 
 

Muggyrang 
Creek 
(210069) 

Water flows to the NE.
Dense drainage 
patterns. 

eep 

0%. 

98% dense forest (incl. 
Olney State Forest) 

Jilliby Creek 
(211004) 

Water flows generally 
from N to S. 
Dense drainage 
patterns. 

w-
for 
f 

40% dense forest (incl. 
Awaba State Forest in 
the north) 
40% medium forest 
Rural residential areas 

Jigadee Creek 
(211008) 

Tributaries drain to 
centre of catchment, 
and enter Jilliby Creek 
which runs from N to S
Moderately dense 
drainage pattern. 

 

Gauging Stn. 
Relative to 

Project Area 

Location of Rainfall 
Gauge Relative to 

Catchment 

Approx. 25 km 
WSW of the 
Project site 

Rainfall station 61152 is 
located within the 
catchment boundary 
approx. 5 km SE of the 
gauging station. 

Approx. 10 km 
NW of the Project 
site 

Rainfall station 61009 is 
located outside the 
catchment boundary 
approx. 11 km SW of the 
gauging station. 

Less than 5 km W 
of the Project site 

Rainfall station 61009 is 
located just outside the 
catchment boundary 
approx. 14 km W of the 
gauging station. 

Approx. 25 km 
WNW of the 
Project site 

Rainfall station 61238 is 
located outside the 
catchment boundary 
approx. 30 km E of the 
gauging station. 

Approx. 30 km 
SW of the Project 
site 

Rainfall station 61028 is 
located outside the 
catchment boundary 
approx. 10 km SE of the 
gauging station. 

. 

Approx. 20 km S 
of the Project site 

Rainfall station 61012 is 
located just outside the 
catchment area located 
approx. 2 km south of 
the gauging station. 
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Map Showing Location of Streamflow

 

 
Figure 2:  

 and Rainfall Stations 
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Table 3: Summary o

Station Name Sta

Rainfall Stations used for Mode

Congewai (Greenock) 

Cooranbong (Avondale) 

Cessnock Post Office 

Pokolbin (Somerset) 

Wyee (Wyee Farms Road) 

Rainfall Stations used for Corre

Morpeth Post Office 

Mulbring (Vincent Street) 

 

Where there were ga

missing data or aggreg

consistent with the rai

filled with data from a 

rainfall of the stations

stations used and corr

table below shows the 

Table 4: Rainfall S

Rainfall Station  

Cooranbong (Avondale) (61012) 

Congewai (Greenock) (61152) 

Cessnock Post Office (61009) 

Cessnock Post Office (61009) 

Pokolbin (Somerset) (61238) 

Wyee (Wyee Farms Road) (61082) 

Cooranbong (Avondale) (61012) 

 

3.3 Rainfall Correlat

Long term rainfall dat

and assess the flow re

Tasman Mine start in F

it was necessary to an

area and that recorde

similarities between th

rainfall stations.   

The rainfall record from

Creek) ceased in Augu

Tasman Extension Project Area 
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of Relevant Bureau of Meteorology Rainfall

ation No. Latitude Longitude Stat
Open

elling of Catchments 1 to 6 

61152 32° 59' 58'' 151° 17' 27'' 195

61012 33° 05' 07'' 151° 27' 48'' 190

61009 32° 49' 38'' 151° 21' 58'' 190

61238 32° 48' 51'' 151° 18' 09'' 196

61082 33° 10' 45'' 151° 26' 29'' 189

elation and Project Area Modelling 

61046 32° 43' 31'' 151° 37' 43'' 188

61048 32° 54' 10'' 151° 28' 55'' 193

aps in the record supplied by the Bureau of 

gated measurements over a number of days, t

nfall pattern at a neighbouring station.  Missing

neighbouring station adjusted to account for th

s over the period of common records.  Table

responding stations used to in-fill missing or ag

percentage of aggregated and missing data wa

Stations Used to In-fill Aggregated or Missi

In-fill Rainfall Station  Aggr
Dat

Wyee (Wyee Farms Road) (61082) 

Cooranbong (Avondale) (61012) 0

Pokolbin (Somerset) (61238) 0

Pokolbin (Somerset) (61238) 2

Cessnock Post Office (61009) 

Cooranbong (Avondale) (61012) 

Wyee (Wyee Farms Road) (61082) 7

ion and Relationship Analysis 

ta was required to characterise the statistical 

egime within the Project area.  The rainfall rec

February 2006 and include a significant drought

alyse the correlation between other long term r

ed at the Tasman Mine.  The analysis was u

he rainfall statistics at the Tasman Mine site a

m Mulbring (about 2 km west of the western bo

ust 2007 and did not provide sufficient record fo

 

l Stations 

tion 
ned 

Station 
Closed 

59 Open 

03 2011 

03 1992 

62 Open 

99 Open 

84 2010 

32 2007 

Meteorology due to 

the data was in-filled 

 rainfall data was in-

e ratio of cumulative 

e 4 lists the rainfall 

ggregated data.  The 

s minimal. 

ng Data 

regated 
a (%) 

Missing 
Data (%) 

1.9 0.0 

0.2 0.2 

0.6 0.0 

2.5 0.2 

1.2 0.4 

1.1 0.0 

7.3 0.0 

distribution of flows 

cords at the existing 

t period.  Accordingly 

rainfall records in the 

ndertaken to assess 

and other long term 

oundary of Surveyors 

or correlation against 
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the records from Tasm

were assessed: 

 Tasman Mine an

 Mulbring and Mo

Correlations between 

derived.  The results o

16).  The correlations

shows some departur

coefficients.   

In addition, the relatio

plotted.  Deviation fro

progressive interferenc

gauge.  Figure 17 and

1:1) between the daily

respectively.  The tren

Tasman Mine has 7% 

Morpeth PO analysis in

Although the period o

sufficient to establish 

Tasman Mine and Mulb

their proximity.   

On the basis of the hi

the cumulative rainfal

record at Morpeth (com

the long term rainfall 

the Project.  A scaling 

for the slightly higher 

Surveyors Creek catch

site of the Project, it p

Hunter region and is lo

a slightly lower elevati

(50-400 m AHD).   

3.4 Evapotranspirati

Evapotranspiration da

Australia: Evapotransp

was used to provide th

catchment, based on t

evapotranspiration is t

water supply from an 

transitions are negligib

et al., 2002). 

The daily evapotransp

daily water balance (R

to reducing the potent

2010).  

Tasman Extension Project Area 
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man Mine.  Rainfall relationships between at th

d Morpeth Post Office for the period 6/11/2006 

orpeth Post Office for the period 1/1/1933 – 31/

rainfall depth on days of equal probability of o

of the analyses are set out in Annexure 1A (Fig

s between rainfall depth on days of equal prob

re from a linear relationship, but still maint

onship between cumulative total daily rainfall 

m the trend between the cumulative rainfall pa

ce with the measuring equipment, such as grow

d Figure 18 in Annexure 1A show a constant 

y rainfall depth at Morpeth PO, the Tasman Min

nd line for the Tasman Mine / Morpeth PO an

more rainfall than Morpeth PO.  The trend lin

ndicates that Mulbring has 11% more than Morp

of co-incident rainfall data at Tasman Mine a

a correlation relationship, the analysis under

bring have very similar rainfall regimes, as wou

igh degree of correlation shown in Figure 15 

l relationship illustrated in Figure 17 and Fig

mplete years July 1885 – June 2010) has been a

for the catchments in the vicinity of the existin

factor of 1.07 to was applied to the Morpeth rai

rainfall at Tasman Mine and Mulbring, which l

hment.  Although Morpeth is located approxima

provides one of the longest complete records a

ocated at a similar distance from the coast.  Mo

ion (about 10 m AHD) compared to the Surveyo

ion Data 

ta was sourced from the digital version of t

piration (Version 1.0, Bureau of Meteorology, 2

he monthly areal potential evapotranspiration va

he latitude and longitude of the catchment cent

the evapotranspiration that would take place, if

area large enough such that the effects of an

ble, and local variations are integrated to an a

iration values were scaled to 0.85 for use in t

Refer Section 4.1).  Applying a scale factor of 0

tial evapotranspiration rate as the surface stores

 

he following stations 

– 28/2/2011;   

/8/2007.   

occurrence were also 

gure 15 and Figure 

ability of occurrence 

tain high correlation 

at each station was 

atterns could indicate 

wth of a tree near the 

relationship (close to 

ne site and Mulbring, 

nalysis indicates that 

ne for the Mulbring / 

peth PO.  

and Mulbring is not 

rtaken indicates that 

ld be expected given 

and Figure 16, and 

gure 18, the rainfall 

adopted to represent 

ng Tasman Mine and 

infall data to account 

lie either side of the 

ately 20 km from the 

available in the lower 

rpeth is, however, at 

ors Creek catchment 

he Climatic Atlas of 

2002).  The software 

alues specific to each 

troid.  Areal potential 

f there was unlimited 

ny upwind boundary 

areal average (Chiew 

he calculation of the 

0.85 is an alternative 

s dry out (Boughton, 
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3.5 AWBM Input Dat

Coincident daily strea

required.  Streamflow

therefore only complet

was the limiting facto

rainfall station and d

contains a bar chart sh

The model was calibra

a process which enab

This calibration proced

As discussed in Sectio

from the Bureau of Me

values for each month

were incorporated into

Table 5: 

Catchment No. 1 

Flow Station Congew

(21002

Rainfall Station Cooranb
(Avond

(6101

Congew
(Greeno

(6115

Catchment Area (km2) 83 

Period (y) 27 

Modelling Period  

(July to June) 

1948 - 1
1962 - 1
1965 - 1

Ave Rainfall (mm/y) 1,11

Ave Pot Evap (mm/y) 1,40

Ave Flow (mm/y) 397

% Runoff (Observed Mean 
Runoff / Mean Rainfall) 

36%

 

 

 

  

Tasman Extension Project Area 
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ta 

mflow and rainfall data for each catchment t

w data is localised and cannot be determine

te years (July – June) of data were used.  It fo

r and dictated the modelling periods.  Table 

data periods used in the AWBM modelling w

howing the periods of available rainfall and strea

ated using the Leave-One-Out Cross Validation 

les all available complete years of streamflow

ure is described in Section 4.1. 

on 3.2, monthly areal potential evapotranspira

eteorology, were used to calculate daily potentia

h for the six catchments selected.  The evapo

o the model for the periods listed in Table 5. 

AWBM Input Data for Calibration Periods 

2 3 4 

wai 

26) 

Swamp 

(210053) 

Wallis 

(210054) 

Muggyrang 

(210069) 

bong 
ale) 
2) 

wai 
ock) 
52) 

Cessnock 
Post Office 
(61009) 

Cessnock 
Post Office 

(61009) 

Pokolbin 
(Somerset) 

(61238) 

83 95 5 

11 8 20 

1959 
1964 
1979 

1960 - 1971 1959 - 1964
1965 - 1966
1969 - 1970
1976 - 1977 

1965 - 1969 
1970 - 1971 
1972 - 1973 
1974 - 1982 
1985 - 1991 

7 772 844 761 

7 1,392 1,405 1,355 

7 78 215 79 

% 10% 25% 10% 

 

to be modelled was 

ed from other sites, 

ollows that flow data 

5 lists the flow and 

while Annexure 1D 

amflow data.   

(LOOCV) procedure, 

 data to be utilised.  

ation values, sourced 

al evapotranspiration 

otranspiration values 

5 6 

Jilliby 

(211004) 

Jigadee 

(211008) 

Wyee (Wyee 
Farms 
Road) 

(61082) 

Cooranbong 
(Avondale) 

(61012) 

8 55 

6 16 

1962 - 1963 
1982 - 1987 

1974 - 1976
1988 - 1991
1993 - 1994
1995 - 1996
1997 - 2006 

1,348 1,149 

1,421 1,415 

205 315 

15% 27% 
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4 DAILY FLOW 
CATCHMENTS

Using streamflow and 
utilised to generate 
catchments within the 
applied to the model t
of the actual flow regim

1. For each catchmen
using the automati

2. Using the manual v
(i.e. the year of d
Sutcliffe Coefficien

3. Using the full data 
using the calculate
the flow duration c

Further description of t

4.1 Automatic Calibr

The AWBM has an 
parameters that descr
evapotranspiration and

All daily values were e
which was scaled b
evapotranspiration as 
balance.   

The AWBM2010 mode
runs the calibration for
parameters and the su
storage capacity.  The
calculated runoff equa
and Ksurf parameters a
difference between cal

Initially the model was
full data set, and a s
Ksurf(all years)).  The LOO
all available data.  The
years of data.  For i =
model was fitted to th
parameters derived (A
estimates of the mo
maximum parameter 
Kbase(max), Ksurf(max)) ar
catchment.  The N se
provided an indication 

As detailed in Section
represent a fixed patte
single parameter (Ave

Tasman Extension Project Area 
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REGIME MODELLING OF CO
S 

rainfall data for the modelling periods listed in 
a set of parameters describing the flow ch
lower Hunter Valley and Central Coast.  The LO

to guide the selection of the model parameters 
me.  The modelling involved a three staged proc

nt, calculate repeated derivations of the AWBM
ic calibration function of the AWBM, leaving out 

version of the AWBM, apply each set of parame
data that was left out of the calibration) and 
t of Efficiency for the test sample. 

set and manual version of the AWBM, select th
ed Nash-Sutcliffe Coefficient of Efficiency values
curve as a guide. 

this process is provided below.  

ration (Leave One Year Out) 

automatic calibration component, AWBM201
ribe the hydrological process when daily rainfa
d daily runoff are entered into the model. 

entered directly into the model except potentia
y a factor of 0.85 (to account for the 
the soil dries out) for use in the calculation

l selects a warm up period at the start of the d
r the remaining record.  Default values are adop
urface runoff constant during the preliminary c
e average surface storage capacity is scaled up
ls the actual runoff for the assessment period.

are calibrated in that order, then a second time
culated and actual daily runoff hydrographs (Bo

s set up and calibrated for the complete modell
set of parameters generated (Ave(all years), BFI(

OCV procedure was used to provide a validation 
e model was calibrated N times, where N repre
 1 to N, the data for year(i) was omitted from t
e remaining points, daily flow figures estimated
Ave(i), BFI(i), Kbase(i), Ksurf(i)).  The LOOCV pro
del parameters.  Of the N parameter sets,
values (Ave(min), BFI(min), Kbase(min), Ksurf(min) an
re listed in Table 7 to illustrate the range 
ets of parameters (Ave(i), BFI(i), Kbase(i), Ksurf(i)

of the scatter in the parameter set. 

n 2, the automatic calibration procedure uses a
ern of surface storage capacities and partial are
e).  The model selects default values for A1,

 

OMPARABLE 

Table 5, AWBM was 
haracteristics for six 
OOCV procedure was 
most representative 

cess: 

M model parameters 
one year at a time. 

ters to a test sample 
calculate the Nash-

he model parameters 
s and assessment of 

0, which generates 
all, monthly potential 

l evapotranspiration, 
reduction of actual 
n of the daily water 

data record and then 
pted for the baseflow 
calibration of surface 
p and down until the 
  Next the BFI, Kbase 

e using a measure of 
oughton, 2010).  

ing period, using the 

all years), Kbase(all years), 
process that utilises 

esents the number of 
he calculations.  The 
d and a set of model 
ocedure produced N 
 the minimum and 
nd Ave(max), BFI(max), 
of results for each 
 where i = 1 to N) 

 single parameter to 
eas represented by a 
 A2 and A3, 0.134, 
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0.433 and 0.433, resp
(20*C1 = 2*C2 = C3
(2010) reported that
important to calibrat
Accordingly, because t
were to be only used a
of A and C parameters

4.2 Manual Calibratio

AWBM has a spreadsh
excluded year, year(i),
Ave(i), BFI(i), Kbase(i), K
This is highly beneficia

As adopted by Bought
as a measure of mode
runoff and is the most
runoff.  It is a norm
residual variance com
accuracy of the model 
how closely the modell

where:  T = final time-

  Qo = Observed

The efficiency value c
modelled data to obser

Table 6 lists the resul
Efficiency, when mode
addition to the E valu

provide some indicatio

Table 6: LOOCV R

Catchment No. > 1

Flow Station 
Conge
(2100

Annual Rainfall (mm/y) 1,17

Annual Evap (mm/y) 1,40

Annual Flow (mm/y) 40

Period (July to June) 76 - 

Average Capacity (mm) 60.

BFI 0.18

Kbase 0.93

Ksurf 0.52

E (monthly totals) 0.95

R
2
 (monthly totals) 0.97

Actual Runoff (mm) 40

Calculated Runoff (mm) 49

Tasman Extension Project Area 
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pectively.  Also, the values for C2, C2 and C3
3), such that there is only one independent 
 the average value of surface storage capa
tion than the individual set of capacities 
the model parameters derived from the repres
as a guide to parameters for the Project area, fu
s was not attempted. 

on (Test Sample) 

eet version which was used to calculate the pr
 using the parameter set generated when yea

surf(i)).  This method of model validation allows 
al, particularly for sites where there is limited av

ton (2006), the Nash-Sutcliffe Coefficient of Eff
el performance.  Boughton (2006) notes that E 
t common measure for comparing modelled an

malised statistic used to determine the relativ
mpared to the measured data variance to ind

(Nash & Sutcliffe, 1970, Moriasi et al., 2007).  
led results fit the 1:1 line, and is given by: 

 
-step period t = individual time-step period 

d data             Qm = Modelled data         = A

can range from –∞ to 1, where 1 indicates 
rved data (Nash & Sutcliffe, 1970, Moriasi et al.

lts for the test sample with the highest Nash-S
elled using the parameters generated using all 
ue, the table contains R2, actual and calculate

on of model accuracy.   

Results for Year of Highest Coefficient of Eff

 2 3 4 

ewai 
026) 

Swamp 
(210053) 

Wallis 
(210054) 

Muggyrang 
(210069) 

J
(2

75 1,060 803 1,192 1

05 1,391 1,408 1,355 1

4 250 200 318 

77 62 - 63 63 - 64 88 - 89 6

.5 142.2 37.7 159.3 4

80 0.210 0.250 0.010 0

33 0.993 0.923 0.806 0

20 0.350 0.410 0.280 0

519 0.6974 0.8512 0.9436 0

706 0.8680 0.8941 0.9445 0

4 250 200 318 

6 215 263 327 

 

3 are directly related 
variable.  Boughton 
acity was far more 
and partial areas.  

sentative catchments 
urther disaggregation 

redicted runoff of the 
r(i) was omitted (i.e. 
all data to be used.  

vailability of data.   

iciency (E) was used 
is based on monthly 

nd recorded monthly 
ve magnitude of the 
dicate the predictive 
The value measures 

Av of observed data 

a perfect match of 
, 2007).   

utcliffe Coefficient of 
the other years.  In 
d runoff, which also 

ficiency 

5 6 

Jilliby 
11004) 

Jigadee 
(211008) 

1,884 1,707 

1,421 1,414 

499 800 

2 - 63 89 - 90 

458.0 133.0 

0.240 0.160 

0.962 0.813 

0.490 0.440 

.5143 0.9555 

.5726 0.9767 

499 800 

483 859 
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For each catchment, 

Kbase(max E), Ksurf(max E))

version of AWBM and t

4.3 Manual Calibratio

Manual AWBMs were s

years of data).  Estim

Efficiency values, flow

calculated for the follow

 Ave(all years), BFI(a

 Ave(min), BFI(min),

 Ave(max), BFI(max)

 Ave(max E), BFI(ma

Table 7 contains thes

basis for adopting a 

characteristics.  The 

provided a guide to 

adjusted to improve t

Figure 3 shows an ex

the fit between the ac

that these adjustment

change the total volum

Table 7 lists the para

the parameters adopt

process.  For parame

negligible impacts on 

accurate depth of calcu

sensitivity to the full ra

Annexure 1B contain

the catchments model

1B also contains scatte

The Jilliby Creek recor

highest rainfall of all s

Published data for rain

River (21%) (Boughto

Creek, provides furthe

Table 6 shows that 

catchments for the be

catchments, the Jilliby

suitable parameters fo

has been given to the 

 

 

Tasman Extension Project Area 
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the LOOCV highest E parameter set (i.e. A

, as presented in Table 6, were then modelle

the complete data set (i.e. modelling periods list

on (Full Data Set) 

set up for each catchment containing the comp

mated daily runoff and corresponding Nash-Su

w duration curves, cumulative runoff curves an

wing parameter sets: 

all years), Kbase(all years), Ksurf(all years) 

, Kbase(min), Ksurf(min) 

), Kbase(max), Ksurf(max) 

ax E), Kbase(max E), Ksurf(max E) 

se parameter sets and the statistical analysis w

parameter set for each catchment that be

Nash-Sutcliffe Coefficient of Efficiency, based

the model performance.  The model parame

the fit of the flow duration curves and cumu

xample of how the manual adjustment process w

ctual and calculated daily flow duration curves.

ts only altered the shape of the flow duration 

me of runoff.  

ameters adopted through this adjustment proce

ted are within the range generated by the a

eters outside the range, Table 7 illustrates 

the Nash-Sutcliffe Coefficient of Efficiency an

ulated runoff.  It is evident that the Coefficient 

ange of parameters generated by the LOOCV pr

ns the flow duration curves and cumulative ru

led with the adopted parameters, as listed in T

er plots of the calculated versus actual monthly 

rd appears anomalous because, for the calibrati

stations but a very low proportion of runoff (1

nfall and average runoff from Ourimbah Creek

on, 2010), which are located in the same ge

er evidence for the Jilliby record being anom

Jilliby Creek had the lowest Coefficient of 

est test sample year.  This indicates that, com

y Creek model is relatively poor.  In the pr

or the catchments in the Tasman Extension Proj

model parameters derived for Jilliby Creek. 

 

Ave(max E), BFI(max E), 

ed using the manual 

ted in Table 5). 

plete data set (i.e. N 

utcliffe Coefficient of 

d scatter plots were 

which was used as a 

st describe its flow 

 on monthly totals, 

eters were manually 

lative runoff curves.  

was used to improve 

  It should be noted 

curves, but did not 

ess.  The majority of 

automatic calibration 

this has resulted in 

nd generally a more 

of Efficiency has low 

ocedure.  

noff curves plots for 

Table 7.  Annexure 

runoff.   

on period, it has the 

15%) (see Table 5).  

k (27%), and Wyong 

eneral area as Jilliby 

malous.  In addition, 

Efficiency of all the 

mpared to the other 

rocess of identifying 

ect area, less weight 
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Modelling Results for Catchment 1 (Congew

0% 30% 40% 50% 60% 70% 80%

Percent of Time Runoff is Equalled or Exceeded

Catchment 4 (Muggyrang Creek 210069): Flow Duration

Actual

Calibrated

Adjusted

20% 30% 40% 50% 60% 70% 80%

Percent of Time over which Cumulative Runoff Volume Occurs

Catchment 4 (Muggyrang Creek 210069): Cumulative Runo

 

Figure 3:  

wai Creek 210026) 

90% 100%

90% 100%

off 

Actual

Calibrated

Adjusted
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Input Parameters and 
Analysis 

Full 
Record 

M

 Catc

Average Capacity (mm) 61.8 5

BFI 0.210 0

Kbase 0.923 0

Ksurf 0.520 0

E (monthly data) 0.773 0

R2 (monthly data) 0.775 0

Actual Runoff (mm) 396.5 3

Calculated Runoff (mm) 397.2 4

 Ca

Average Capacity (mm) 38.9 3

BFI 0.240 0

Kbase 0.923 0

Ksurf 0.450 0

E (monthly data) 0.773 0

R2 (monthly data) 0.773 0

Actual Runoff (mm) 214.7 2

Calculated Runoff (mm) 212.0 2

 C

Average Capacity (mm) 744.9 4

BFI 0.360 0

Kbase 0.887 0

Ksurf 0.620 0

E (monthly data) 0.319 0

R2 (monthly data) 0.371 0

Actual Runoff (mm) 204.9 2

Calculated Runoff (mm) 175.7 2

Area 
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Table 7: AWBM Results 

Min Max LOOCV 
(highest E) 

Adopted Full 
Record 

Min 

chment 1 (Congewai Ck 210026) Catchment 

57.2 72.7 60.5 61.8 132.7 121.5 

.160 0.210 0.180 0.210 0.200 0.200 

.923 0.943 0.933 0.950 0.973 0.973 

.510 0.530 0.520 0.520 0.340 0.000 

.773 0.771 0.773 0.770 0.728 0.737 

.774 0.777 0.775 0.774 0.785 0.770 

96.5 396.5 396.5 396.5 77.6 77.6 

08.1 375.8 400.2 397.2 80.0 86.5 

atchment 3 (Wallis Ck 210054) Catchment 4 

34.8 44.5 37.7 38.0 157.5 152.6 

.210 0.310 0.250 0.250 0.010 0.010 

.893 0.943 0.923 0.943 0.806 0.806 

.370 0.450 0.410 0.450 0.470 0.280 

.753 0.785 0.772 0.775 0.735 0.732 

.758 0.790 0.773 0.775 0.736 0.733 

14.7 214.7 214.7 214.7 79.1 79.1 

25.2 196.7 215.6 214.5 80.4 82.7 

atchment 5 (Jilliby Ck 211004) Catchment 

58.0 977.4 458.0 550.0 134.7 123.6 

.240 0.540 0.240 0.280 0.160 0.160 

.869 0.962 0.962 0.965 0.813 0.806 

.490 0.680 0.490 0.600 0.440 0.440 

.423 0.277 0.431 0.402 0.318 0.793 

.563 0.316 0.531 0.461 0.446 0.809 

04.9 204.9 204.9 204.9 314.8 314.8 

29.8 149.1 229.8 208.0 100.2 328.1 

 

Max LOOCV 
(highest E) 

Adopted 

2 (Swamp Ck 210053) 

148.2 142.2 137.0 

0.210 0.210 0.180 

0.993 0.993 0.992 

0.380 0.350 0.280 

0.654 0.693 0.696 

0.775 0.786 0.783 

77.6 77.6 77.6 

72.8 75.1 77.6 

(Muggyrang Ck 210069) 

169.6 159.3 159.3 

0.010 0.010 0.250 

0.806 0.806 0.890 

0.470 0.280 0.050 

0.731 0.733 0.734 

0.737 0.735 0.740 

79.1 79.1 79.1 

75.8 79.6 79.6 

6 (Jigadee Ck 211008) 

167.3 133.0 135.3 

0.210 0.160 0.160 

0.813 0.813 0.930 

0.490 0.440 0.350 

0.793 0.796 0.803 

0.798 0.808 0.809 

314.8 314.8 314.8 

287.6 318.1 315.8 
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5 PROJECT ARE

Model parameters for

provided in Section 4

Annexure 1C for ad

parameters were appl

regime at various loca

catchments within the

and form “baseline” co

zones and the subseq

The process used to m

5.1 Catchment Areas

For the purposes of c

within the Surveyors C

identified as listed in T

proposed West Boreho

direction from Mount 

before draining under 

based on location of

groundwater depende

control zones, as depic

Table 8

Designation Ar

S2B 

S2C 

S2D 

S2(3) 

S2(2) 

S2(1) 

S1B 

Tasman Extension Project Area 
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EA DAILY FLOW REGIME MO

r the Project area were derived based on th

4 together with published model parameters f

dopted modelled parameters and published 

ied to long term historical climate data to est

ations in Surveyors Creek.  The modelled runo

e Project area provide a best estimate of the 

onditions for use in the assessment of subsiden

uent assessment of residual impacts on flow a

model the runoff in the Project area is described 

s 

haracterising the flow regime typical of the va

Creek catchment, seven representative sub-ca

Table 8 below.  Figure 4 shows six catchmen

ole Seam Workings.  The seventh catchment d

Sugarloaf and runs immediately adjacent to th

George Booth Drive.  The modelling locations

f headwaters creeks and valley fill creeks, 

ent endangered ecological communities (EEC

cted in Figure 4. 

8: Details of Representative Catchments 

rea (km2) Conditions 

1.67 Headwaters creek – at the transi
“Headwater” to “Valley fill, Fine g
creek style. 

1.40 Headwaters creek – near pool th
transition from “Headwater” to “V
grained, Incised” creek style. 

1.08 Headwaters creek – at the transi
“Headwater” to “Valley fill, Fine g
creek style. 

5.32 Surveyors Creek “Tributary 2” at
end of an area designated as con
Groundwater-Dependent Ecosyst

8.48 Surveyors Creek “Tributary 2” ju
the boundary of area to be unde

13.26 Surveyors Creek “Tributary 2” at
“Tributary S2G” 

1.47 “Tributary S1B” just upstream of
where any impact from the pit-to
to occur.  No underground minin
Borehole Seam. 

 

ODELLING 

he modelling results 

for the region (Refer 

parameters).  The 

timate the daily flow 

off for representative 

“existing” conditions 

nce risk management 

and water resources.  

below. 

arious creek systems 

tchments have been 

ts in the area of the 

drains in a northerly 

he mine pit-top area 

 have been selected 

pools, knick points, 

Cs) and subsidence 

ition from 
grained, Incised” 

at marks the 
Valley fill, Fine 

ition from 
grained, Incised” 

t the downstream 
ntaining 
tems 

st downstream of 
rmined 

t the junction of 

f George Booth Drive 
op facilities is likely 
g in the West 
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Surveyors Cr

 

Tasman Extension Project Area 

 

Page - 15  

 

reek Tributary Catchments Selected for Flow

 

 

Figure 4:  

w Regime Analysis 
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5.2 AWBM Paramete

For the purposes of 
catchment scenario mo

1. A model with pa
to represent the
overall percenta
(Denoted ‘headw

2. A model with pa
to represent the
headwaters and 
which more pers
in the following d

Parameters representi

S2B, S2C, S2D and S

generate flows for cat

adopted for the two ca

The parameters produc

the starting point to d

modelling results were

region (Boughton, 20

published parameters

appropriate AWBM mo

 the general relat

 the likely flow re

Figure 5 shows the 

runoff in the Hunter V

model calibration, tog

contains the rainfall an

Runoff Cha
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er Selection 

assessing the daily flow regime in Surveyors
odels were set up: 

arameters selected from the calibration analysis
e runoff characteristics of the steep forested cat
age runoff and relatively short period of baseflo
water creeks’ in the following discussion.) 

arameters selected from the calibration analysis
 runoff characteristics of catchments that includ
also include lower gradient sections with incised
sistent baseflow would be expected.  (Denoted
discussion.) 

ng headwater creeks were used to generate f

S1B, while parameters representing valley fill c

tchments S2(3), S2(2) and S2(1).  Table 10 

atchment scenarios. 

ced by the model calibration process described 

derive the parameter sets for the two catchm

e considered in conjunction with published mode

010) (see Annexure 1C for adopted model

s).  Two other factors were taken into a

del parameters: 

tionship between average annual rainfall and an

ecession characteristics of the relatively steep ca

relationship between average annual rainfall 

Valley and Central coast derived from the rec

gether with published data (Boughton, 2010

nd runoff data used in Figure 5. 

racteristics of Catchments in Hunter Valley

800 1,000
Average Annual Rainfall (mm)

nual Rainfall and Runoff for Catchments in the Hunter Valley & C

 

s Creek, two AWBM 

s and published data 
tchments in terms of 
ow following rainfall.  

s and published data 
de the steep forested 
d alluvial channels in 

d ‘valley fill creeks’ 

flows for catchments 

creeks were used to 

lists the parameters 

in Section 4 formed 

ment scenarios.  The 

el parameters for the 

led parameters and 

ccount in selecting 

nnual runoff; and 

atchments. 

and average annual 

corded data used for 

0).  Annexure 1C 

 

Figure 5:  

y and Central Coast 

1,200

Central Coast
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The blue data points 

proportion of flatter slo

As discussed in Sectio

adjusted by a factor o

runoff for the Project a

On the basis of publish

rainfall and average 

relationship was adopt

of 170 mm can be 

Figure 5).  Assumin
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Surveyors Creek.  In 

McMahon suggested th

than the values adopte

accentuate any assess

groundwater levels, av
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noted that the recomm
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runoff parameters.) 
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shown in the figure indicate larger catchmen

opes, while the red data points indicate steep fo

on 3.3, the long term rainfall data for Morpeth

of 1.07 to account for the rainfall at the site a

area.  The average annual rainfall for the Project

hed data showing a non-linear relationship betw

annual runoff (Gan et al, 1990; Boughton 

ted to fit the data in Figure 5.  On this basis, av

expected in the lowland creeks (blue data 

g a similar trend between the steep fores

ewai Creeks (red data points on indicated Fig

order of 220 mm can be expected in the stee

his peer review of this Surface Water Asses

hat the data in Figure 5 could infer higher av

ed.  However, on the basis that lower average 

sed impact as a result of changes in baseflow

verage annual runoff of 170 mm for lowland cre

ments were adopted for assessment purposes. 

mended monitoring program for the Project inclu

e potentially affected creeks in order to deriv

s created for the Project area using paramete

of Efficiency derived from the calibration pr

e model were made using different values of 

hip between runoff and average capacity shown

s of 220 mm and 170 mm, average capacity pa

ected for the headwater creeks and valley fill cre

AWBM Average Capacity Versus

110 120 130 140 150 160 170
AWBM Average Capacity Parameter (mm)

AWBM Average Capacity versus Calculated Runoff

 

ts with a significant 

orested catchments.   

h (1885 – 2010) was 

nd used to generate 

t area is 993 mm.   

ween average annual 

2010) a non-linear 

verage annual runoff 

points on indicated 

sted catchments of 

gure 5), an average 

ep forested areas of 

ssment, Professor T 

verage annual runoff 

annual runoff would 

w due to lowering of 

eeks and 220 mm for 

 (It should also be 

udes flow monitoring 

ve actual catchment 

ers with high Nash-

rocess (Section 4).  

average capacity to 

n in Figure 6 below.  

rameters of 120 mm 

eeks, respectively. 

 

Figure 6:  

s Calculated Runoff 
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As a guide to the like

analysed to derive the

or 30 mm.   

Table 9 shows that ra

year (8% of the time).

of those occasions on 

without any one day ex

Table 9: Average Days pe

 

Days 

% of Time 

The parameters that d

Kbase and Ksurf) were ad

on about 10% of days.

In determining the ap

surface runoff coeffici

characteristics from Mu

Table 10 below provid

Table 10: AWBM Par

 

Steep forested catchments 

Lowland creeks with forested
headwaters 

 

5.3 Tasman Extensio

Daily flow models wer
based on the adopted
Table 11 provides a 
catchments for the 125

 Average annual 

 Average annual 

The results indicate th

displayed in Figure 5,

Daily and annual flow

representative catchm

Each figure includes d

and for various years 

maximum modelled flo

these years is listed in 
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ely duration of significant runoff, the rainfall da

 average number of days per year that rainfall 

ainfall exceeding 10 mm on a single day occurs 

.  It is recognised, however, that this analysis d

which more than 10 mm may fall on two or mo

xceeding 10 mm, which may also lead to runoff

er Year that Rainfall Exceeds the Stated De

Rainfall Depth Exceeded (mm) 

2 5 10 20 

66 46 28 13 

18% 13% 8% 4% 

describe the relationship between baseflow an

djusted to achieve flow durations that produce t

. 

ppropriate recession characteristics the basef

ient results have been considered with parti

uggyrang Creek for headwater creeks. 

des the AWBM parameters adopted for the Proje

rameters Adopted for Tasman Extension Pro

Ave BFI Kbase 

120 0.230 0.890 

d 
180 0.210 0.950 

on Area Flow Regime 

re created for each of the representative Proje
d historical climate record and the parameters 
statistical summary of the modelled runoff fo
5 years of climate data with the following climat

rainfall      993 mm

areal potential evapotranspiration 1,412 m

hat the modelling for the Project area is consi

 i.e. average annual runoff in the order of 170 t

w duration curves were created for the mode

ment to illustrate the flow patterns (see Figur

daily flow duration curves corresponding to the

representing minimum, 10th percentile, median

ow years.  The annual volume of runoff corre

Table 11.    

 

ata for Morpeth was 

exceeds 2, 5, 10, 20 

on only 28 days per 

oes not take account 

ore consecutive days 

f. 

pth at Morpeth 

30 

7 

2% 

nd surface flow (BFI, 

he majority of runoff 

low parameters and 

cular note taken of 

ect area. 

oject Area 

Ksurf 

0.050 

0.520 

ect area catchments 
listed in Table 10.  

or the representative 
te statistics: 

m/year; 

mm/year. 

stent with the trend 

to 220 mm per year. 

elled runoff for each 

re 7 to Figure 13).  

e full climate record 

n, 90th percentile and 

esponding to each of 
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Table 11: Summary Statis

Catchment 
Designation 

(Catchment Type) 

S2D 
(Headwater 

Creeks) 
(

Area (km2) 1.08 

Ave Runoff (mm/y) 221 

Ave Runoff (ML/y) 239 

Runoff as % of Rainfall 22% 

Minimum (ML/y) 18 

10th Percentile (ML/y) 56 

Median (ML/y) 167 

90th Percentile (ML/y) 481 

Maximum (ML/y) 1,395 

It can be seen that th

line than the others re

125 years of daily run

single year and therefo

the overall trend.  

The flow duration cur

expected from year to

it would be difficult to 

subsidence effects on t

It should also be noted

are based on paramet

the potentially affected

report are, therefore, o

expected.  In order t

changes in catchment 

catchment within the P

that would be mined n

representative data fo

can be used to compar
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stics for Modelled Runoff from Representat

S2C  
(Headwater 

Creeks) 

S1B 
(Headwater 

Creeks) 

S2B 
(Headwater 

Creeks) 

S2(3) 
(Valley Fill 

Creeks) 

1.40 1.47 1.67 5.32 

221 221 221 172 

309 325 369 912 

22% 22% 22% 17% 

23 24 27 78 

73 77 87 194 

217 227 258 558 

624 655 744 1,983 

1,809 1,899 2,158 6,754 

he daily flow duration curve for the complete r

eflecting the fact that there are significantly m

noff values, whereas the other lines represent 

ore contain fewer data points which lead to grea

rves illustrate the wide variability in surface 

o year depending on the rainfall.  This high vari

detect any subtle changes in runoff that might

the catchment.   

d that the modelled runoff from catchments wi

ters derived from catchments with similar char

d catchments themselves.  The flow characterist

only illustrative of the volume and distribution o

to improve the potential for modelling to be 

runoff, a gauging station should be established

Project area.  This gauging station should be es

near the middle of the life of the mine (say 2020

r model calibration before mining occurs and p

re runoff with pre-mining conditions.  

 

ive Catchments 

S2(2) 
(Valley Fill 

Creeks) 

S2(1) 
(Valley Fill 

Creeks) 

8.48 13.26 

172 172 

1454 2274 

17% 17% 

124 194 

309 483 

890 1,392 

3,161 4,942 

10,766 16,834 

record is a smoother 

more data points, i.e. 

flow duration over a 

ater variation around 

runoff that can be 

iability indicates that 

t occur as a result of 

thin the Project area 

racteristics, not from 

tics presented in this 

of runoff that can be 

used to detect any 

d on a representative 

stablished in an area 

0) in order to provide 

ost-mining data that 
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5.4 Impacts of Minin

This section provides a
area on the flow regim
that would be undermi
of the Project are cons

 Subsidence ef
water from th
flow paths wh

 Subsidence ef
held in pools w

 Changes in gr
the groundwa

 Reduction in 
stormwater re

Potential Subsidence E

Subsidence can poten
which, such as conn
eliminated by the pro
Control Zones (SCZs) 
lines, steep slopes, gro

 Shallow surfac
minimised by 
of 150 mm a
subsidence co
to be underm
Tributary 2.  
naturally fill a
occurs on sha

 The Subsiden
occur, it woul
sub-surface fl
regime to the 

 The impleme
particularly s
concludes tha
SCZs are left
develop above
are expected
subsidence m
of baseflow du

There may be some 
described in Section 5
be significant in the co
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order streams, it is exp
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ng 

an assessment of the potential impacts of mini
me of the tributaries of Surveyors Creek that 
ined.  Four potential causes of change in the flo
sidered: 

ffects leading to cracking which could provide a
he catchment or creek channels; or provide al
ich bypass a section of creek; 

ffects leading to changes in the depth and su
which could lead to a change in seepage and ev

roundwater levels leading to a change in the i
ter system and the creeks; 

the contributing catchment area as a resu
etention for pollution control purposes at the pit-

Effects on the Catchment and Creeks 

tially impact upon the flow regime in a numbe
ective cracking to the mine workings, have
oposed mine plan, particularly the establishm
that are designed to minimise the impacts o

oundwater dependent EECs and creeks: 

ce cracking on the land surface is considered po
subsidence controls that limit subsidence near 

and to a maximum of 300 mm on steep slop
ontrol zone for cliffs and steep slopes covers alm
ined above 100 m AHD in the upper catchment
In these areas where there is minimal soil

any cracks, cracking is considered unlikely.  Wh
llower slopes soil wash is likely to fill the majori

ce Assessment concludes that, even where su
d be relatively shallow and may lead to the cr
ow paths, but is unlikely to lead to drainage fr
deep groundwater system. 

ntation of SCZs would minimise subsidence
second and third order streams.  The Subs
at surface cracks are not expected to develop 
 in place, and that it is ‘very unlikely’ that s
e first workings pillars (where subsidence mag

d) and ‘unlikely’ above partial pillar extrac
agnitudes <300 mm may occur).  As a result,
ue to cracking is expected.   

minor changes to the location, depth and 
5.3 of the Surface Water Assessment, but these
ontext of catchment hydrology. 

tation of SCZs beneath the majority of second
pected that there would be: 

ce cracking;  

 

ing in the catchment 
drain from the area 

ow regime as a result 

a pathway for loss of 
ternative subsurface 

urface area of water 
aporation;  

interactions between 

ult of the proposed 
-top area. 

er of ways, many of 
 been mitigated or 
ment of Subsidence 
f subsidence on cliff 

ossible, but would be 
cliffs to a maximum 

pes (>32.5%).  The 
most all of the slopes 
t of Surveyors Creek 
l depth available to 

here surface cracking 
ty of cracks.  

urface cracking does 
reation of alternative 
rom the surface flow 

e along the creeks, 
sidence Assessment 
where the proposed 

surface cracks would 
gnitudes of <20 mm 
ction panels (where 
, no measurable loss 

volume of pools as 
e are very unlikely to 

d order and all third 
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 only a small n

 only a small 
impacted by s

These changes are d
Assessment, but are 

Management strategie
would ensure that any
in a timely manner. 
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number of areas where scouring potential would 

number of pool areas that may have their 
subsidence changes.  

described in more detail in Section 5 of t
not anticipated to lead to significant changes to

es and monitoring of the ground surface along
y low-scale impacts are identified, managed, mi

ter / Creek Interactions 

essment (RPS Aquaterra, 2012 which forms Ap
urrent conditions groundwater levels underlyin
Summit Point are at sufficient elevation to pro
sewhere, the water table is significantly lower 
ow are estimated to occur. 

been derived from outputs from the groundwat
in baseflow as a percentage of average annua
tive catchments that would be affected by minin

Predicted Baseflow Losses/Gains i

Upstream S2B Upstream S2C

S2(1) Cummulative S2(2) Cummulative

 

increase; and 

shape and volume 

he Surface Water 
o baseflow. 

 these watercourses 
nimised and rectified 

pendix B of the EIS) 
g the ridge between 

ovide minor inflow to 
than the creeks and 

ter model and shows 
l runoff (from Table 
ng. 

 

Figure 14:  

in Surveyors Creek 

Upstream S2D

S2(3) Cummulative
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The predicted changes

14) indicate that the m

the existing groundwa

to reduce over the lif

creeks (S2C and S2D)

very minor losses to th

not predicted to chang

where it leaves the ar

predicted to change fr

(due to inflow above S

the end of mining the 

ML/year) would only co

These predicted chang

negligible and would h

Reduction in Contribut

Stormwater runoff fro

captured and re-used 

site.  Other sections of

to the existing situatio

The effect of the loss 

reduce the average an

sub-catchment).  (Not

the pit-top area com

replacement of the exi

The reduction in runof

would be partially offs

car park would be dir

road side drain on the

S1B.  The runoff mod

would be about 8 ML/y

The water balance mo

runoff of 4 ML/year.  
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s in baseflow as a proportion of average annua

main change would occur in the headwater cree

ter inflow (about 0.42% of the average annua

fe of the mine to zero by about 2027.  The o

 have bed levels above the existing water table

he groundwater system (0.001% of average an

ge as a result of mining.   On the main tributary

rea of mining (Site S2(1) on Figure 4) groundw

rom a net gain of about 0.07% of average an

S2B) to zero by the end of mining.  Even in a 

loss of groundwater baseflow from the catchm

onstitute about 0.3% of the flow at Site S2(1).  

ges in baseflow attributable to changes in gro

ave no measurable effect on the flow regime in 

ting Catchment Area 

om the ‘dirty’ sections of the pit-top area (tot

or disposed of into historic old mine workings 

f the pit-top site would continue to drain off-site

n.   

of 5.7 ha of contributing catchment to tributa

nnual runoff by about 12 ML/year (or 4% or t

te that the increase in predicted runoff from t

pared to natural conditions [average 36 ML/

sting natural bushland with largely impervious s

ff as a result of retention of all runoff from ‘dir

set by the sealing of the car park area (1.16 h

rected into a bio-retention swale before being 

e southern side of George Booth Drive – whic

delling indicates that the average annual runof

year. 

odelling indicates that there would be an avera

 

al runoff (see Figure 

ek above S2B where 

l runoff) is predicted 

other two headwater 

e and therefore have 
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Figure 19:  Modelling
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Figure 21:  Mode
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Figure 22:  Modellin
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Figure 23:  Mode
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Figure 24:  Modell
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Adopted Modelled AWBM Parameters and Publis
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A1 = 0.134 0.134 0.13
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1 INTRODUCTION 

This appendix provides a compendium and analysis of water quality data collected from 

various creeks and other water bodies in the vicinity of the existing Tasman Mine and the 

proposed Tasman Extension Project. 

A total of twelve (12) monitoring sites have been monitored by Donaldson Coal to gather 

water quality data from around the existing Tasman Mine and Tasman Mine Extension 

areas since 2007.  These monitoring sites are predominantly located along Blue Gum 

Creek and Surveyors Creek.  

A limited amount of additional water quality data has also been obtained from: 

 Two monitoring sites on Wallis Creek (into which Surveyors Creek flows).  This data 

was monitored by the predecessors of New South Wales Office of Water (NOW) and 

includes generally intermittent and ad-hoc sampling dating from 1972 to 2006, and 

 Five sites that have been monitored at monthly intervals since July 2010 in 

connection with the construction of the Hunter Expressway for Roads and Maritime 

Services (RMS) of NSW (formerly RTA).  This dataset includes sites on Blue Gum 

Creek, Surveyors Creek and Wallis Creek. 

1.1 Monitoring Locations 

Figure 1 is a map that shows the locations of water quality monitoring sites in the 

immediate vicinity of the existing Tasman Mine and the proposed Tasman Extension 

project.  Figure 2 covers a larger area than Figure 1 showing monitoring sites further 

downstream as well as those shown on Figure 1.  On both figures the monitoring sites 

have been labelled according to the following colour code: 

 Black – Donaldson Coal monitoring sites, 

 Blue – NOW monitoring sites, and 

 Red – RMS monitoring sites. 

1.1.1 Donaldson Coal Monitoring Sites 

As shown in black on Figure 1 and Figure 2, the locations of the Donaldson Coal 

monitoring sites are primarily at the headwaters along: 

 Blue Gum Creek and its tributaries (generally flowing in a north-easterly direction); 

and 

 Tributaries of Surveyors Creek (located north and west of the existing Tasman 

Mine, generally flowing in a northerly direction). 

The naming of the Blue Gum Creek and Surveyors Creek tributaries follows that set out in 

Figure 4 of the Surface Water Assessment main report (from the Fluvial Geomorphology 

Assessment [Fluvial Systems, 2011]). 

Table 1 lists the relevant monitoring sites that have been monitored by Donaldson Coal 

and provides a brief description of the upstream catchment characteristics. 
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Table 1: Donaldson Coal Monitoring Sites 

 Site Location Catchment Characteristics 

Site 2 
Surveyors Creek, near 
intersection of George Booth 
Drive and John Renshaw Drive 

- Predominantly cleared rural land upstream for about 
3 km upstream to Site 4 

Site 3 
Surveyors Creek, Tributary S2E 
at headwaters 

- Steep forested headwaters catchment. 

- Minimal or no human influence. 

Site 4 
Surveyors Creek, Tributary S2 at 
George Booth Drive 

- Mixture of steep headwaters and lower slope valley 
fill. 

- Possible influence form rural residential areas along 
Sheppard’s Drive. 

Site 5 
Surveyors Creek, Tributary S1C 
at George Booth Drive 

- Mixture of steep headwaters and flatter-slopes on 
valley fill material. 

- Minimal human influence. 

S
u

rv
e
y
o

rs
 C

re
e
k
 

Site 6 
Surveyors Creek, Tributary S1B 
at George Booth Drive 

- Mixture of steep headwaters and flatter-slopes on 
valley fill material. 

- Minimal human influence. 

- Drains the area proposed for Tasman Extension pit-
top facilities. 

BG1 
Blue Gum Creek, downstream of 
George Booth Drive 

- Predominantly steep headwaters. 

- Influence from Tasman Mine pit-top and runoff from 
George Booth Drive. 

- Slightly downstream of George Booth Drive. 

BG2/3 
Blue Gum Creek headwaters 
upstream of Tasman Mine 

- Steep forested headwaters. 

- Minimal or no human influence. 

- Generally, BG3 - slightly upstream of BG2 - only 
used when BG2 is dry. 

Site 7 
Blue Gum Creek headwaters 
upstream of Tasman Mine 

- Steep headwaters. 

- Forested catchment. 

- Minimal or no human influence. 

Site 8 
Blue Gum Creek tributary, 
upstream of George Booth Drive 

- Predominantly steep headwaters. 

- Crossed by Tasman Mine entrance road. 

- Slightly upstream of George Booth Drive on Tributary 
4. 

Site 9 
Blue Gum Creek, at Stockrington 
Road 

- Predominantly steep headwaters. 

- Potential influence from Tasman Mine, George Booth 
Drive and Daracon Quarry. 
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Site 10 
Blue Gum Creek, at Dog Hole 
Road 

- Predominantly steep headwaters. 

- Some rural residential 
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1.1.2 RMS Monitoring Sites 

Water quality has been monitored at least monthly at all locations immediately upstream 

and downstream of where the Hunter Expressway (currently under construction) crosses 

significant creeks.  In order to avoid any influence from construction, only sites located 

immediately upstream of any Hunter Expressway crossings have been considered for 

analysis in this report.  These sites are shown in red on Figure 1 and Figure 2, and are 

designated by the following RMS names: 

 BGC(U)  Blue Gum Creek, Upstream, 

 SC1(U)  Surveyors Creek 1, Upstream (located on Tributary S1), 

 SC2(U) Surveyors Creek 2, Upstream (located on Tributary S1), 

 SC3(U) Surveyors Creek 3, Upstream, and 

 WC(U) Wallis Creek, Upstream. 

1.1.3 NOW Monitoring Sites 

Water quality data has been obtained from NOW for two historic monitoring sites located 

on Wallis Creek.  The locations of these sites are included in blue on Figure 1 and 

Figure 2.  These monitoring sites are both located along Wallis Creek and are designated 

as follows: 

 WC-RV (NOW Station No. 210054) located on Wallis Creek at Richmond Vale about 

2.8 km west of the north-west corner of the area which is proposed to be mined for 

the Tasman Extension Project.  The monitoring site is located about 1 km upstream 

of the junction with a small un-named tributary which conveys overflow from the 

‘Colliery Dam’ (see Figure 2). 

 WC-LP (NOW Station No. 21010197) located on Wallis Creek at Louth Park near to 

the New England Highway (approximately 15 km downstream of site WC-RV – not 

shown on Figure 2). 

1.2 Water Quality Monitoring Parameters 

1.2.1 Basic Parameters 

The following ‘basic parameters’ have been monitored at each of the Donaldson Coal 

monitoring sites (see Table 1) on a monthly basis since June 2007, except for occasions 

when there was no water at a site or no access to the site: 

 Electrical conductivity (EC), (µS/cm) - both the ‘field’ and ‘laboratory’ (used as a 

measure of salinity); 

 pH - both the ‘field’ and ‘laboratory’; 

 Total Suspended Solids (TSS), (mg/L); 

 Total Dissolved Solids (TDS), (mg/L); and 

 Turbidity, (NTU - Nephelometric Turbidity Units). 

1.2.2 Dissolved Oxygen 

No monitoring of dissolved oxygen was conducted at any Donaldson Coal monitoring 

sites, nor at any NOW monitoring sites.  Limited data was available at RMS monitoring 

sites. 
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1.2.3 Metals 

Monitoring of metals has only been conducted at Donaldson Coal monitoring sites 

BG1/2/3 and Site 9. These metals include aluminium, cadmium, chromium, copper, iron, 

lead, magnesium, manganese and zinc. 

1.2.4 Others 

In addition to these parameters, water samples were analysed from Donaldson Coal 

monitoring sites for a suite of anions, cations and other characteristics on a monthly basis 

for sites in the immediate vicinity of the Tasman Mine (i.e. BG1/2/3) and quarterly at 

other monitoring sites. 
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Figure 2: Broad Scale Plan Showing the Tasman Mine Site (Lower Centre) and Surrounding Monitoring Sites
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1.3 Data Availability 

1.3.1 Basic Parameters 

Table 2 provides the number of available ‘basic parameter’ data entries from each of the 

twelve Donaldson Coal monitoring site datasets (November 2006 to December 2011). 

Table 2: Basic Parameter Data Availability  

(November 2006 - December 2011) 

Monitoring 

Site 
EC (field) pH (field) TSS TDS Turbidity 

BG1 52 52 36 52 36 

BG2 14 15 15 15 14 

BG3 12 12 12 12 12 

Site 2 43 43 44 44 43 

Site 3 50 50 51 51 50 

Site 4 42 42 42 43 42 

Site 5 19 19 20 20 20 

Site 6 34 34 35 35 35 

Site 7 32 32 33 33 32 

Site 8 45 45 46 46 45 

Site 9 34 34 35 35 34 

Site 10 47 47 48 48 47 
 

1.3.2 Dissolved Oxygen 

Table 3 provides the number of available dissolved oxygen data entries from each of the 

five (5) RMS monitoring site datasets (July 2010 to July 2011). 

  

Table 3: Dissolved Oxygen Data Availability 

Monitoring 

Site 

Number of 

data 

BGC(U) 16 

SC1(U) 5 

SC2(U) 8 

SC3(U) 13 

WC(U) 17 

 

1.3.3 Metals 

Table 4 provides the number of available metal data entries from each of the Donaldson 

Coal monitoring site datasets (November 2006 to December 2011). 
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Table 4: Metal Data Availability 

Monitoring 

Site 

Al 
(mg/L) 

Cd 
(mg/L) 

Cr 
(mg/L) 

Cu 
(mg/L) 

Fe 
(mg/L) 

Pb 
(mg/L) 

Mg 
(mg/L) 

Mn 
(mg/L) 

Zn 
(mg/L) 

BG1 14 14 14 14 15 14 3 14 14 

BG2 4 4 4 4 4 4 1 4 12 

BG3 4 4 4 4 4 4 0 4 3 

Site 2 No data 

Site 3 No data 

Site 4 No data 

Site 5 No data 

Site 6 No data 

Site 7 No data 

Site 8 No data 

Site 9 0 0 0 0 0 0 0 0 4 

Site 10 No data 

Al = Aluminium Cd = Cadmium Cr = Chromium Cu = Copper Fe = Iron 

Pb = Lead Mg = Magnesium Mn = Manganese Zn = Zinc 
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2 DATA ANALYSIS 

2.1 Donaldson Coal Monitoring Sites - Statistics 

2.1.1 Basic Parameters 

Table 5 summarises the key statistics for the ‘basic parameters’ measured at each of the 

twelve (12) Donaldson Coal monitoring sites (listed in the same order as in Table 1).  

Further details are contained in Table 9 to Table 20 in Annexure 2A.  Annual statistics 

for EC (field), pH (field) and TSS are also shown graphically in Figure 3 to Figure 8, with 

sites grouped in a similar order to the listing in Table 1, namely: 

 Surveyors Creek: Sites 2 – 6; 

 Blue Gum Creek and its tributaries:  BG1 – 3 and Sites 7 - 10. 

In these figures, the coloured bars represent one standard deviation above and below the 

mean (the mean being represented at the point where coloured bars join) while the black 

‘arms’ represent the maximum and minimum.  The numbers provided in the x-axis in 

parentheses indicate the number of measurements recorded for each data series. 

2.1.2 Metals 

Table 6 summarises the key statistics for metals at each of the twelve (12) Donaldson 

Coal monitoring sites and compares them against the default ANZECC trigger values for 

the 95th percentile level of protection. 

 

2.2 RMS Monitoring Sites - Statistics 

Monitoring at RMS sites appears to have only been undertaken at locations where 
construction work was being conducted or scheduled to commence shortly.  Accordingly, 
there are differences in the numbers of records at different sites with the earliest record 
being July 2010. 

Key statistical values for the available ‘basic parameters’ measured at the various RMS 
monitoring sites are summarised in Table 8 while further details are provided in Table 
21 to Table 25 in Annexure 2A 

2.2.1 Dissolved Oxygen 

Table 7 summarises the key statistics for dissolved oxygen measured at each of the five 

RMS monitoring sites and compares them against the default ANZECC trigger range for 

Southeast Australian lowland rivers. 
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Table 5: Statistical Summary for Basic Water Quality Parameters – Donaldson Coal Monitoring Sites 

Site Name Site 3 Site 7 BG3 BG2 Site 5 Site 6 Site 8 Site 4 Site 2 BG1 Site 9 Site 10 ANZECC 
Creek Designation1 SC BGC BGC BGC SC SC BGC SC SC BGC BGC BGC 

Catchment 
Characteristics 
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Potential for human 
influence 

Minimal human influence Rural and rural 
residential 

George Booth Drive &  
Tasman Underground Mine 

Default 
‘trigger 
values’ 
(range) 

# Samples 50 32 12 14 19 34 45 42 43 52 34 47 
Mean 333 803 698 583 234 365 744 728 590 708 872 1,130 
20th %ile 216 632 544 161 159 282 606 402 354 510 526 751 
50th %ile 337 750 705 370 205 369 770 653 530 750 835 1,160 

EC (field) 
(µS/cm) 

80th %ile 415 976 872 1,022 256 411 941 1,018 766 918 1,126 1,410 

125 – 2,200 

# Samples 50 32 12 15 19 34 45 42 43 52 34 47 
Mean 6.6 7.2 6.9 7.0 7.0 7.4 7.2 6.8 7.1 7.1 7.4 7.3 
20th %ile 5.9 6.9 7.0 5.8 6.6 6.9 7.0 6.4 6.7 6.8 7.2 7.1 
50th %ile 6.3 7.2 7.3 7.0 6.9 7.5 7.3 6.7 6.9 7.1 7.5 7.2 

pH (field) 

80th %ile 7.3 7.6 7.5 8.1 7.4 7.9 7.4 7.2 7.3 7.4 7.7 7.4 

6.5 – 8.0 

# Samples 50 32 12 14 20 35 45 42 43 36 34 47 
Mean 85 68 114 166 142 139 43 60 124 136 76 62 
20th %ile 34 13 15 12 46 25 9 16 43 16 14 8 
50th %ile 69 21 25 32 92 49 19 36 70 34 31 22 

Turbidity 
(NTU) 

80th %ile 99 61 35 148 128 105 40 84 203 88 89 54 

6 – 50 

# Samples 51 33 12 15 20 35 46 42 44 36 35 48 
Mean 22 14 17 12 31 31 12 21 68 35 20 25 
20th %ile 5 2 7 4 14 6 3 6 26 2 4 4 
50th %ile 11 7 12 8 21 16 7 12 38 8 8 8 

TSS 
(mg/L) 

80th %ile 34 24 20 21 34 38 18 23 104 25 31 23 

N/A 

# Samples 51 33 12 15 20 35 46 43 44 52 35 48 
Mean 288 489 414 339 253 289 447 454 368 427 538 685 
20th %ile 230 366 335 137 173 228 361 275 263 354 392 533 
50th %ile 275 460 402 232 234 285 467 448 375 432 514 683 

TDS 
(mg/L) 

80th %ile 324 613 500 594 317 354 544 583 450 518 640 809 

N/A 

Note 1:  Creek Designation> BGC = Blue Gum Creek SC = Surveyors Creek WC = Wallis Creek 
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Table 6: Statistical Summary for Metals 

Monitoring 
Site 

Al 
(mg/L) 

Cd 
(mg/L) 

Cr 
(mg/L)

Cu 
(mg/L)

Fe 
(mg/L) 

Pb 
(mg/L)

Mg 
(mg/L)

Mn 
(mg/L)

Zn 
(mg/L)

# Samples 14 14 14 14 15 14 3 14 14 
Minimum 0.06 0.00005 0.001 0.001 0.54 0.0004 3 0.026 0.006 
Average 0.62 0.00016 0.001 0.003 1.55 0.0013 9 0.104 0.058 

BG1 

Maximum 1.95 0.00130 0.002 0.008 3.00 0.0030 12 0.280 0.490 
# Samples 4 4 4 4 4 4 4 4 4 
Minimum 0.25 0.00005 0.001 0.001 0.41 0.0009 3 0.021 0.005 
Average 1.71 0.00010 0.002 0.002 1.16 0.0021 3 0.066 0.105 

BG2 

Maximum 4.00 0.00017 0.003 0.004 2.70 0.0041 3 0.160 0.470 
# Samples 4 4 4 4 4 4 0 4 3 
Minimum 0.07 0.00005 0.001 0.001 1.40 0.0003 - 0.098 0.007 
Average 1.33 0.00009 0.002 0.002 2.85 0.0027 - 0.510 0.010 

BG3 

Maximum 4.70 0.00021 0.003 0.005 5.80 0.0060 - 1.300 0.017 
# Samples 0 0 0 0 0 0 0 0 4 
Minimum - - - - - - - - 0.095 
Average - - - - - - - - 0.644 

Site 9 

Maximum - - - - - - - - 1.300 
ANZECC 95th %iles 0.055 0.00002 0.001 0.0014  0.0034 1.9  0.008 

 

Table 7: Statistical Summary for Dissolved Oxygen 

Dissolved Oxygen (% saturated)
Monitoring Site

Minimum Average Maximum 

BGC(U) 12 76 130 

SC1(U) 56 85 115 

SC2(U) 27 58 101 

SC3(U) 21 70 96 

WC(U) 59 85 118 

ANZECC 85 - 110 
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Figure 3: Annual Statistics for EC at Sites on Surveyors Creek  

- The change of colour between bars indicates different sites. 
- The change of colour within bars indicates the Average. 
- Top of bars indicate Average + 1 Standard Deviation. 
- Bottom of bars indicate Average – 1 Standard - Deviation. 
- Top ‘arm’ indicates Maximum.
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Figure 4: Annual Statistics for pH at Sites on Surveyors Creek 

- The change of colour between bars indicates different sites. 
- The change of colour within bars indicates the Average. 
- Top of bars indicate Average + 1 Standard Deviation. 
- Bottom of bars indicate Average – 1 Standard - Deviation. 
- Top ‘arm’ indicates Maximum.
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Figure 5: Annual Statistics for TSS at Sites on Surveyors Creek 

- The change of colour between bars indicates different sites. 
- The change of colour within bars indicates the Average. 
- Top of bars indicate Average + 1 Standard Deviation. 
- Bottom of bars indicate Average – 1 Standard - Deviation. 
- Top ‘arm’ indicates Maximum.
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Figure 6: Annual Statistics for EC at Sites on Blue Gum Creek 

- The change of colour between bars indicates different sites. 
- The change of colour within bars indicates the Average. 
- Top of bars indicate Average + 1 Standard Deviation. 
- Bottom of bars indicate Average – 1 Standard - Deviation. 
- Top ‘arm’ indicates Maximum. 
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Figure 7: Annual Statistics for pH at Sites on Blue Gum Creek 

- The change of colour between bars indicates different sites. 
- The change of colour within bars indicates the Average. 
- Top of bars indicate Average + 1 Standard Deviation. 
- Bottom of bars indicate Average – 1 Standard - Deviation. 
- Top ‘arm’ indicates Maximum.
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Figure 8: Annual Statistics for TSS at Sites on Blue Gum Creek

- The change of colour between bars indicates different sites. 
- The change of colour within bars indicates the Average. 
- Top of bars indicate Average + 1 Standard Deviation. 
- Bottom of bars indicate Average – 1 Standard - Deviation. 
- Top ‘arm’ indicates Maximum.
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2.3 NOW Monitoring Sites - Statistics 

Data measurements from the two NOW monitoring sites were fairly limited and the only 
‘basic parameters’ measured at NOW monitoring sites were EC, pH and turbidity.   

The most recent records for WC-RV are dated September 1978 (with only 8 data entries 
for pH and 9 data entries for turbidity measured since recording began on January 1972).   

Data records from WC-LP are more recent with some data on a monthly basis from 
August 1998 to May 2006. 

Key statistical values for the available ‘basic parameters’ measured at WC-RV and WC-LP 
are summarised in Table 8 while further details are provided in Table 26 and Table 27 
in Annexure 2A. 
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Table 8:  Statistical Summary for Basic Water Quality Parameters – RMS and NOW Sites 

Site Name SC1(U) SC2(U) BGC(U) SC3(U) WC-RV WC(U) WC-LP ANZECC 

Creek Designation SC SC BG SC WC WC WC 

Catchment Characteristics 
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George Booth Drive 

Potential for human influence 
 

Tasman 
Underground 

Mine 

Rural and urban (Mulbring) 

Default 
‘trigger 
values’ 
(range) 

# Samples 9 14 21 13 39 19 48 
Mean 385 770 454 1,046 857 991 915 
20th %ile 142 309 310 278 646 482 695 
50th %ile 166 660 499 585 899 661 895 

EC (field) (µS/cm) 

80th %ile 650 892 561 716 1,068 769 1,156 

125 – 2,200 

# Samples 9 14 22 13 8 19 40 
Mean 5.6 6.7 7.1 7.0 7.5 7.2 7.5 
20th %ile 5.1 6.1 6.8 6.7 7.2 6.9 7.3 
50th %ile 5.6 6.9 7.0 7.1 7.6 7.3 7.6 

pH (field) 

80th %ile 6.1 7.3 7.5 7.4 7.7 7.7 7.7 

6.5 – 8.0 

# Samples 9 14 22 13 9 19 48 
Mean 257 220 310 270 5 28 63 
20th %ile 147 10 83 57 2 14 39 
50th %ile 156 163 177 260 2 23 63 

Turbidity (NTU) 

80th %ile 319 281 589 472 5 41 91 

6 – 50 

# Samples 4 5 5 0 0 0 0 
Mean 61 8 29 - - - - 
20th %ile 26 1 21 - - - - 
50th %ile 38 3 26 - - - - 

TSS (mg/L) 

80th %ile 87 10 43 - - - - 

N/A 
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Donaldson Coal Monitoring Sites 

Table 9 to Table 20 provide statistical values calculated from measurements taken from each 
Donaldson Coal monitoring site. 

Table 9: Water quality statistics at BG1 

Statistic EC (field) 
(µS/cm) 

EC (lab) 
(µS/cm)

pH 
(field) 

pH  
(lab) 

Turbidity 
(NTU) 

TSS 
(mg/L) 

TDS 
(mg/L) 

Mean 708 714 7.1 7.0 136 35 427 

Standard Deviation 238 211 0.4 0.4 315 141 122 

Minimum 165 230 5.8 6.1 6 1 119 
10th Percentile 410 461 6.6 6.6 13 2 278 

20th Percentile 510 558 6.8 6.7 16 2 354 

50th Percentile 750 716 7.1 6.9 34 8 432 

80th Percentile 918 842 7.4 7.1 88 25 518 

90th Percentile 990 972 7.5 7.5 191 44 590 

Maximum 1,150 1,180 8.0 8.0 1,575 1,032 670 

 

Table 10: Water quality statistics at BG2 

Statistic EC (field) 
(µS/cm) 

EC (lab) 
(µS/cm)

pH 
(field) 

pH  
(lab) 

Turbidity 
(NTU) 

TSS 
(mg/L) 

TDS 
(mg/L) 

Mean 583 522 7.0 6.6 166 12 339 
Standard Deviation 450 391 1.2 1.4 377 12 240 
Minimum 110 115 5.0 5.0 5 2 75 
10th Percentile 139 158 5.5 5.3 8 2 93 
20th Percentile 161 190 5.8 5.3 12 4 137 
50th Percentile 370 280 7.0 5.7 32 8 232 
80th Percentile 1,022 944 8.1 8.3 148 21 594 
90th Percentile 1,177 984 8.3 8.3 323 25 669 
Maximum 1,310 1,200 8.4 8.3 1,425 46 714 

 

Table 11: Water quality statistics at BG3 

Statistic EC (field) 
(µS/cm) 

EC (lab) 
(µS/cm)

pH 
(field) 

pH  
(lab) 

Turbidity 
(NTU) 

TSS 
(mg/L) 

TDS 
(mg/L) 

Mean 698 727 6.9 6.9 114 17 414 
Standard Deviation 274 265 1.2 1.1 299 16 148 
Minimum 170 190 3.1 3.9 7 2 115 
10th Percentile 404 527 6.6 6.5 11 4 329 
20th Percentile 544 598 7.0 6.6 15 7 335 
50th Percentile 705 705 7.3 7.2 25 12 402 
80th Percentile 872 893 7.5 7.6 35 20 500 
90th Percentile 898 919 7.6 7.8 86 46 520 
Maximum 1,250 1,290 7.7 7.8 1,060 52 745 
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Table 12: Water quality statistics at Site 7 

Statistic EC (field) 
(µS/cm) 

EC (lab) 
(µS/cm)

pH 
(field) 

pH  
(lab) 

Turbidity 
(NTU) 

TSS 
(mg/L) 

TDS 
(mg/L) 

Mean 803 830 7.2 6.9 68 14 489 
Standard Deviation 292 264 0.5 0.4 139 14 177 
Minimum 255 345 6.2 6.1 3 2 173 
10th Percentile 530 604 6.6 6.4 10 2 334 
20th Percentile 632 634 6.9 6.6 13 2 366 
50th Percentile 750 778 7.2 6.9 21 7 460 
80th Percentile 976 948 7.6 7.2 61 24 613 
90th Percentile 1,129 1,109 7.8 7.4 150 31 689 
Maximum 1,840 1,750 8.2 7.8 710 60 1,046 

 

Table 13: Water quality statistics at Site 8 

Statistic EC (field) 
(µS/cm) 

EC (lab) 
(µS/cm)

pH 
(field) 

pH  
(lab) 

Turbidity 
(NTU) 

TSS 
(mg/L) 

TDS 
(mg/L) 

Mean 744 795 7.2 7.1 43 12 447 
Standard Deviation 235 189 0.3 0.2 112 13 125 
Minimum 151 485 6.3 6.6 4 1 108 
10th Percentile 465 562 6.8 6.9 6 2 327 
20th Percentile 606 613 7.0 6.9 9 3 361 
50th Percentile 770 805 7.3 7.0 19 7 467 
80th Percentile 941 908 7.4 7.3 40 18 544 
90th Percentile 1,001 1,044 7.5 7.3 63 27 589 
Maximum 1,150 1,180 7.7 7.6 760 49 665 

 

Table 14: Water quality statistics at Site 9 

Statistic EC (field) 
(µS/cm) 

EC (lab) 
(µS/cm)

pH 
(field) 

pH  
(lab) 

Turbidity 
(NTU) 

TSS 
(mg/L) 

TDS 
(mg/L) 

Mean 872 855 7.4 7.2 76 20 538 
Standard Deviation 366 358 0.4 0.2 147 32 183 
Minimum 307 350 6.4 6.8 4 2 220 
10th Percentile 503 504 6.9 6.9 8 2 356 
20th Percentile 526 541 7.2 7.0 14 4 392 
50th Percentile 835 850 7.5 7.2 31 8 514 
80th Percentile 1,126 1,074 7.7 7.3 89 31 640 
90th Percentile 1,377 1,202 7.8 7.4 121 42 768 
Maximum 1,770 1,790 8.4 7.6 835 186 1,100 

 

 

 

 

 



Donaldson Coal Pty Ltd: Tasman Extension Project 
Surface Water Assessment for the Tasman Extension Project Area  
Appendix 2:  Water Quality Data 

 

 

 Page - 25  
 

 

Table 15: Water quality statistics at Site 10 

Statistic EC (field) 
(µS/cm) 

EC (lab) 
(µS/cm)

pH 
(field) 

pH  
(lab) 

Turbidity 
(NTU) 

TSS 
(mg/L) 

TDS 
(mg/L) 

Mean 1,130 1,206 7.3 7.1 62 25 685 
Standard Deviation 455 373 0.4 0.2 115 59 200 
Minimum 248 600 6.3 6.7 2 2 242 
10th Percentile 556 715 6.8 6.8 5 3 441 
20th Percentile 751 880 7.1 6.9 8 4 533 
50th Percentile 1,160 1,220 7.2 7.2 22 8 683 
80th Percentile 1,410 1,430 7.4 7.3 54 23 809 
90th Percentile 1,688 1,710 7.6 7.4 144 31 969 
Maximum 2,610 2,120 8.5 7.5 545 342 1,200 

 

Table 16: Water quality statistics at Site 2 

Statistic EC (field) 
(µS/cm) 

EC (lab) 
(µS/cm)

pH 
(field) 

pH  
(lab) 

Turbidity 
(NTU) 

TSS 
(mg/L) 

TDS 
(mg/L) 

Mean 590 539 7.1 6.8 124 68 368 
Standard Deviation 314 235 0.4 0.3 145 74 122 
Minimum 240 240 6.3 6.2 13 2 160 
10th Percentile 290 317 6.6 6.5 32 19 230 
20th Percentile 354 345 6.7 6.5 43 26 263 
50th Percentile 530 483 6.9 6.8 70 38 375 
80th Percentile 766 725 7.3 7.2 203 104 450 
90th Percentile 833 852 7.8 7.3 316 161 507 
Maximum 2,030 1,140 8.5 7.3 795 332 715 

 

Table 17: Water quality statistics at Site 3 

Statistic EC (field) 
(µS/cm) 

EC (lab) 
(µS/cm)

pH 
(field) 

pH  
(lab) 

Turbidity 
(NTU) 

TSS 
(mg/L) 

TDS 
(mg/L) 

Mean 333 341 6.6 6.4 85 22 288 
Standard Deviation 99 102 0.9 0.6 84 28 102 
Minimum 130 120 5.6 5.6 5 2 100 
10th Percentile 189 190 5.7 5.8 24 4 200 
20th Percentile 216 279 5.9 6.0 34 5 230 
50th Percentile 337 340 6.3 6.2 69 11 275 
80th Percentile 415 450 7.3 6.8 99 34 324 
90th Percentile 450 470 7.9 7.4 147 42 376 
Maximum 530 480 9.8 7.9 465 134 692 
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Table 18: Water quality statistics at Site 4 

Statistic EC (field) 
(µS/cm) 

EC (lab) 
(µS/cm)

pH 
(field) 

pH  
(lab) 

Turbidity 
(NTU) 

TSS 
(mg/L) 

TDS 
(mg/L) 

Mean 728 829 6.8 6.3 60 21 454 
Standard Deviation 360 332 0.5 0.3 87 25 191 
Minimum 146 390 5.8 5.5 6 2 160 
10th Percentile 352 420 6.3 6.0 11 4 242 
20th Percentile 402 540 6.4 6.2 16 6 275 
50th Percentile 653 785 6.7 6.3 36 12 448 
80th Percentile 1,018 1,154 7.2 6.5 84 23 583 
90th Percentile 1,298 1,280 7.4 6.7 118 44 711 
Maximum 1,670 1,610 8.0 7.3 550 100 890 

 

Table 19: Water quality statistics at Site 5 

Statistic EC (field) 
(µS/cm) 

EC (lab) 
(µS/cm)

pH 
(field) 

pH  
(lab) 

Turbidity 
(NTU) 

TSS 
(mg/L) 

TDS 
(mg/L) 

Mean 234 349 7.0 6.9 142 31 253 
Standard Deviation 135 232 0.7 0.5 167 34 101 
Minimum 91 110 5.7 6.0 31 6 135 
10th Percentile 129 170 6.4 6.4 41 11 140 
20th Percentile 159 230 6.6 6.7 46 14 173 
50th Percentile 205 252 6.9 7.1 92 21 234 
80th Percentile 256 510 7.4 7.2 128 34 317 
90th Percentile 314 625 7.6 7.3 438 51 342 
Maximum 670 740 8.9 7.3 565 138 508 

 

Table 20: Water quality statistics at Site 6 

Statistic EC (field) 
(µS/cm) 

EC (lab) 
(µS/cm)

pH 
(field) 

pH  
(lab) 

Turbidity 
(NTU) 

TSS 
(mg/L) 

TDS 
(mg/L) 

Mean 365 417 7.4 7.2 139 31 289 
Standard Deviation 123 138 0.6 0.6 271 55 81 
Minimum 140 190 6.1 5.8 6 3 130 
10th Percentile 214 294 6.8 6.7 17 5 205 
20th Percentile 282 346 6.9 6.9 25 6 228 
50th Percentile 369 400 7.5 7.2 49 16 285 
80th Percentile 411 498 7.9 7.8 105 38 354 
90th Percentile 490 522 8.2 7.9 338 48 375 
Maximum 790 810 8.3 8.2 1,375 296 470 
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RMS monitoring sites 

Table 21 to Table 25 provide statistical values calculated from measurements taken from each of 
the five RMS monitoring sites. 

Table 21: Water quality statistics at BGC(U) 

BGC(U) EC 
(µS/cm) 

pH Turbidity 
(NTU) 

TSS 
(mg/L) 

Mean 454 7.1 310 29 
Standard Deviation 157 0.4 281 14 
Minimum 225 6.3 56 11 
10th Percentile 244 6.6 62 16 
20th Percentile 310 6.8 83 21 
50th Percentile 499 7.0 177 26 
80th Percentile 561 7.5 589 43 
90th Percentile 654 7.7 800 43 
Maximum 758 8.1 800 43 

 

 

Table 22: Water quality statistics at SC1(U) 

SC1(U) EC 
(µS/cm) 

pH Turbidity 
(NTU) 

TSS 
(mg/L) 

Mean 385 5.6 257 61 
Standard Deviation 340 0.9 222 57 
Minimum 116 4.0 80 24 
10th Percentile 134 4.9 131 25 
20th Percentile 142 5.1 147 26 
50th Percentile 166 5.6 156 38 
80th Percentile 650 6.1 319 87 
90th Percentile 773 6.5 464 116 
Maximum 1,075 7.1 800 146 

 

 

Table 23: Water quality statistics at SC2(U) 

SC2(U) EC 
(µS/cm) 

pH Turbidity 
(NTU) 

TSS 
(mg/L) 

Mean 770 6.7 220 8 
Standard Deviation 699 0.8 266 12 
Minimum 144 5.1 3 1 
10th Percentile 194 5.6 10 1 
20th Percentile 309 6.1 10 1 
50th Percentile 660 6.9 163 3 
80th Percentile 892 7.3 281 10 
90th Percentile 1,155 7.5 647 19 
Maximum 2,951 7.7 800 28 
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Table 24: Water quality statistics at SC3(U) 

SC3(U) EC 
(µS/cm) 

pH Turbidity 
(NTU) 

TSS 
(mg/L) 

Mean 1,046 7.0 270 
Standard Deviation 1,874 0.4 251 
Minimum 5 6.1 26 
10th Percentile 222 6.6 54 
20th Percentile 278 6.7 57 
50th Percentile 585 7.1 260 
80th Percentile 716 7.4 472 
90th Percentile 1,395 7.4 608 
Maximum 7,155 7.6 800 

N/A 

 

 

Table 25: Water quality statistics at WC(U) 

WC(U) EC 
(µS/cm) 

pH Turbidity 
(NTU) 

TSS 

Mean 991 7.2 28 
Standard Deviation 1,706 0.6 21 
Minimum 194 5.8 3 
10th Percentile 327 6.4 10 
20th Percentile 482 6.9 14 
50th Percentile 661 7.3 23 
80th Percentile 769 7.7 41 
90th Percentile 805 7.8 47 
Maximum 8,000 7.9 95 

N/A 
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NOW Monitoring Sites 

Table 26 and Table 27 provide statistical values calculated from measurements taken from the 
two NOW monitoring sites (namely WC-RV and WC-LP). 

 

Table 26: Water quality statistics at WC-RV 

WC-RV EC 
(µS/cm) 

pH Turbidity 
(NTU) 

Mean 857 7.5 5 
Standard Deviation 239 0.4 7 
Minimum 300 7.0 1 
10th Percentile 535 7.0 1 
20th Percentile 646 7.2 2 
50th Percentile 899 7.6 2 
80th Percentile 1,068 7.7 5 
90th Percentile 1,095 7.9 11 
Maximum 1,260 8.0 23 

 

 

Table 27: Water quality statistics at WC-LP 

WC-LP EC 
(µS/cm) 

pH Turbidity 
(NTU) 

Mean 915 7.5 63 
Standard Deviation 274 0.3 31 
Minimum 384 6.7 7 
10th Percentile 585 7.2 23 
20th Percentile 695 7.3 39 
50th Percentile 895 7.6 63 
80th Percentile 1,156 7.7 91 
90th Percentile 1,320 7.8 97 
Maximum 1,470 8.1 170 
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2 WATER SUPPL

2.1 Underground Ope

At full production, the 
existing Tasman Mine. 

In the existing Tasman 
cooling purposes.  Reco
January 2009 and Sept
Table 1).  The averag
purposes water require
assumed to be 90 kL/da

Table 1: Water Del

Perce
D

In order to accommod
200 kL storage tank will
balancing storage of 5 M
will be directed to the h
(see Section 1). 

During the start-up ph
progressively increase in

Table 2: Constru

Activity 

Construction of drift

Development works

Development and 
secondary extractio
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LY AND EFFLUENT DISPOSAL

erations 

Tasman Extension will use four continuous m

Mine treated water is pumped underground fo
rds of the volume of water required to support
tember 2010 indicate that the supply requirem
e water requirement over this period was 79

ements for the Tasman Extension Project hav
ay for four continuous miners. 

ivery for Underground Operations at the Ta

entage of Time Water 
Delivery Exceeded 

Water Delivered
(kL/day) 

90% 27 

80% 54 

50% 84 

20% 104 

10% 114 

ate the variability of water required for unde
 be provided for water that has been treated to

ML capacity will receive water pumped from the 
head-works for the bore discharge which will dr

hase of the Project, it is anticipated that w
n line with the construction sequence set out in 

uction Activities and Estimated Water Requ

Timing Machinery 

t 
Approx 6 months  
Starting early 2014 Two road head

s Ongoing 
Starting late 2014 

Two continuou
miners 

n 
Ongoing 
Starting early 2016 

Four continuou
miners 

 

L 

iners, the same as the 

or dust suppression and 
t the operation between 
ments are variable (see 
9 kL/day.  For planning 
ve been conservatively 

asman Mine 

erground operations, a 
o a suitable standard.  A 
mine workings.  Excess 

rain to the old workings 

water requirements will 
Table 2.  

irements 

Water 
Requirements 

(kL/day) 

ders 45 

us 45 

us 
90 
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The following arrangeme
2: 

 One of the first

will be the Sur

dam while eart

months in adva

required for su

construction of

provide disinfe

 In the event of

of the drift, po

 Once developm

groundwater in

the ongoing re

 Any supplemen

excess surface

 Once full secon

sufficient groun

operations.   

2.2 Dust Suppression 

Water requirements for 
about 50 kL/day on a 
operating.  This water is
area, around the worksh
for the wheel wash.  No
saturated when discharg

The footprint of the pit-
footprint of the existing
estimated to be about 
Surface Runoff Storage 

Water for the wheel wa
Based on experience of
been allowed for water l

2.3 Potable Supply 

Potable supply will be p
2011, the average usag
to that proposed for the
usage included water for

At the Tasman Extens
Accordingly, the potable
15 kL/day. 
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ents are proposed for water supply for the activ

t elements to be constructed in association with

face Runoff Storage Dam which will initially act 

thworks are being undertaken.  This is expected

ance of the construction of the drift.  Any water

urface earthworks will be available to meet the w

f the drift after treatment to reduce sediment co

ection. 

f there being insufficient water from surface run

table water will be imported by tanker truck (up

ment work commences in the coal seam, it is an

nflow will commence.  After treatment, this wate

quirements for the development works.   

ntary water supply for initial development work 

 runoff or potable supply by tanker truck. 

ndary extraction commences in early 2016, it is 

ndwater inflow will occur to exceed the requirem

and Wheel Wash 

dust suppression at the existing Tasman Mine s
hot dry day, with an average of about 35 k

s used for dust suppression on the truck access 
hop area and on the access road to the portal 
o additional water is required for the coal stock
ged. 

top facilities for the Tasman Extension is signif
 Tasman Mine pit-top facilities.  Accordingly, th
30 kL/day (about 11 ML/year).  This water w
Dam. 

ash facility will also be drawn from the Surfac
f a similar facility at the Tasman Mine, 3.5 kL/
oss from the wheel wash. 

rovided by tanker truck and stored in an on-sit
e of potable water at the Tasman Mine (which 

e Tasman Extension Project) was approximately
r toilet flushing.  

sion site water for toilet flushing will be so
e water usage at the Tasman Extension site is e

 

vities identified in Table 

h the pit-top facilities 

as a sediment control 

d to be constructed 3-6 

r in excess of that 

water requirements for 

oncentration and 

noff for the construction 

p to two loads per day). 

ticipated that 

er will be used to meet 

will be provided by 

anticipated that 

ments for underground 

site are estimated to be 
kL/day when the site is 
road to the coal loading 
as well as top-up water 

kpile because the coal is 

ficantly smaller than the 
he water requirement is 
will be drawn from the 

e Runoff Storage Dam.  
/day (1.3 ML/year) has 

te 200 kL tank.  During 
has a similar workforce 

y 15 kL/day.  This water 

ourced from rainwater.  
expected to be less than 
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2.4 Effluent Treatmen

The wastewater treatme
2011 following a review 

 An aerated wa

secondary qua

 Disposal of tre

This system is licensed b
Protection Licence for th

The Tasman Extension 
currently operating at t
the open grassed area 
section of sub-catchme
within the easement is
effluent disposal (abou
being more than 100 m 
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nt and Disposal 

ent and effluent disposal system at the Tasman
by Larry Cook & Associates (2011) and now com

stewater treatment system including a final aer

lity effluent; 

ated effluent by spray irrigation onto an area of

by the Environment Protection Agency under th
he mine. 

Project will utilise a similar treatment and d
he Tasman Mine.  Effluent will be disposed of 
located under the power-line easement (com

nt ‘F’ on Figure 1.)  The available land area 
s approximately 2 ha (20,000 m2) which prov
t 6,000 m2) together with the necessary buf
from a drainage line. 

 

n Mine was upgraded in 
mprises: 

ation stage to produce 

f about 6,000 m2.  

e overall Environmental 

disposal system to that 
by spray irrigation onto 

mprising the south west 
within the site located 

vides sufficient area for 
ffer distances including 
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3 GROUNDWATE

All groundwater inflow t
operational purposes, w
top area. 

The groundwater inflow
Assessment (Appendix B
Figure 3.  Note that 
calendar year.  The ac
expected to fluctuate ac
For example, if mining o
pumping rates over seve

Water from the Mine W
disinfected and placed 
underground workings.  

Overflow from the Mine 
Borehole Seam that und
in the West Borehole Se
bores will be constructe
and allow discharge of e

 
  

0
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M
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o
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L
/y

ea
r)

Tasman Extension Project Area 
ment & Water Balance Analysis 

 

Page 7  
 

ER INFLOW AND DISCHARG

to the mine, together with any surplus water pu
will be pumped to the Mine Water Dam (5 ML c

w to the mine workings has been assesse
B of the EIS).  The predicted annual inflows to
the flows depicted in Figure 3 represent th
ctual volume pumped out of the mine on a 
ccording to localised geological conditions and 
operations cease for some time (e.g. over a holi
eral days may be significantly higher than the lo

Predicted 
(Source: Tasman Extension - 

Water Dam will be treated to remove sedimen
in a 200 kL storage tank from where it will b
 

Water Dam will be directed back into historic o
derlie the pit-top area.  As noted in Section 1, t
eam have an estimated void space of at least 7
ed from the pit-top area to connect to the old
excess mine water and stormwater runoff. 

 

E 

umped into the mine for 
capacity) within the pit-

d in the Groundwater 
 the mine are shown in 
e average rate over a 
particular day can be 
operational conditions.  

iday period) subsequent 
ong term average. 

 

Figure 3: 

Groundwater Inflows 
Groundwater Assessment) 

nt and oil before being 
be pumped back to the 

old workings in the West 
the historic old workings 
7,000 ML.  One or more 
 underground workings 
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4 SURFACE RUN

As described in Section
runoff from different ar
each area: 

 The northern bord

undisturbed.  This

on the southern s

 The equipment sto

Figure 1) will be 

pipes, mesh and c

pollutants except 

drained in a south

into the tributary 

 The car park and 

on Figure 1) will 

roadside drainage

 Surface runoff fro

portal and the wo

directed to a sump

together with pum

Water Dam locate

designed to captu

a front-end loader

oil within the sum

for dust suppressi

directed into the b

the site. 

The characteristics of t

are summarised in Tab

Table 3: Chara

 
Catchment  

A Office, Mess and C
(including water sto

B Workshop / Fuel sto

C Access Road 

D Coal Stockpile and 
(including Surface R

E Box Cut 

F Inert Materials Stora
Effluent Disposal 

G Bushland - Downstr

H Bushland  - North S

I Mine Water Dam (5
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NOFF AND DISCHARGE 

n 1, the surface runoff systems for the pit-to
reas appropriately, in line with the stormwate

der of the site (sub-catchment ‘H’ on Figure 1) 

s area will be allowed to continue to drain natura

ide of George Booth Drive. 

orage area to the south of the workshop area (s

reserved for inert hardware required for mine o

conveyor belts.  This area is not expected to be 

occasional minor ground disturbance.  Runoff fr

herly direction around the portal via a grassed sw

of Surveyors Creek that drains past the eastern

immediate surrounds of the offices and amenitie

drain via an oil/sediment trap and a bio-retentio

e system on the southern side of George Booth D

m the ‘dirty’ areas of the site (coal stockpile and

rkshop area - sub-catchments ‘B’, ‘C’ and ‘D’ on

p in the northern corner of the coal stockpile are

mped runoff from sub-catchment E, it will overflo

ed immediately to east of the coal stockpile area

re coarse sediment and allow easy access for re

r.  The outlet of the sump will be equipped with 

p.  Water retained in the Surface Runoff Storag

on within the pit-top area and for the wheel wa

bore which will drain to the old historic workings

the various sub-catchments described above an

ble 3. 

cteristics and Areas of Sub-catchments in t

Area  
(ha) 

Surface 
Treatm’t 

Ru

Car-parking areas  
torage tanks) 1.16 Asphalt  Of

storage / Wash-bay 0.87 Hardstand Su

0.38 Asphalt  Su
d Loading Area 

e Runoff Storage Dam) 2.35 Hardstand Su

2.06 Gravel Road Su
orage Area /  

4.16 Natural Of

stream of Box Cut 3.67 Natural Of

 Site 4.62 Natural  Of

5ML) 0.31 Dam Bo

 

op area water will treat 
er pollution potential of 

will remain 

ally to the table drain 

sub-catchment ‘F’ on 

operations such as 

a source of any 

rom this area will be 

wale and will discharge 

n side of the site.  

es (sub-catchment ‘A’ 

on swale into the 

Drive. 

d loading area, mine 

n Figure 1) will be 

ea from where, 

ow to the Surface 

a.  The sump will be 

emoval of sediment by 

a baffle to retain any 

e Dam will be re-used 

sh.  Any excess will be 

s immediately beneath 

d depicted on Figure 1 

the Pit-top Area 

Runoff Destinat’n 

Offsite 

Surface Runoff Storage Dam 

Surface Runoff Storage Dam 

Surface Runoff Storage Dam 

Surface Runoff Storage Dam 

Offsite 

Offsite 

Offsite 

Bore to old workings 
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4.1 Surface Runoff St

The Surface Runoff Sto
receive all runoff from s
dam will be designed to 

 A lower storag

dust suppressi

undertaken usi

the variability o

to maximise th

effect of increa

dust suppressi

that, for each i

decrease in the

selected as bei

 An upper surch

excess runoff f

the natural env

Table 4: Effect 

 

 

Supplied from Dam (ML/

Make-up from Mine (ML/

Percentage Supply from 

A spillway culvert (nomi
will direct water retaine
bore which drains to the
concrete header tank (
leading into a 225 mm d
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orage Dam 

orage Dam located on the eastern side of the 
ub-catchments ‘B’, ‘C’, ‘D’ and ‘E’ on Figure 1, 
have two zones: 

e zone (nominal capacity 4 ML) which will be us

on and wheel wash purposes.  The sizing of this

ing the water balance model (see Section 5) an

of rainfall-runoff and requirements for dust supp

he proportion of water supplied from runoff.  Ta

asing capacity of the lower storage zone on the 

on that could be provided from stormwater runo

incremental increase in the capacity of the stora

e additional water supplied.  On this basis, a cap

ing appropriate for this site. 

harge zone (2 ML) which has been sized to be su

from a 20 year average recurrence interval storm

vironment. 

of Storage Zone Capacity on Percentage of

from Stormwater Runoff 

Storage Zone Cap

1.5 2 2.5 

/year) 10.0 10.8 11.3

/year) 3.4 2.7 2.1

Stormwater 75% 80% 84%

nal 600 mm diameter with invert at the top of 
ed in the surcharge zone into a discharge stru
e old historic workings beneath the site.  This s
(nominal 1.8 m diameter x 2.4 m deep) with
diameter bore. 

 

coal stockpile area will 
a total of 5.53 ha.  The 

sed to provide water for 

s zone has been 

nd has taken account of 

pression whilst seeking 

ble 4 summarises the 

proportion of water for 

off.  The table shows 

age zone, there is a 

pacity of 4 ML was 

ufficient to retain 

m without discharge to 

f Water Supplied 

pacity (ML) 

3 4 5 

11.7 12.2 12.6

1.7 1.2 0.8

87% 92% 94%

the lower storage zone) 
ucture connected to the 
structure will comprise a 
h a funnel shaped base 
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5 MANAGEMENT
WATER 
As shown in Figure 2, 
largely independently: 

 A pit-top stor

from the ‘dirty

the wheel wash

West Borehole 

 A mine water

workings.  A pr

dust suppressi

old workings in

 Discharge of re

park.   

− Stormwate

trap and a 

George Bo

− Runoff from

the tributa

− All other ar

currently. 

The water balance asso
and Section 5.2 respec

5.1 Pit-top Stormwate

5.1.1 Overview 

The water balance asso
areas of the pit-top area
using a daily water balan

 Different runof

 Storage of run

 Evaporation fro

determined fro

 An allowance f

 Extraction of w

 Discharge of ex

drained to the 

 Overflow to the

the surcharge 

anticipated to o

this mode of ov
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T OF STORMWATER RUNOFF 

there will be three main water management sy

rmwater management system which will colle

’ areas of the site.  This water will be re-used fo

h and any excess will be discharged into historic

seam. 

r management system that takes water pump

roportion of this water will be treated and return

on and processing.  Any excess water will be dis

n the West Borehole seam. 

elatively clean runoff from remaining bushlan

er runoff from the car park will be treated by me

bio-retention swale before draining off-site to t

oth Drive.  

m the inert materials storage area will be draine

ry of Surveyors Creek adjacent to the site   

reas in this category will drain off-site in the sam

ciated with the first two of these systems is de
ctively. 

er Balance 

ociated with the stormwater management syste
a (sub-catchments ‘B’, ‘C’, ‘D’ and ‘E’ on Figure
nce model with 125 years of climate data.  The 

ff characteristics of hardstand areas and the coa

off in the Surface Runoff Storage Dam; 

om water surfaces, the coal stockpile and hards

om the climate data - see below); 

for seepage loss from the Surface Runoff Storag

water for dust suppression and for top-up of the 

xcess water via a culvert connected to a sump f

old historic workings via a bore; 

e creek in the event that the volume of runoff is

capacity of the Surface Runoff Storage Dam.  (A

only occur in storms in excess of 20 years avera

verflow is allowed for in the model.) 

 

 AND MINE 

ystems that will operate 

ect stormwater runoff 

or dust suppression and 

c old workings in the 

ped out of the mine 

ned to the workings for 

scharged into historic 

nd areas and the car 

eans of a sediment/oil 

the roadside drainage in 

ed via a grass swale to 

me manner as they do 

escribed in Section 5.1 

em for the ‘dirty’ runoff 
e 1) has been analysed 
model accounts for: 

al stockpile area; 

tand area (as 

e Dam (0.5 mm/day); 

wheel wash; 

from which water is 

s sufficient to exceed 

Although this is 

age recurrence interval, 
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5.1.2 Climate Data 

The runoff component o
evapotranspiration data
catchments overlying th
This comprises a 125 y
rainfall records at Tas
monthly averages of p
Climatic Atlas of Austra
have been used. 

Because water requirem
wind speed on a partic
evaporation, which is
evapotranspiration.  The
purpose.  For those yea
records, a synthetic reco
pan evaporation data th
that of the missing year

5.1.3 Runoff Estimation 

Runoff was estimated us
further detail in Appe
parameters for hardstan

Table 5: Adopte

Parameter 

C1 

C2 

C3 

A1 

A2 

A3 

Kbase 

Ksurf 

5.1.4 Water Uses and Suppl

Water uses have been b

 Dust Suppres

Thompson and

 Wheel Wash:

existing Tasma

As noted in Section 3 
workings will exceed the
assumes that any short
excess water from unde
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ment & Water Balance Analysis 
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f the water balance analysis has utilised the sam
aset as that used for assessment of the runof
he extraction area (see Appendix 1 of the Surfa
ear daily rainfall record based on correlation e
man Mine, Mulbring and Morpeth.  For runo
potential evapotranspiration derived from the 
alia: Evapotranspiration (Version 1.0, Bureau 

ments for dust suppression are largely a funct
cular day, these requirements have been est
s much more variable than monthly a
e daily pan evaporation record from Cessnock 
ars of the rainfall record that do not have coin
ord was created by reference to the annual rain
he record was inserted for the year with the r
. 

sing the Australian Water Balance Model (AWBM
endix 1 of the Surface Water Assessment. 
nd areas and the coal stockpile are listed in Tab

ed AWBM Parameters for Pit-top Runoff Est

Hardstand and 
Sealed Areas 

Coal Stockpi
Area 

2.0 5.0 

0.0 10.0 

0.0 0.0 

1.0 0.5 

0.0 0.5 

0.0 0.0 

0.96 0.96 

0.1 0.1 

lementary Supply 

based on the following: 

ssion: as a function of evaporation deficit (base

d Visser, 2002);  

 average of 3.5 kL/day based on observed requ

an Mine. 

the average daily volume of groundwater infl
e volume required for operational purposes.  Th
tfall in water in the Surface Runoff Storage Da
rground.   

 

me rainfall and potential 
ff characteristics of the 
ace Water Assessment).  
established between the 
off modelling purposes 

digital version of the 
of Meteorology, 2002) 

ion of temperature and 
timated from daily pan 
averages of potential 

has been used for this 
ncident pan evaporation 
nfall.  For a year without 
ainfall record closest to 

M) which is described in 
 The adopted model 

le 5. 

timation 

ile  

ed on the work of 

uirements at the 

ow to the underground 
he water balance model 
am would be met from 
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5.1.5 Stormwater Balance 

The water balance mod
for the full 125 years o
water balance have bee
and 1:10 wet years. 

Because the rainfall p
performance of the sto
examples: the year corr
the closest year on eith
case the data for a part
and therefore realisticall
Dam at the beginning o
start of a year). 

Sizing of the Storage Z
The full 125 years of 
capacity of the storage 
requirements that could
out in Table 4. 

Long Term Average Pe
Key long term annual 
management and recycl
whereas the data for r
1:10 dry and 1:10 wet r

Table 6: Average A

Average Annual Stat

Base Data 

Rainfall 

Open Water Evapor

Water demand (dus

Inputs 

Runoff 

Rainfall onto surfac

Total 

Water Uses and Loss

Water supply for du

Evaporation loss fro

Seepage loss from S

Discharge to underg

Total 

System Performance

Percentage supply f

Discharge to underg
Note 1:  Apparent discrepa
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el of the stormwater management and recyclin
f climate data from which statistics for the lon
n extracted along with data for years that repr

patterns are different in years with compara
ormwater management system is illustrated 
responding to the runoff statistic (median, 1:10
her side of that year, when ranked in order of 
icular year has been extracted from the full 125
ly accounts for variation in water storage in the 
of a particular year (rather than assuming a s

Zone Capacity 
daily climate record was used to assess the 
zone in the Surface Runoff Storage Dam and 

d be met from stormwater runoff.  The results 

erformance 
average statistics from the water balance mo
ing system are set out in Table 6.  Note that t

representative years presented below are for 
runoff years. 

Annual Statistics from the Stormwater Bala

tistic 

ration 1

st suppression and wheel wash) 

e of Surface Runoff Storage Dam 

37

ses 

ust suppression and wheel wash 

om Surface Runoff Storage Dam 

Surface Runoff Storage Dam 

ground 

37

e 

from runoff 

ground 3
ncy in totals due to rounding 

 

ng system has been run 
ng term annual average 
resent median, 1:10 dry 

able total rainfall, the 
in each case by three 

0 dry and 1:10 wet) and 
annual runoff.  In each 
5 years of model record 
Surface Runoff Storage 
et storage value at the 

trade-off between the 
the proportion of water 
of that analysis are set 

odel of the stormwater 
these data are averages 
representative median, 

ance Model 

Value 

993 mm/year

,125 mm/year

13.4 ML/year

36.2 ML/year

1.2 ML/year

7.5 ML/year1

12.3 ML/year

1.3 ML/year

0.2 ML/year

23.9 ML/year

7.5 ML/year1

92%

36.7 days/year
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The data in Table 6 ind
draining to the Surface 
more runoff than can b
also show that the prop
the dam are adequate
modelling indicates only

The results also indicate
dust suppression and 
estimates set out in S
conservative in the asse

Median Runoff Years 
The model analysis indic
either side in terms of 
while the water level va
Figure 4. 

Table 7: Stormw

Calendar Rainfall R

Year (mm) 

1909 1,013 

1895 1,036 

1999 1,035 

Variation in Surfac

The data in Table 7 an
year to year, depending
beginning of the year. 
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dicates that, because of the impervious nature
Runoff Storage Dam, the site can be expected t
e used for dust suppression and the wheel wa
posed discharge to the bore and the associated
e to minimise the risk of discharge to surfac
y one instance of overflow in 126 years of record

e that the modelled long term average annual
the wheel wash was 13.4 ML/year which s
Section 2.2 (12.3 ML/year) indicating that 

essment of water demand. 

cates that 1895 was the median year with 1909
runoff.  Summary statistics for these years are

ariation in the Surface Runoff Storage Dam for 

water Management System Statistics: Media

Runoff Supply 
Shortfall

Storage 
Empty 

Discharge 
to Bore 

(ML) (ML) Days (ML) Days 
34.8 1.8 24 16.6 18 

35.0 0.0 0 21.5 53 

35.2 0.0 0 21.8 25 

ce Runoff Storage Dam Volume for Represe

nd Figure 4 illustrate the significant differenc
g on the timing of the rainfall and the volume

90 120 150 180 210 240 270 3

Day of Year

Tasman Pit Top - Median Runoff Years

1895 1999

 

 of the sub-catchments 
to generate significantly 
ash.  The model results 
d surcharge capacity of 
ce waters, in that the 
d. 

l water requirement for 
slightly more than the 

the model is slightly 

 and 1999 being closest 
e presented in Table 7 
these years is shown in 

an Years 

Overflow 
to Creek 

(ML) Days
0.0 0 

0.0 0 

0.0 0 

 
Figure 4: 

entative Median Years 

es that can occur from 
e held in storage at the 

300 330 360
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The data shows that, alt
could be supplied from 
system would be capab
wheel wash.  (In two o
Storage Dam never emp

1:10 Dry Years 
The model analysis indic
either side in terms of 
while the water level va
Figure 5. 

Table 8: Stormw

Calendar Rainfall R

Year (mm) 

1888 615 

1901 708 

1907 700 
 

Variation in Surface

The main point of note 
Figure 5 is that in two 
In one year out of three
empty for about a mont

1:10 Wet Years 
The model analysis ind
closest either side in te
Table 9 while the wate
shown in Figure 6. 
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though the long term average indicates that 92%
runoff, in practice in a median year there is a

ble of supplying all the required water for du
ut of three years shown in Table 7 and Figur
pties). 

cates that 1901 was a 1:10 dry year with 1888 
runoff.  Summary statistics for these years are

ariation in the Surface Runoff Storage Dam for 

water Management System Statistics: 1:10 D

Runoff Supply 
Shortfall

Storage 
Empty 

Discharge 
to Bore 

(ML) (ML) Days (ML) Days 
20.3 3.5 39 9.3 12 

21.0 0.0 0 4.5 6 

21.1 0.0 0 6.9 19 

e Runoff Storage Dam Volume for Represen

in relation to 1:10 dry years represented by th
out of three years, the full water demand could
e dry years, the Surface Runoff Storage Dam c
h. 

icates that 1927 was the 1:10 wet year with
erms of runoff.  Summary statistics for these 
r level variation in the Surface Runoff Storage 

60 90 120 150 180 210 240 270

Day of Year

Tasman Extension Pit Top - 1:10 Dry Years

1901 1907

 

% of the required water 
a good chance that the 
st suppression and the 
re 4 the Surface Runoff 

and 1907 being closest 
e presented in Table 8 
these years is shown in 

Dry Years 

Overflow 
to Creek 

(ML) Days
0.0 0 

0.0 0 

0.0 0 

 
Figure 5: 

ntative 1:10 Dry Years 

he data in Table 8 and 
d be met from the dam.  
could be expected to be 

h 1931 and 1891 being 
years are presented in 
Dam for these years is 

300 330 360

s
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Table 9: Stormwa

Calendar Rainfall R

Year (mm) 

1931 1,291 

1927 1,227 

1891 1,418 

In all representative ex
provide all the water re
might get drawn down 
that in such years ther
creek. 

Variation in Surface 

5.2 Underground Mine

Predicted groundwater 
inflow rises rapidly once
in 2014.  Long term a
0.7 ML/day.  It can be s
for underground operati

Table 10 summarises 
workings over the life 
workings and from the ‘d
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ater Management System Statistics: 1:10 W

Runoff Supply 
Shortfall

Storage 
Empty 

Discharge 
to Bore 

(ML) (ML) Days (ML) Days 
53.1 0.0 0 36.3 68 

53.5 0.0 0 37.9 32 

54.5 0.0 0 41.7 79 

xamples of a 1:10 wet year, the Surface Runo
equired for dust suppression and the wheel w
to about 20% of its capacity at some stage.  
re are no occasions on which overflow would 

Runoff Storage Dam Volume for Represent

e Water 

inflows to the mine workings are shown in Fig
e development starts in the coal seams from ze
verage inflow over the 17 years of mining is
seen that the predicted inflow significantly exce
ons (90 kL/day = 0.09 ML/day – see Section 2

the volumes of water that will need to be sto
of the mine assuming that all excess water 
dirty’ areas of the surface facilities will be stored

90 120 150 180 210 240 270 300

Day of Year

Tasman Extension Pit Top - 1:10 Wet Years

1927 1891

 

Wet Years 

Overflow 
to Creek 

(ML) Days
0.0 0 

0.0 0 

0.0 0 

off Storage Dam would 
wash, although the dam 

It should also be noted 
occur to the adjoining 

 
Figure 6: 

tative 1:10 Wet Years 

gure 3.  The predicted 
ero 2013 to 39 ML/year 
 predicted to be about 
eeds the required water 

2.1). 

ored in the old historic 
from the underground 

d in the old workings. 

0 330 360
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Table 10: Comp

Source 

Groundw

Excess st

Total 

Note that, while a total
this will either be lost th
exhaust air) or pumped
10 it has been conserva
estimated volume in T
estimated volume of exc
in the old historic work
environment.  It can b
5,500 ML) is significant
workings (7,000 ML). 
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ponents of Groundwater Balance Over the M

Volume (ML) 

water inflow to workings 5,035 

tormwater 415 

5,450 

 of about 450 ML of water will be re-cycled fo
hrough evaporation (reflected in an increase in 
 out of the mine with the groundwater inflow. 

atively assumed that all water for operational pu
Table 10 therefore represents a conservativ
cess water generated by mine operations that w
ings in order to achieve zero discharge from t
be seen that the upper limit of the estimate
tly less than the estimated storage volume a

 

 

Mine Life 

or operational purposes, 
relative humidity of the 
 For purposes of Table 

urposes is recycled.  The 
e (upper limit) to the 
would need to be stored 
the mine to the surface 
d excess water (about 

available in the historic 
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1 INTRODUCTIO

This appendix document
Requirements (DGRs) a
Surface Water Assessme

2 DIRECTOR-GE

The DGRs for the envir
Environmental Planning
provided in a letter from
2011.  Table 1 provide
indicates where the spec

Ta

 Requirement 

General 
Requirements 

The EIS must include a

 detailed descriptio
environmental pro

 risk assessment o
development, iden
assessment;  

 detailed assessme
any other significa
which includes: 
- a description 

baseline data

- an assessmen
the developm
taking into con
plans and sta

- a description 
to avoid, minim
impacts of the
adaptive man
manage any s

Key Issues: 
Subsidence 

The EIS must include a
assessment of the pote
subsidence impacts of 

 the identification o
surface and sub-s
affected by subsid
values of these fe
documents; 

 a detailed assessm
consequences of 
natural and built e
those features tha
economic, social, 

 a detailed descrip
implemented to av
subsidence impac
(including adaptive
measures); 

Tasman Extension Project Area 
uirements 

Page 1 

ON 

ts the relevant surface water requirements from
nd Agency requirements.  A cross reference to
ent where the requirement is addressed is also p

ENERAL’S REQUIREMENTS 

ronmental assessment of the Project under S
g and Assessment Act 1979 State Significa
m the Department of Planning & Infrastructure (
es a summary of the DGRs relating to surface
cific issues have been addressed within the Surf

ble 1:  DGRs Related to Surface Water 

Reference 

e a:  

tion of the development including 
rotection; 

 Section 5 Subsid
 Section 6 Flow R
 Section 7 Water 
 Section 8 Water 

t of the potential environmental impacts of the 
entifying the key issues for further 

 EIS Section 4 

ment of the key issues specified below, and 
icant issues identified in this risk assessment, 

 

 
 Section 4 Catchm
 Section 6 and Ap
 Section 7 and Ap

Quality 

n of the existing environment, using sufficient 
ta; 

ent of the potential impacts of all stages of 
ment, including any cumulative impacts, 

consideration relevant guidelines, policies, 
tatutes; and 

 Section 5- Subsi
 Section 10 - Surf

n of the measures that would be implemented 
inimise and if necessary, offset the potential 
the development, including proposals for 
anagement and/or contingency plans to 
y significant risks to the environment; and 

 Section 5 - Subs
 Section 8 – Wate
 Section 9 – Site 

e a detailed quantitative and qualitative 
otential conventional and non-conventional 
of the development that includes: 

 

n of the natural and built features (both 
surface) within the area that could be 

sidence, and an assessment of the respective 
 features using any relevant statutory or policy 

 EIS Appendix A 
 Section 5 – Subs

ssment of the potential environmental 
of these effects and impacts on both the 

environment, paying particular attention to 
hat are considered to have significant 
l, cultural or environmental values; and 

 EIS Appendix A 
 Section 5- Subsi
 Section 6 - Flow 
 Section 7 - Wate
 Section 8 – Wate

ription of the measures that would be 
 avoid, minimise, remediate and/or offset 
acts and environmental consequences 
tive management and proposed performance 

 EIS Appendix A 
 Section 5 – Subs

 

m the Director General’s 
o the location within the 
provided. 

ection 78A (8A) of the 
ant Development were 
(DP&I) on 14 December 
e water.  Table 1 also 
face Water Assessment. 

sidence 
Regime 

er Quality 
er Management 

hment characteristics 
 Appendix 1 - Flow Regime 
 Appendix 2 - Surface Water 

sidence 
urface Water Impacts 

bsidence  
ater Management  
te Water Balance 

 A  
bsidence 

 A  
sidence 
w Characteristics 
ter Quality 

ater Management 
 A  
bsidence 
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 Requirement 

Key Issues: 
Water Resources 

The EIS must include: 

 a detailed assessm
quantity of existing
- impacts on af

landholder rig
- impacts on rip

hydrological v
environmenta

 a detailed site wat
water demands, w
and frequency of a
infrastructure and 

 identification of an
under the Water A
2000; 

 demonstration tha
the development c
authorised and rel
operating rules of 

 a description of th
development can 
requirements of an

 a detailed descrip
system (including 
other measures to

 

 

 
  

Tasman Extension Project Area 
uirements 
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Reference 

  

ssment of potential impacts on the quality and 
ting surface water resources, including: 

 Section 10.4 – W

affected licensed water users and basic 
rights; and 

 Section 10.5 – W

 riparian, ecological, geo-morphological and 
l values of watercourses, including 
tal flows; 

 Section 10.5 – W

ater balance, including a description of site 
, water disposal methods (inclusive of volume 
f any water discharges), water supply 

nd water storage structures; 

 Section 9 – Wate

 any licensing requirements or other approvals 
r Act 1912 and/or Water Management Act 

 Section 3.1.1  
 Section 12.2 – Lic

hat water for the construction and operation of 
t can be obtained from an appropriately 
reliable supply in accordance with the 
of any relevant Water Sharing Plan (WSP); 

 Section 3.2.5  
 Section 9 – Site W

 the measures proposed to ensure the 
n operate in accordance with the 

f any relevant WSP or water source embargo; 

 Section 10.5 – W

ription of the proposed water management 
g sewage), water monitoring program and 
 to mitigate surface water impacts; 

 Section 8 – Wate
 Section 9 – Wate
 Section 11 – Mitig

Measures 

 

Water Quality 

Water Sharing Plan 

Water Sharing Plan 

ter Balance 

Licensing and Approvals 

e Water Balance 

Water Sharing Plan 

ter Management 
ter Balance  
itigation and Management 
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3 AGENCY REQU

Agency requirements re
in Table 2 below.  Ta
within this document. 

Table 2:  Aut

Requirements 

Office of Environment and He

Licensing 
Requirements 

Newcastle Coal Compa
Mine.  The EIA should a
POEO Act by determinin
sufficient information to 
the current EPL would b

Should project approval
a separate application to

Flooding & 
Coastal Erosion 

The EIA should include 
relevant guidelines (in A

1. Whether the prop
management pla

2. Whether the prop
land. 

3. Whether the prop
behaviour resulti
flood affectation 

4. Whether the prop
environment or c
or riparian vegeta
banks or waterco

5. Whether the prop
manage risk to li

6. Whether the prop
and economic co
flooding. 

Water:  
Describe 
Proposal 

1. Describe the pro
discharges, volum
discharges. 

2. Demonstrate that
been implemente
discharge is nece

3. Where relevant in
including water re
and proposed sto
volumes, propose
re-use options. 

Water: 
Background 
Conditions 

4. Describe existing
to be undertaken
the proposal. 

Proponents are g
data and informa
and/or high risk d
ambient water qu
of impact assess

Tasman Extension Project Area 
uirements 
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UIREMENTS 

elating to surface water identified as part of the
ble 2 also indicates where the specific issues

thority Requirements Relating to Surface W

Reference

eritage 

pany Pty Ltd holds EPL 12483 for Tasman Coal 
d address the requirements of Section 45 of the 
ining the extent of any impacts, and provide 
to enable OEH to determine if any variation of 
d be required. 

 Section 11
Manageme

val be granted, the proponent may need to make 
n to OEH for a variation of the EPL. 

 Section 11
Manageme

e an assessment of the following referring to the 
 Attachment 2 of the OEH’s submission): 

Flooding only a 
pit-top area. No
Water Assessm
Attachment 3) 

roposal is consistent with any floodplain risk 
plans. 

 N/A 

roposal is compatible with the flood hazard of the  N/A 

roposal will significantly adversely affect flood 
lting in detrimental increases in the potential 
n of other development or properties. 

 N/A 

roposal will significantly adversely affect the 
r cause avoidable erosion, siltation, destruction 
etation or a reduction in the stability of river 
rcourses. 

 N/A 

roposal incorporates appropriate measures to 
 life from flood. 

 N/A 

roposal is likely to result in unsustainable social 
 costs to the community as a consequence of 

 N/A 

roposal including position of any intakes and 
lumes, water quality and frequency of all water 

 Section 8 –
 Section 9 –

at all practical options to avoid discharge have 
ted and environmental impact minimised where 
cessary. 

 Section 8 –
 Section 9 –

t include a water balance for the development 
r requirements (quantity, quality and source(s)) 
storm and wastewater disposal, including type, 
sed treatment and management methods and 

 Section 8 –
 Section 9 –

ng surface water quality.  An assessment needs 
en for any water resource likely to be affected by 

 Section 7 –
 Appendix 2

Data 

e generally only expected to source available 
mation.  However, proponents of relatively large 
k developments may be required to collect some 
 quality / river flow data to enable a suitable level 
ssment.  Issues to include in the description of 

 Section 6 a
Regime 

 Section 7 a
Water Qua

 

e DGRs are summarised 
s have been addressed 

Water 

e 

11 – Mitigation and 
ment Measures 

11 – Mitigation and 
ment Measures 

a localised issue adjacent to 
ot addressed in the Surface 
ment (addressed in EIS 
 

– Water Management,  
– Water Balance 

– Water Management  
– Water Balance 

– Water Management  
– Water Balance 

– Water Quality 
x 2 – Surface Water Quality 

6 and Appendix 1 - Flow 

and Appendix 2 - Surface 
uality  
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Requirements 

the receiving wat

 water chemi
 a description

mixing chara
 lake or estua
 sensitive eco
 specific hum

areas) 
 a description

activities on 
 a description

erosion, soil
 an outline of

for example,
gradient, gro
surrounding 

 historic river
 State the Wa

relevant to th

 State the ind
criteria for th
information s
Guidelines fo

 State any loc
which have b

Water: Impact 
Assessment 

Describe the nature and
discharges will have on 

Depending on the natur
include specific requirem

 water circulation,
appropriate chara
and toxicants; 

 changes to hydro
yield, flow regime

 disturbance of ac
 stream bank stab

Depending on the natur
monitoring, or both, may
potential impact of disch
modelling is required to 
discharge(s), this could 

 a range of scenar
discharge quality
environmental co
scenarios could d
typical conditions
are assessed 

 assumptions use
discussion of the 
consideration of a

 The internal OEH
Quality Guidance
provides guidanc
for discharges to 

5. Assess impacts a
outcomes.  Demo
operated to: 

Tasman Extension Project Area 
uirements 
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Reference

aters could also include, for example: 

mistry  N/A 
ion of receiving water processes, circulation and 
aracteristics and hydrodynamic regimes 

 N/A 

tuary flushing characteristics  N/A 
ecosystems or species conservation values  EIS Appen
uman uses (e.g. fishing, proximity to recreation  N/A 

ion of any impacts from existing industry or 
n water quality 

 Section 7 –

ion of the condition of the local catchment e.g. 
oils, vegetation cover, etc. 

 Section 4 –

 of baseline groundwater information, including, 
le, depth to watertable, flow direction and 
groundwater quality, reliance on groundwater by 
ng users and by the environment 

 EIS Appen

er flow data  Section 6 –
Water Quality Objectives for the receiving waters 
 the proposal.   

 Section 3.2
 Section 7.4

Values 
indicators and associated trigger values or 
 the identified environmental values.  This 
n should be sourced from the ANZECC (2000) 
s for Fresh and Marine Water Quality. 

 Section 7.4
Values 

 locally specific objectives, criteria or targets 
e been endorsed by the NSW Government. 

 Section 3.3
Guidelines

nd degree of impact that any proposed 
on the receiving environment. 

 No dischar
 Section 10

ture, scale and/or risk of the proposal, this could 
rements to consider impacts on: 

 

n, current patterns, water chemistry and other 
aracteristics such as clarity, temperature, nutrient 

 N/A 

rology (including drainage patterns, surface 
mes, and groundwater); 

 Section 6 –
 Section 10

acid sulfate soils and potential acid sulfate soils;  Section 4.3
ability and impacts on macro invertebrates.  EIS Appen

 EIS Appen
 Section 5 –

Manageme

ture, scale and/or risk of the proposal, modelling, 
ay need to be undertaken to assess the 
charges on the receiving environment.  If 

 to assess the potential impact of any 
ld include, for example: 

 No dischar
no modellin

narios that encompass any variations in 
ity and quantity as well as the relevant range of 
conditions of  the receiving waters.  The 
d describe a set of worst-case conditions and 
ns to ensure that both acute and chronic impacts 

 N/A 

sed in the modelling, including identification and 
he limitations and assumptions to ensure full 
f all factors, including uncertainty in predictions. 

 N/A 

EH document Applying Goals for Ambient Water 
ce for Operations Officers: - Mixing Zones 
nce on modelling considerations and principles 
to receiving waters. 

 N/A  
(NB docum
from hyper

s against the relevant ambient water quality 
monstrate how the proposal will be designed and 

 Section 10

 

e 

endix E 

– Water Quality 

– Catchment Characteristics 

endix B 

– Flow Characteristics 
3.2 – Policies and Plans 
7.4 - ANZECC Default Trigger 

7.4 - ANZECC Default Trigger 

3.3 - Technical and Policy 
es 
arges expected 
10 – Surface Water Impacts 

– Flow Characteristics 
10 – Surface Water Impacts 
4.3 – Soil Landscapes 
endix D  
endix E 

– Subsidence Impacts and 
ment 
arge to the environment, so 
lling required. 

ument could not be sourced 
erlink provided) 

10.4 – Water Quality 
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Requirements 

 protect the W
where they a

 contribute to
Objectives o
achieved. 

6. Where a discharg
proposal should d
waterways will en
for relevant chem
the edge of the in
impacts in the init
reversible. 

7. Assess impacts o
ecosystems. 

8. Describe how sto
construction. 

Water: 
Monitoring 

9. Describe how pre
assessed over tim

For relatively larg
should develop a
monitoring progr
component or pr
that includes, for

 adequate da
standards an

 measuremen
present in an

Water quality mo
with the Approve
Water Pollutant i

NSW Office of Water 

Relevant 
Legislation 

The proposal will requir
Management Act 2000 
from the Surveyors Cre
by the NSW Office of W
Any proposal to access
purchase of existing en
transfer outlined in the 
Unregulated and Alluvia

Relevant 
Policies 

The proposal must add
natural resource manag

- NSW State Riv

- NSW Wetlands

- NSW Flood Pro

Statutory 
Requirements 

The proposal must add
Plan for the Hunter Unr
(WSPHUAWS) where a

Relevant 
Guidelines 

The NSW Office of Wat
Australian Streams (La
Development Corporati
management in the are

Key Issues: In order for the NSW O
relevant legislation, it is
included in the EIS: 

Surface Water 
Impacts 

 details of the exis
stock and domest
any potential impa
(environmental flo

Tasman Extension Project Area 
uirements 
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Reference

e Water Quality Objectives for receiving waters 
y are currently being achieved; and 

 Section 10

 towards achievement of the Water Quality 
s over time where they are not currently being 

 Section 10

arge is proposed that includes a mixing zone, the 
d demonstrate how wastewater discharged to 
 ensure the ANZECC (2000) water quality criteria 
emical and non-chemical parameters are met at 
 initial mixing zone of the discharge, and that any 
initial mixing zone are demonstrated to be 

 N/A – no d

s on groundwater and groundwater dependent  EIS Appen
 EIS Appen

stormwater will be managed both during and after  Section 8 –
 Section 9 –

predicted impacts will be monitored and 
 time. 

 Section 12

arge and/or high risk developments proponents 
p a water quality and aquatic ecosystem 
gram to monitor the responses for each 
 process that affects the Water Quality Objectives 
for example: 

 Section 12

 data for evaluating compliance with water quality 
 and/or Water Quality Objectives 

 Section 12

ent of pollutants identified or expected to be 
 any discharge 

 Section 12

monitoring should be undertaken in accordance 
ved Methods for the Sampling and Analysis of 

nt in NSW (2004).  

 Section 12

uire an access licence under the Water 
00 (WMA) for any incidental take of surface water 
reek catchment, under legislation administered 

f Water. 
ss water from this source must be through 
entitlements and be subject to the rules of 
e Water Sharing Plan for the Hunter 
vial Water Sources 2009 (WSPHUAWS). 

 Section 12

ddress the relevant NSW State Government 
agement policies including: 

 Section 3.2

ivers and Estuaries Policy  Section 3.2

ds Management Policy  N/A 

Prone Land Policy  N/A 

ddress the relevant rules of the Water Sharing 
nregulated and Alluvial Water Sources 2009 

e applicable. 

 Section 3.2
the Hunter
Water Sou

ater has adopted the Rehabilitation Manual for 
Land and Water Resources Research and 
ation, 2000) ISBN 1876830166 as best practice 
rea of stream rehabilitation. 

 N/A  

 Office to complete and assessment under 
is essential that the following issues are 

 

isting surface water users (both licensed and 
stic users) within the area of the proposal and 
pacts on these users, including the environment 

 flows); 

 Section 4.6
 Section 10

 

e 

10.4 – Water Quality 

10.4 – Water Quality 

 discharge proposed 

endix B 
endix E 

– Water Management  
– Water Balance 

12.1 – Monitoring  

12.1 – Monitoring 

12.1 – Monitoring 

12.1 – Monitoring 

12.1 – Monitoring 

12.2 – Licensing 

3.2 – Policies and Plans 

3.2 – Policies and Plans 

3.2.5 - Water Sharing Plan for 
ter Unregulated and Alluvial 
ources 2009 

6 – Existing Water users 
10.5 – Water Sharing Plan 
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Requirements 

 details of potentia
of mine subsidenc
water to the groun
of surface flows, f
risk over the mine

 details of potentia
in-stream habitat,
risk over the mine

 a fluvial geomorph
risk of initiation of
slope of plan form
risk over the mine

 details of the pote
habitat, GDE, mac

 details of a propos
on surface water f
actions and remed

Water Balance A site specific water ba
must be provided, whic

 sources of water s
 location and desig
 details of internal 
 details in regard to

development 
 discussion of prop

procedures; 
 description of the 

including an asse
under a range of c
years and severe

Lake Macquarie City Council 

Creeks and 
Watercourses 

A report outlining any k
from the existing opera
Council is aware that T
a possible source of hy
2011, Resources & Ene
an investigation into los
quality.  The recommen
Mine to: 
 Carry out an analy
 Collect and period
 Collect and comp

from the Fassifern
 Conduct thorough

stream 
 Monitor Panel 1 a
 Assess communit

Tasman Mine agreed to
report within 3 months. 
and any other investiga
affected watercourses f
proposed mining extens
future similar impacts. 
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Reference

tial impacts on surface water features as a result 
nce, including the potential for loss of surface 
undwater system and the potential for reversal 
, for individual longwall panels and cumulative 

ine life; 

 Section 5 –
Manageme

tial impacts on both the physical and ecological 
at, for individual longwall panels and cumulative 
ine life; 

 EIS Appen
 EIS Appen

rphic assessment which specifically details the 
 of bed and bank erosion, change in channel 
rm,  for individual longwall panels and cumulative 
ine life; 

 EIS Appen
 Section 5 –

Manageme

tential for methane to affect water quality, 
acrophytes and macro-invertebrates; 

 Section 10
 EIS Appen

posed subsidence monitoring program for impact 
r features, with trigger levels for response 
edial measures. 

 EIS Appen
 Section 5 –

Manageme
 Section 11

Creeks 
balance, covering both surface and groundwater, 
hich includes: 

 Section 8 –
 Section 9 –
 Appendix 3

Manageme
Analysis 

r supply;  Section 8 –
sign specification for all clean water diversions;  Section 8 –
al drainage of the contaminated water circuit;  Section 8 –
d to any mine water storage proposed for the  Section 8 –

roposed monitoring programs and reporting  Section S1
and Repor

e integrated water management system, 
sessment of the water management system 
f conditions (including 10%, 50% and 90% wet 
e storm events). 

 Section 8 –
 Section 9 –
 Appendix 3

Manageme
Analysis 

y known or suspected impacts on watercourses 
rations of Tasman Mine. 

 Not addres
Assessme

t Tasman Mine operations have been considered 
hydrological changes in Slatey Creek.  In April 
nergy NSW and NSW Office of Water completed 

loss of water flows and degradation in water 
endations of this investigation were for Tasman 

 EIS Section

alysis of rainfall trends  
iodically test soil samples  
pare water samples in the stream with samples 

ern seam 
 

gh site inspection and regular observation of the  

 and 2 groundwater levels  
nity water usage of Slatey Creek  
 to undertake these actions and to provide a 
s.  It is requested that the DGR’s include this 

igations / reported incidences of impacts on all 
s from existing operations.  Further, how the 
ension will incorporate measures to prevent 

 

 

 

e 

– Subsidence Impacts and 
ment 

endix A  
endix E 

endix E 
– Subsidence Impacts and 

ment 

10.4 – Water Quality 
endix E 
endix A 

– Subsidence Impacts and 
ment 
11.1 – Subsidence Impacts on 

– Water Management  
– Water Balance 

x 3 – Pit-top Water 
ment & Water Balance 

– Water Management  
– Water Management  
– Water Management  
– Water Management  

S12 – Monitoring, Licensing 
orting Procedures 

– Water Management  
– Water Balance 

x 3 – Pit-top Water 
ment & Water Balance 

essed in Surface Water 
ent 

tion 4 



Donaldson Coal Pty Ltd 
Surface Water Assessment for the T
Appendix 4: DGRs and Agency Requ
 

 

Requirements 

Surface Water 
Assessment  

Assessment of existing
ephemeral) including: 
 Existing creek con

composition, flow 
 Depth of the coal 

 Water quality indi

Assessment of the impa
creek beds including: 
 Potential to result

 Potential to create

 Potential to chang
risk, direction of fl

 Potential for intera

Assessment of the impa
that includes: 
 Consideration of d

electrical conduct
have previously b

 Increased rates o

Assessment of the env

Stormwater A stormwater managem
detention, stormwater q

Cessnock City Council 

 It is advised that Counc

 a detailed descrip
rehabilitation of th
integrated with the

 include a general 
proposal; 

 consider the impa
Tasman Project a

In terms of the environm
anticipated that the pot
potential cumulative im
operation of the project
development and Abel
the measures which wo
monitor these impacts 

Soil & Water Include a detailed wate
and Marine Water Qual
Soils & Construction (L
Policy. 
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Reference

ng surface water resources (intermittent and 
 

 

conditions including surface gradient, substrate 
w rates and flow velocities 

 EIS Appen
 Appendix 1

al seam in relation to the creek bed surfaces  EIS Appen
 EIS Appen

dicators (salinity, turbidity, dissolved oxygen, pH)  Section 7 –
 Appendix 2

Data 
pacts of the proposed mining on the affected 
 

 

ult in cracking of the creek beds  EIS Appen
 Section 5 –

Manageme
ate or alter riffle and pool sequences  EIS Appen

 Section 5 –
Manageme

nge the flooding regime including depth, flood 
f flows and speed 

 N/A 

eraction between surface water and groundwater  EIS Appen
 Section 5 –

Manageme
pacts of the proposed mining on water quality  

f dissolved oxygen, salinity, heavy metals and 
ctivity given that alterations in these indicators 
 been associated with subsidence in creek lines. 

 Section 10

 of erosion and associated turbidity impacts   Sections 5.
Subsidenc
Slope and 

nvironmental impacts of waste water discharge  Section 8.5
Disposal 

ement plan and strategy addressing stormwater 
r quality and disposal of mine waters. 

 Section 8 –
 Section 9 –

ncil would anticipate that the EIS would contain:-  

ription of the proposed development (including 
 the site and how this rehabilitation will be 
the rehabilitation for the existing development); 

 Section 6.6
 Section 8 –
 Section 10
 Rehabilitat

addressed
ral environmental risk assessment of the  EIS Appen

pacts of the proposal together with the whole 
t and justify why it should be approved; 

 Section 10
(Surface w

nmental assessment of the project it is 
otential impacts of the project (including any 
impacts that may arise from the combined 
ct with Donaldson, the existing Tasman 
 and Bloomfield mines) will be identified and 

would be implemented to mitigate, manage and 
 would be described. 

 Section 10

ter balance and refer to the Guidelines for Fresh 
uality (ANZECC); Managing Urban Stormwater: 
(Landcom) and NSW State Rivers & Estuaries 

 Section 3.3
Guidelines

 Section 8 –

 

e 

endix D 
x 1 – Flow Regime 
endix A 
endix B 

– Water Quality 
x 2 – Surface Water Quality 

endix A 
– Subsidence Impacts and 

ment 
endix A 

– Subsidence Impacts and 
ment 

endix B 
– Subsidence Impacts and 

ment 

10.4 – Water Quality 

5.3 and 5.4 – Impacts of 
nce on Watercourse Bed 
d Knick Points 

8.5 – Effluent Treatment and 

– Water Management 
– Water Balance 

6.6 – Impact of Mining on Flow 
– Water Management  

10.4 – Water Quality 
tation of existing development 
ed in EIS Section 5 
endix O 

10 - Surface Water Impacts 
 water aspects only) 
10.6 – Cumulative Impacts 

3.3 – Technical and Policy 
es  

– Water Management  
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