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4 PREDICTIVE MOD

4.1 MINE SCHEDULE 

A summary of the schedul
is provided in Figure 26. T
period of the transient pre
of active mine life, followe
preliminary groundwater 
periods were set to match
a manner as was possible 
1000 year recovery period
primarily for ease of post-
stepping (ATO) package. 

4.2 MODELLING APPRO

The potential impacts of t
between baseline predicti
(with the Project simulate
net impact of the develop
separately from the other

As noted in Section 3.8, 18
developed for the purpose
Gateway process. The unc

4.3 MODEL IMPLEMENT

The underground mining a
cells within the mined coa
of the coal seam. These dr
progressed through time i

The model setup involved
overlying fractured zones 
whilst simultaneously acti
roadway headings were ac
subsidence (see Figure 26
fractured zone rock units w

 

 

DELLING 

le that was used for the Project in the ground
his figure outlines the stress period setup for
edictive model run. The prediction period run
ed by 1000 years of post-mining recovery. Fo
assessment, the lengths of the first six mode

h the scheduled longwall extraction in as tem
without compromising the simulated inflow

d was subdivided into twenty 50-year stress p
-processing given our use of SURFACT’s adap

OACH 

he development were assessed by making co
ive runs (with no Project) and impacted pred

ed using Drain boundaries as per Figure 26). T
pment on the hydrogeological environment to
r processes. 

80 calibrated realisations of the predictive m
es of assessing predictive model uncertainty 
certainty analysis is presented in Section 6. 

TATION 

and dewatering activity is defined in the mod
al seams, with drain elevations set to 0.1 m a
rain cells were applied wherever workings oc
increments coincident with the stress period

 changing the parameters with time in the go
directly after mining of each panel (see Sect
vating drain cells along development headin
ctivated in advance of the active mining and 
). The parameter changes to the goaf and ov
were applied to all 180 calibrated model rea
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dwater model 
r the mining 
ns for 22 years 

or this 
elled stress 

mporally coarse 
s. The 
periods, 
tive time-

omparisons 
dictive runs 
This allows the 
o be evaluated 

model were 
for the 

del using drain 
bove the base 
ccur, and were 

d durations.  

oaf and 
ion 3.5.1), 
gs. The main 
subsequent 

verlying 
lisations. 
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4.4 WATER BALANCES 

The average water balanc
model across the entire m
and without the Project. 

The results for the baselin
differences being the mine
in a reduced discharge fro
ultimately inducing leakag
(0.03 ML/day). This accou
20% (0.007 ML/day) of mi
model suggests will not re
storage and hydraulic con
reductions in evapotransp
0.004 ML/day), and reduc

The increased stream leak
reduction in discharge fro
approximately 250 years a
0.046 ML/day (16.7 ML/ye
limits on a large river such
discussion of this potentia
Section 6. 

For both scenarios, the to
53 ML/day, primarily com
into the aquifer (64%). In 
evapotranspiration (74%),
26%), and, in the case of t

4.5 PREDICTED MINE IN

Throughout the predictive
underground mine were p

Model predicted inflows a
predicted to increase fairl
1 ML/day at the start of u
in years 14-17.  

In years 4, 7 and 14 there 
correspond to the initiatio
model. In reality, these su
reflection of the coarse te
the Gateway assessment (

 

e (over 1,022 years) for the optimally calibra
model area is summarised in Figure 27 for sce

ne and impacted scenarios are broadly simila
e inflows (about 0.07 ML/day (27.2 GL total)

om the Permian rock aquifer to the Hunter Al
ge of water from the Hunter River into the Hu
nts for about 42% of the predicted mine inflo
ne inflow is due to depletion of aquifer stora

ecover because of the fracture zone changes 
ductivity. The remaining mine inflows are de

piration (20%; 0.007 ML/day), reduced bore y
ctions in down-basin groundwater flow (7%; 0

kage into the alluvials is caused by a mining-i
m the Permian strata into the alluvials, whic
after mine cessation, at a maximum depletio
ear). This level of stream flow impact is below
h as the Hunter, and below model accuracy li
al impact and its uncertainty is presented in S

tal inflow (recharge) to the model is approxim
prising rainfall recharge (36%), and leakage f
both cases, groundwater discharge is domina
, with lesser roles played by groundwater use
the mining-impacted model, mine inflows (0.

NFLOWS 

e period, the fracture zones invoked in the m
progressed in accordance with the mine plan

are shown in Figure 28 for the Project. The in
y linearly over the first 14 years of operation
nderground mining activities to a peak of ab

are significant jumps in predicted inflows; th
on of the various seam longwalls (Drain boun
dden jumps are not likely to occur - they are

emporal discretisation of the predictive mode
(see Figure 26).  
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ated predictive 
enarios with 

r, the key 
), which results 
lluvium, 
unter Alluvium 
ow. A further 
age, which the 
in aquifer 

erived from 
yields (11%; 
0.003 ML/day).  

nduced 
h peaks 
n rate of 
w detectable 
mits. Further 

Section 5 and 

mately 
from streams 
ated by 
e (less than 
1%). 

model above the 
s.  

flow rates are 
n from about 
out 4.8 ML/day 

hese 
ndaries) in the 
e largely a 
els adopted for 
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Beyond year 14 of operati
4.5 ML/day.  

Over the life of the mine, 
Permian rock aquifer wate
mining and peaks at abou

Uncertainty in these predi

 
 

 

ions, simulated inflows taper off marginally a

these simulated inflows total 27 GL. In annua
er take averages about 1230 ML/year over th
t 1750 ML/year in years 14 through 17 of mi

ictions is presented in Section 6.1. 
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at around 

al terms, this 
he 22 years of 
ne operation.  



  

                                       Figure 26 Modelled Spur Hill Mine Schedule 
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PRE‐MINE DEVELOPMENT MODELLED WATER BALANCE

POST‐MINE DEVELOPMENT MODELLED WATER BALANCE

Net storage impact ‐0.014 Net storage impact 0.000

Bore use impact ‐0.006 Bore use impact ‐0.002

Mine inflow impact 0.072 Increased mine flows Mine inflow impact 0.000

Recharge impact 0.000 Recharge impact 0.000

ET Impact ‐0.006 ET Impact ‐0.009

Stream leakage Impact 0.000 Stream leakage Impact ‐0.030 Increased stream leakage into alluvials

Flow to alluvials impact ‐0.042 Reduced flow to alluvials Flow from bedrock impact 0.042 Reduced flow from bedrock

Down‐basin flow impact ‐0.005 Down‐basin flow impact 0.000

Notes: Detailed water balance component impacts are provided elsewhere for modelled mine inflows and stream flow impacts.

Averaged over 1020 year predictive model.

Figure 27    Modelled Average Water Balance Impacts (averaged over 1022 years )

Modelled Impacts on Permian Aquifer Modelled Impacts on Alluvial Aquifer
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Net storage change

0.01

Over the 22 year mining period and 
1000 year recovery simulation, 42% 
of the residual net mining impact is 
on stream flows. The other 58% is 
offset by increased aquifer storage 
resulting from fracturing (20%), 
reductions in ET (20%), and reduced 
bore yields (11%) and reduced down‐
basin flow (7%).
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D:\HydroSim\SHC002\GWModel\SHv02TR\Processing\Prediction\Budget\SHv02TR010v2zbud_out.xlsxSHv02TR010v2zbud_out.xlsx(Figure 27)



Figure 28    Modelled Spur Hill Mine Groundwater Inflows
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D:\Heritage\Spur_Hill\GWModel\SHv02TR\Processing\Prediction\Drains\SHv02TR010_DRAINS.xlsxSHv02TR010_DRAINS.xlsx (Figure 28)
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5 POTENTIAL IMPA

5.1 FRAMEWORK FOR A

This assessment focuses o
process (Table 1). 

5.2 POTENTIAL IMPACT

The main potential impact
arise from changes in bulk
associated with longwall s
enters the mine as a conse
groundwater, has a numb
after mining operations th
These can be summarised

 Inflow of water to 
water (Section 5.3

 Impacts on ground
within the Permian
River and tributari

 Impacts on baseflo
tributaries during a
groundwater quali

 Impacts on ground
from different stra

5.3 TEMPORAL PARTITI

The simulated ultimate so
Hunter River, and the Perm
Jerrys and Muswellbrook 

The simulated total annua
inflows is derived from a r
Figure 29 (upper chart) pr
the Hunter Alluvium and t
period (1022 years), includ
period (i.e. “whole of min
depletion sources (Figure 

Corresponding charts focu
post-mining period are pr
 

 

ACTS 

ASSESSMENT 

on the requirements of the AI Policy and the 

TS ON GROUNDWATER 

ts on the groundwater regime due to underg
k rock mass permeability caused by the fractu
subsidence, and the pumping out of groundw
equence. This caving, and associated extract
er of effects on the hydrogeological system d

hat have been evaluated as part of the impac
d as follows: 

the underground mine and the managemen
); 

dwater levels during and after operational mi
n hard rock strata and the alluvium associate
es (Section 5.6); 

ow and stream leakage to and from the Hunt
and after operational mining. This could also
ity around streams (Sections 5.3 and 5.8); an

dwater quality via mining-induced mixing of g
ata (Section 5.8). 

ONING OF WATER BALANCE IMPACTS 

ources of water taken by the Project (Section 
mian (Sydney Basin) porous rock aquifer (Hu
Management Zones). 

al take of water from the Permian rock aquife
range of depletion sources (as described in Se
resents the breakdown of modelled annual w
the Permian rock aquifer over the full predict
ding the operational mining period, and the p
e life”). These are also further partitioned int
29 [lower time series chart]).  

ussing solely on the operational mining perio
esented in Figure 30 and Figure 31, respectiv
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Gateway 

ground mining 
uring 

water that 
ion of 
during and 
ct assessment. 

t of that mine 

ining, both 
ed with Hunter 

ter River and 
o impact upon 

d 

groundwater 

4.4) are the 
nter EMU/ 

er as mine 
ection 4.4). 

water takes for 
tive model 
post-mining 
to the various 

od, and the 
vely. 
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5.3.1 Whole of Mine Life 

The largest ultimate deple
water take of the Project; 
depleted via a reduction in
(classified as a less produc
(classified as a highly prod
balanced by a correspond
Alluvium (11 ML/year; see
depletion peaks at around
averaging 11 ML/year ove
the Hunter River at Denm

Uncertainty and partitioni

The remaining 27% (4 ML/
into the Hunter Alluvium (
comprises a net take from
Alluvium. The model simu
evapotranspiration from t
bore yields (0.8 ML/year) 

Figure 29 also shows that 
derived from reduced aqu
5.2 ML/year on average), 
(2.1 ML/year each), and re

The modelled negative wa
operational mining period
section. 

5.3.2 Operational Mine P

Inspection of the modelle
only (Figure 30) reveals ne
induced fracturing (increa
bedrock) results in tempo
fracturing reaches the nea
with deeper bedrock aqui
the following water balan

1. A corresponding n
(due to the shallow

2. A corresponding n
Hunter Alluvium (d
larger hydraulic gra

 

Partitioning 

etion source is the Hunter Alluvium and River
Figure 27 [hatched components of pie chart

n groundwater discharge from the Permian r
ctive groundwater source) to the Hunter Allu
ductive groundwater source). This depletion 
ing increase in leakage from the river into th

e Section 4.4, Figure 27 and Figure 29). Hunte
d 250 years post-mine operation at a rate of 
er the long term (which is around 0.004% of a
an, Table 5) (Figure 29).  

ing of stream flow impacts are discussed in S

/year average) of reduced Permian rock aqui
(that is not balanced by increased river leaka

m the highly productive groundwater source o
ulates this as being primarily comprised of a r
the alluvium (3.1 ML/year), with a negligible 
(Figure 29). 

water takes from the Permian rock aquifer a
uifer storage (due to fracturing above longwa
followed by reduced evapotranspiration and
educed down-basin groundwater flow (1.9 M

ater “takes” in years 1 through 22 (i.e. during
d) evident in Figure 29 are discussed in the fo

eriod Partitioning 

d depletion sources during the operational m
egative water “takes”. During mine operation
sed specific yield (Sy) and hydraulic conduct
rary watertable rises in areas of shallow cove

ar-surface). This is caused by the watertable 
fer heads. These localised areas of watertab
ce impacts (negative water "takes"): 

et increase in evapotranspiration from the P
wer watertable); and 

et increase in discharge from the Permian aq
due to higher Permian watertable heads and 
adients); resulting in 
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r (57% of total 
t]), which are 
rock aquifer 
uvium 
is largely (73%) 

he Hunter 
er River flow 
16.7 ML/year, 
average flow in 

Section 6.2. 

ifer discharge 
age) therefore 
of the Hunter 
reduction in 
reduction in 

are ultimately 
alls; 
d well yields 
ML/year).  

g the 
ollowing sub-

mining period 
n, mining-
ivity (K) of 
er (i.e. where 
equilibrating 
le rise result in 

ermian aquifer 

quifer into the 
the resulting 
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3. A net increase in a

4. A net decrease in l
reduced hydraulic 
watertable has loc

The lower chart in Figure 3
groundwater flowing into 
aquifer storage. 
 
5.3.3 Post-Mine Closure P

In the post-mine operatio
mine depressurisation ma
(rebounding pressures (50
discharge components (al
bore yields (7%), Permian 
recharge (leakage from th

Figure 31 also shows that 
alluvium peaks at around 
aquifer peak 50-100 years
and evapotranspiration.  

5.4 GROUNDWATER DE

At the time of writing ther
Sharing Plan, i.e. ‘Hunter U
for 8 March 2013). Hence 
ecosystems. 

In addition, flora surveys h
vegetation within EL7429 

5.5 CULTURALLY SIGNIF

At the time of writing ther
Water Sharing Plan, i.e. ‘H
current for 8 March 2013)
such sites. 

5.6 SIMULATED IMPACT

The Project will cause dep
measures within the mine
mining of the target coal s
impacts on potentiometri

 

 

lluvial aquifer storage; which results in 

eakage from the Hunter River into the alluvi
gradients from the river into the alluvium, in

cally risen). 

30 shows that during the operational mine li
the mine voids is almost exclusively derived 

Partitioning 

n period, Figure 31 shows that the impacts o
anifest themselves through aquifer storage re
0%)), which results in depletion of other wate
luvial and Permian evapotranspiration (12%)
down-basin groundwater flow (5%)), and en

he Hunter River (26%)).  

whilst enhanced leakage from the Hunter Ri
250 years post-mine closure, total impacts o

s later, because of lagged impacts on reduced

EPENDENT ECOSYSTEMS 

re were no high priority GDEs listed in the re
Unregulated and Alluvial Water Sources’ (ver
there are no known risks of mine developme

have determined that there is no groundwat
(Dr Colin Bower, FloraSearch, pers. comm., 1

FICANT SITES 

re were no Culturally Significant Sites listed i
Hunter Unregulated and Alluvial Water Sourc
). Hence there are no known risks of mine de

TS ON GROUNDWATER LEVELS 

pressurisation of the Permian strata. The Perm
e footprint are predicted to be essentially dew
seams. Outside the mine footprint, depressu
c pressures within Permian strata will occur. 
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um (due to 
n which the 

fe, the 
from Permian 

of the previous 
ecovery 
er balance 
), groundwater 

nhancement of 

ver into the 
on the alluvial 
d bore yields 

levant Water 
rsion current 
ent to such 

er dependent 
14 June 2013). 

n the relevant 
es’ (version 

evelopment to 

mian coal 
watered during 
risation 
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The modelled drawdown 
in Figure 32 to Figure 36 fo

 The maximum mod
throughout the pre
temporal drawdow

 The end of predict
after the cessation
degree of recovery

On each of these figures, t
including the modelled 2 m
Policy in terms of bore int
drawdowns in each mode
discussed in Section 6. 

Simulated maximum shall
proposed mining operatio
localised areas within and
drawdowns on the highly 
layer 1 are in the Permian
where the regolith is satu
and hence no drawdowns

Maximum modelled regol
northern end of EL7429. In
generally less than 1 m. 

Recovery of regolith draw
northern end of the lease 
occur due to mining-induc
permeabilities (see Sectio
groundwater flow through
(to lower levels) under thi

Within the deeper strata, 
deepest layers (Layers 7 th
underburden beneath the
spatial extent of maximum
diminishes gradually up in

 

 

 

impacts of the proposed mine development 
or all model layers. Each of these figures pre

delled drawdown in each model layer at any 
edictive modelling period. As such this is a co

wn map; and 

ive model drawdown (i.e. simulated drawdo
n of mining). This illustration provides an indi
y of groundwater levels in the long term. 

the optimal calibrated model drawdowns are
m drawdown contour, which is a key criterio
erference. Following is a discussion of the sim
l layer. Uncertainty in these drawdown estim

ow drawdowns (in alluvium and regolith) du
on (Figure 32) are expected to be limited in ex

 immediately adjacent the lease. There are n
productive Hunter Alluvium – all modelled d
 regolith, and these are focused in the lower
rated. Further upslope, the regolith is largely

s are simulated.  

ith drawdowns are less than 5 m and are foc
n lower lying areas, the modelled regolith dr

wdown is slow, with around 3 m drawdown re
1000 years after mining (Figure 32)). Full rec

ced fracturing and the resulting increase in ro
n 3.5). This results in a short-term greater ra
h the system and equilibration of groundwat
is altered hydraulic regime. 

drawdown is simulated to reach its maximum
hrough 10 – Bowfield Seam down to the Perm

e Warkworth Seam; Figure 35 and Figure 36);
m drawdown is greatest in these deeper strat
nto the shallower units. 
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are presented 
sents:  

given time 
omposite 

wn 1000 years 
cation of the 

e presented, 
n of the AI 
mulated 

mates is 

e to the 
xtent to 

no simulated 
drawdowns in 
r lying areas 
y unsaturated, 

cused in the 
awdown is 

emaining in the 
covery will not 
ock 
te of 
er pressures 

m in the 
mian 
; similarly the 
ta, and 
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In the shallower strata (do
maximum around the nor
east and north, where the
diminishes rapidly, whilst 
beneath the Hunter River 
western lease boundary in
down to layer 6, drawdow
lesser extent, by the thinn
Hunter River (west of the 
2 m (or more) spread out 
northern and southern lea
Figure 32). 

As noted for the regolith, 
with up to approximately 
(Whybrow) Overburden (l
Regional drawdowns have
baseline groundwater leve
strata (layers 7 through 10
proportional drawdown re
units, and lowest (slowest
replenishment by gravity d
drawn away from the mid

5.7 POTENTIAL IMPACT

The simulated maximum d
cumulative impacts of sur
region are presented in Ta
values in these tables are 
predictive model. These ta
modelled as being potent
the AI Policy criterion of 2

As noted in Section 5.6, no
highly productive Hunter A
Table 12 are modelled as o

 

 

own to layer 6), drawdown is simulated to re
thwestern lease boundary (Figure 32 – Figur

ese units thin and pinch out, the simulated dr
down-basin to the west simulated drawdow
and fall to approximately 10 m within 5-6 km

n the shallowest rock units (layer 2; Figure 32
wn propagation to the south is similarly limite
ning and pinching out of these units to the so
Mt Ogilvie Structure). Simulated maximum d
to approximately 8 km to the north and sout

ase boundaries in the shallowest Permian str

modelled drawdown recovery is slow in the 
26 m maximum drawdown remaining in the 
ayer 2) in the north of the lease 1000 years p

e however recovered to at least approximate
els within this unit. Interestingly, drawdowns
0; Figure 35 and Figure 36) recover most quic
ecovery (relative to the maximum) being gre
t) in layers 1 through 6. This is due to immed
drainage down to the deepest layers, with w

ddle and higher layers. 

TS ON EXISTING GROUNDWATER USERS 

drawdown impacts of the Project, in addition
rounding mines on existing groundwater use

able 11 and Table 12. It should be noted that
the maximum impact at any given point in ti
ables are restricted to listing those bores tha
ially impacted upon (cumulative or otherwise

2 m maximum cumulative drawdown. 

o appreciable drawdown impacts are simulat
Alluvium. All listed drawdown impacts in Tab
occurring in the less productive Permian por
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ach its 
e 34). To the 
rawdown 
ns spread 

m of the 
2). In the strata 
ed, albeit to a 
outh of the 
drawdowns of 
th from the 
rata (layer 2; 

deeper strata, 
Permian 

post-mining. 
ely 5-10 m of 
s in the deepest 
ckly, with 
atest in these 
iate 

water being 

n to the 
ers in the 
t the drawdown 
me in the 

at were 
e) in excess of 

ted for the 
ble 11 and 
rous rock units.  
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Table 11  Modelled Impacts on Reg

Work No Site ID Licence Easting 

GW029654 200067000 20BL023411 289354

GW029660 200067000 20BL023412 290316

GW062557 200004000 20BL134254 286836

GW050849 200048000 20BL112920 287508

GW040550 200040000 - 286497*

GW078709 200068000 20BL167443 290853

GW078708 200068000 20BL167442 290993

GW029650 200067000 20BL023416 286443

GW029651 200067000 20BL023415 286490

GW029652 200067000 20BL023414 286511

GW201830+ - 20BL167445 287315 

GW029653 200067000 20BL023413 286532

GW080338 1000010000 20CA212307ǂ 280038

GW029658 200067000 20BL023408 289566

GW033193 200011000 20BL026154 293790

GW029661 200067000 20BL023406 293158

GW078707 200068000 20BL167441 289653

  

gistered NOW Groundwater Bores 

Northing Depth 
Completion 

Date 
Model 
Layer 

Ownership 

Mod

B

6412999 95.1 1/01/1921 6 Private

6413266 74.7 1/01/1938 6 Private

6417106 45 1/04/1986 2 SHM

6417459 27 1/05/1980 2 SHM

6413582* N/A - 2 Private

6412568 50 - 6 Private

6413403 43 - 6 Private

6409733 67.1 1/04/1957 2 Private (Not in Use)

6410011 54.9 1/04/1957 2 Private (Not in Use)

6410227 91.4 1/04/1957 2 Private (Not in Use)

6413665 40 1/07/1930 2 Private 

6410474 48.8 1/04/1957 2 Private (Not in Use)

6412295 N/A 7/11/2002 2 Private

6414113 55.8 1/01/1957 4 Private

6417220 46.9 1/04/1971 6 HVEC

6414865 42.7 1/01/1914 6 Private

6413714 43 - 4 Private
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delled Maximum Drawdown (at any time; m) 

Best Estimate 
Cumulative Best 

Estimate 

98.5 98.5

54.9 56.6

54.3 54.3

49.2 49.2

26.5 26.5

34.5 35.8

34.1 36.9

32.9 32.9

31.6 31.6

24.0 24.0

~24 ~24 

20.6 20.6

10.0 10.0

8.9 11.5

7.5 34.7

6.9 9.7

6.5 9.9
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Work No Site ID Licence Easting 

GW031623 200006000 20BL023652 294226

GW032077 200008000 20BL024716 294371

GW031622 200006000 20BL024276 294545

GW078013 200067000 20BL145078 281060

GW031859 200007000 20BL024674 294738

GW016888 200036000 20BL007696 283160

GW022416 200060000 20BL014928 279843

GW018000 200037000 20BL010703 284272

GW078026 200067000 - 294455

GW037616 200009000 20BL028439 280007

GW032512 200009000 20BL024338 294490

GW033915 200013000 20BL024261 294289

GW043796 200041000 20BL101583 279336

GW013114 200032000 20WA208861ǂ 278430

GW047762 200045000 20WA208869ǂ 283449

GW045469 200043000 20BL103870 295654

GW049223 200046000 20BL106334 298225

GW073576 200019000 20BL166372 291700

  

Northing Depth 
Completion 

Date 
Model 
Layer 

Ownership 

Mod

B

6417630 38.1 1/06/1969 6 HVEC

6416955 53.3 1/11/1969 6 HVEC

6416126 91.4 1/10/1969 6 HVEC

6418122 18.28 16/12/1991 2 Private

6415637 61 1/10/1969 6 HVEC

6420171 28.3 1/01/1957 2 Mangoola

6418743 17.7 1/01/1965 2 Private

6420780 20.7 - 2 Mangoola

6420158 N/A - 2 HVEC

6418407 13.7 1/02/1973 2 Private

6418806 33.5 1/01/1969 6 HVEC

6419686 39.6 1/06/1971 6 HVEC

6419194 28.9 1/10/1974 2 Private

6404536 42.2 1/01/1957 2 Private

6400732 76.2 1/11/1980 2 Private

6420709 49.1 1/05/1976 6 HVEC

6413859 67.1 1/01/1979 6 HVEC

6424852 20 6/08/1995 6 Rio Tinto (Bengalla)
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delled Maximum Drawdown (at any time; m) 

Best Estimate 
Cumulative Best 

Estimate 

5.4 18.2

5.3 22.3

5.1 18.4

5.2 5.2

4.0 16.3

3.9 3.9

3.2 3.2

3.0 3.0

2.7 8.3

2.8 2.8

2.5 8.4

2.4 10.4

2.5 2.5

2.3 2.3

2.2 2.2

2.0 62.0

<2 2.3

<2 4.3



  

00558565 

Work No Site ID Licence Easting 

GW030745 200004000 - 296157

GW061636 200002000 20BL133914 292086

GW200003 200067000 20BL166521 291137

GW011295 200030000 20WA212203ǂ 290640

+ This bore was identified following the completion of the modelling and
(incorporation into water level mapping and the geological model), alon

* Updated based on field-validated bore census. 

ǂ Water Management Act licence indicates this bore is located in the allu

SOURCE: D:\Heritage\Spur_Hill\GWModel\SHv02TR\Processing\Predicti

 

Table 12 Modelled Impacts on Users’ Gro

Census Ref 
No 

Plan No Lot No Description 
NOW Work 

No 

26 279967 4 Inverted 1.2 m 
Concrete Pipe GW040550 

3 752441 49 Windmill GW029657 

2 752441 33 Windmill GW029659 

 

SOURCE: D:\Heritage\Spur_Hill\GWModel\SHv02TR\Processing\Predicti

  

Northing Depth 
Completion 

Date 
Model 
Layer 

Ownership 

Mod

B

6423031 220 1/06/1979 10 Government

6426306 42.7 1/04/1986 6 Rio Tinto (Bengalla)

6425991 21 - 6 Private

6425321 29 1/08/1955 6 Private

d the predicted maximum drawdown has been estimated based on drawdown contours.  Analy
ng with confirmation of the location and condition. 

uvial aquifer and therefore would not be subject to drawdown impact. 

ion\Drawdowns\SHv02TR010_RegisteredBore_Census_Drawdowns.xlsx 

undwater Bores Identified in the Project Bore Census 

Easting Northing 
In 

Use 
Purpose Year Drilled Drill Depth 

Modelled

Best Estim

286497 6413582 Yes Stock / 
Irrigation Unknown Unknown 26.5

288491 6411304 No Stock 1966 8 <2 

289107 6411477 Yes Stock 1936 Unknown
(Shallow) <2 

ion\Drawdowns\SHv02TR010_RegisteredBore_Census_Drawdowns.xlsx
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delled Maximum Drawdown (at any time; m) 

Best Estimate 
Cumulative Best 

Estimate 

<2 127.0

<2 6.7

<2 6.0

<2 4.6

ysis of this bore will be addressed in the EIS 

d Maximum Drawdown (at any time; m) 

mate Cumulative Best Estimate 

26.5 

<2 

<2 



 

00558565 

It should be noted that bores 
recorded bore location, mapp
and recorded bore depths wh
might have been incorrectly a
bores in Table 11 based on th
over-estimates (given no mod
incorrect location information

The optimally calibrated mod
upon by the Project in excess 
Table 12). Accounting for cum
assumption of the Principle of

Uncertainty in these modelled

SHM is committed to “make g
by mine operations and assoc
remedial works (e.g. deepenin

5.8 POTENTIAL IMPACTS O

Mining-induced changes to th
mined area will result in mixin
overlying and underlying unit
surrounding mines’ publicly a
with a standard deviation of a
it is considered unlikely that m
the beneficial uses of groundw
during or following mining. Th
active mining area and enhan

In the long-term, mining-indu
result in a reduction in the sal
6490 uS/cm (Section 2.6.2), w
at Denman.  

In the short-term, during min
groundwater discharge from t
potentially result in localised 
However, it is considered an i

 It is a short-lived impa

 It only affects small loc

 It is unlikely to alter th

 Groundwater a
porous rock aq

 

were assigned to model layers (and aquifers
ped geological outcrop (i.e. the extent of the 
here possible. For these reasons it is possible 
assigned to aquifers. This issue is considered 
e known licensed aquifer, in which case the 

delled drawdown in the alluvium, and these b
n resulting in the bore being located on Perm

el simulates 12 privately-owned bores in use
of the 2 m drawdown criterion of the AI Poli

mulative impacts of surrounding mines by usi
f Superposition, the number of impacted bor

d drawdown impacts is discussed in Section 6

good” provisions for any groundwater users a
ciated impacts – i.e. provision of alternative w
ng of existing wells or bores). 

N GROUNDWATER QUALITY 

he hydraulic properties and depressurisation 
ng of potentially chemically different groundw
s. Electrical conductivity data for the coal me
vailable reports suggests a mean EC of aroun

approximately 2900 uS/cm (from 114 measur
mining-induced mixing of groundwater will re
water in the Permian rock units in or around 
he risk of these impacts decreases with dista
ced rock mass fracturing. 

uced leakage of surface water into the Hunte
linity of the alluvial aquifer, which has an EC 

whilst the gauged Hunter River EC averages a

e operation, the model simulates a minor inc
the bedrock into the alluvium (see Section 5.
areas of changed groundwater quality in the
nsignificant risk because: 

ct; 

calised areas of the alluvial aquifer; and 

he beneficial use of groundwater in these are

around the alluvial margins is of similar qualit
quifer (see Section 2.6.2); and 
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s) based on 
alluvial aquifer), 
that some bores 
to affect some 
listed impacts are 
bores’ likely 

mian outcrop). 

e as being impacted 
icy (Table 11 and 
ng the simplifying 
res increases to 13. 

6.4.  

adversely affected 
water supply or 

of the strata in the 
water between 
easures from 
nd 5200 uS/cm, 
rements). As such, 
esult in changes to 
the Project area 
nce from the 

r Alluvium will 
range of 1187-
round 500 uS/cm 

crease in 
.3.2). This could 
 alluvium. 

eas, as: 

ty to that of the 



 

00558565 

 The rates of inc
very low (arou
1023 ML/year 

There are therefore no signifi
Alluvium or the Hunter River a

5.9 OTHER IMPACTS OF MI

For the highly productive wat

 There be no mining ac
high bank, or 100 m ve
lesser); and 

 Not more than 10% cu
material to be excavat
bank, or 100 m vertica

The proposed underground m
At its closest point, the Hunte
550 m) from the northwester

Consequently, neither of the a

5.10 SUMMARY OF ASSESSM

Table 13 and Table 14 summa
Project in terms of the AI Poli

Given the simulated potential
Permian strata, the Project fa
impact considerations for less
productive groundwater. No m
drawdown criteria at existing 
assessment.  

As such, the Project will requi
identified in this preliminary g
will require development and
strategy, groundwater level tr

It is recommended that the P
monitor for the potential draw

 

 

creased Permian groundwater discharge into
nd 5 ML/year maximum increase from appro
total baseline Permian discharge, i.e. around

cant simulated risks of reduced beneficial us
as a result of the Project. 

NING 

er source of the Hunter Alluvium, the AI Poli

ctivity below the ground surface within 200 m
ertically beneath the alluvial water source (w

umulatively of the three dimensional extent o
ted by mining activities beyond 200 m lateral
ally beneath the alluvial water source.  

mining would be more than 100 m below the 
er river channel is located more than 200 m (
n limit of EL7429. No alluvial material will be

above criteria is compromised by the propos

MENT IN TERMS OF THE AQUIFER INTERFERE

arise the preceding discussion of potential im
cy Minimal Impact Considerations. 

l impacts on existing groundwater users’ bor
lls within the AI Policy Level 2 classification o

s productive groundwater and Level 1 classifi
minimal impact considerations other than ex
bores in the Permian rock have been identif

ire risk mitigation, prevention or avoidance s
groundwater assessment. A Groundwater Ma

d approval. This will need to define a groundw
riggers, and a trigger exceedance action plan

roject instate a groundwater monitoring netw
wdown risks to existing users’ water works. 
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o the alluvium are 
oximately 
d 0.5%). 

es of the Hunter 

cy requests that: 

m laterally from the 
whichever is the 

of the alluvial 
lly from the high 

ground surface.  
approximately 

e excavated. 

sed mining activity. 

ENCE POLICY  

mpacts of the 

es within the 
of the minimal 
ication for highly 
xceeding the 2 m 
fied in this 

strategies to be 
anagement Plan 
water monitoring 
n. 

work designed to 
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Furthermore, the Project will 
program. These water takes s
periodically used, in conjuncti
modelling and the potential r
include revision of the modell

The simplest means of addres
‘make good’ on the impacted 
process. This could involve de
alternative water source to af
a process is instigated it is rec
adversely affected in this asse
construction details. Subsequ
required. 

 

 

require a volumetric take (total mine inflow)
should be reported on an annual basis to the 
ion with the monitoring network data, to ver
isks of mining activity identified in this assess
ling and identified risks as required. 

ssing and managing the identified potential b
users’ water sources. SHM is committed to t

eepening and/or replacing bores and wells, a
ffected users (possibly derived from mine inf
commended that all water works identified a
essment are surveyed for their existence, loc
ent to this, remedial action can be planned a
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) metering 
NOW, and 

rify the numerical 
sment. This should 

bore impacts is to 
this ‘make good’ 
nd/or providing an 

flows). Before such 
s being potentially 
ation, use, and 
and undertaken as 
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Table 13 Summary of A

Aquifer Alluvial aquifer (Hunter U

Category Highly Productive 

Level 1 Minimal Impact Consideration 

Water Table 

Less than or equal to a 10% cumulative
table, allowing for typical climatic “po
variations, 40 m from any:  

(a) high priority groundwater depende

(b) high priority culturally significant sit

listed in the schedule of the relevant wate

OR 

A maximum of a 2 m water table decl
water supply work. 

Water pressure 

A cumulative pressure head decline of no
”post-water sharing plan” pressure head
water source to a maximum of a 2m decl
work. 

 

Water quality 

Any change in the groundwater quality
beneficial use category of the groundwat
from the activity. 

No increase of more than 1% per activi
salinity in a highly connected surface wat
point to the activity.  

No mining activity to be below the natur
200m laterally from the top of high b
beneath (or the three dimensional exte
source - whichever is the lesser distance
surface water source that is defined as a “

Not more than 10% cumulatively of the t
of the alluvial material in this water sou
mining activities beyond 200m laterally fr
and 100m vertically beneath a highly c
source that is defined as a “reliable water

 

 

 

 

I Policy Assessment – Hunter Alluvium 

Unregulated and Alluvial Water Sources) 

Assessment 

e variation in the water 
ost-water sharing plan” 

nt ecosystem; or  

te;  

er sharing plan.  

ine cumulatively at any 

At the time of writing there were n
Significant Sites or high priority GD
study area listed in the relevant Wa
Plan, i.e. ‘Hunter Unregulated and 
Water Sources’ (version current fo
2013). Hence there are no known r
development to such sites. 

No drawdown in excess of the crite
the Hunter Alluvium. 

Level 1 minimal impact considerat
classification. 

ot more than 40% of the 
d above the base of the 
line, at any water supply 

N/A (only unconfined conditions in
aquifer). 

y should not lower the 
ter source beyond 40 m 

ity in long-term average 
ter source at the nearest 

al ground surface within 
bank or 100m vertically 
ent of the alluvial water 
e) of a highly connected 
“reliable water supply”.  

three dimensional extent 
urce to be excavated by 
rom the top of high bank 
onnected surface water 

r supply”. 

Mining is predicted to induce leaka
surface water into the Hunter Alluv
will, if anything, have a beneficial i
of the alluvial aquifer. There are th
simulated risks of reduced benefici
the Hunter Alluvium as a result of t
Nor is there any predicted increase
salinity of the Hunter River. 

 

No proposed mining activity within
specified proximities to the Hunter

 

No proposed excavation of alluvial 
proposed. 

Level 1 minimal impact considerat
classification. 
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no Culturally 
DEs in the 
ater Sharing 
Alluvial 
r 8 March 
risks of mine 

erion within 

tion 

n alluvial 

age of 
vium. This 
mpact on EC 

herefore no 
ial uses of 
the Project. 
e in the 

n these 
r Alluvium. 

 material 

tion 
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Table 14 Summary of A

Aquifer Permian (Sydney Basin) P

(Hunter Extraction Manag

Category Less Productive 

Level 1 Minimal Impact Consideration 

Water Table 

Less than or equal to a 10% cumulative 
table, allowing for typical climatic “pos
variations, 40 m from any:  

(a) high priority groundwater depende

(b) high priority culturally significant sit

listed in the schedule of the relevant wate

OR 

A maximum of a 2 m water table declin
water supply work. 

 

Water pressure 

A cumulative pressure head decline of 
decline, at any water supply work. 

Water quality 

Any change in the groundwater quality 
beneficial use category of the groundwat
from the activity. 

 

 

 

I Policy Assessment – Permian Porous Rock 

Porous rock  

gement Unit / Jerrys Management Zone) 

Assessment 

variation in the water 
st-water sharing plan” 

nt ecosystem; or  

te;  

er sharing plan.  

ne cumulatively at any 

At the time of writing there were no
Significant Sites or high priority GDEs
the study area or listed in Water Sha
for the area, i.e. ‘Hunter Unregulated
Water Sources’ (version current for 8
2013). Hence there are no known ris
development to such sites. 

Drawdown in excess of the water su
drawdown criterion (2 m) within the
strata. 

Level 2 minimal impact consideratio
classification. 

not more than a 2m 

Drawdown in excess of the criterion 
the Permian strata at private water s
works. 

Level 2 minimal impact consideratio
classification. 

should not lower the 
ter source beyond 40m 

Mining-induced changes to the hydr
properties and depressurisation of t
the mined area will result in mixing o
chemically different groundwater be
overlying and underlying units. How
considered unlikely that this will resu
changes to the beneficial uses of gro
the Permian rock units in or around 
exploration licence. The risk of these
decreases with distance from the act
area and enhanced rock mass fractu

Level 1 minimal impact consideratio
classification. 

 

  

76

o Culturally 
s known in 

aring Plans 
d and Alluvial 
8 March 
sks of mine 

pply work 
e Permian 

on 

(2 m) within 
supply 

on 

aulic 
he strata in 
of potentially 
etween 
ever, it is 
ult in 

oundwater in 
the 

e impacts 
tive mining 
ring. 

on 



Figure 29    Modelled Total Annual Water Takes
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BORES (Permian Aquifer)
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Storage impacts not included as they swamp the other "takes"

Storage impacts not included as they swamp the other "takes"

Positive take indicates a reduction

Negative take indicates an increase (i.e. no take)

Positive take indicates a reduction

Negative take indicates an increase (i.e. no take)

Positive take indicates a reduction

Negative take indicates an increase (i.e. no take)

See Figure 30 for discussion of these increases in water 
balance components during operational mine life.

See Figure 30 for discussion of these increases in water 
balance components during operational mine life.

End of 
operational 
mine life

D:\HydroSim\SHC002\GWModel\SHv02TR\Processing\Prediction\Budget\SHv02TR010v2zbud_out.xlsxSHv02TR010v2zbud_out.xlsx (Figure 29)



Figure 30    Modelled Total Annual Water Takes: During Mine Operation
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Positive take indicates a reduction

Negative take indicates an increase (i.e. no take)

Positive take indicates a reduction

Negative take indicates an increase (i.e. no take)

During mine operation, mining‐induced fracturing (increased specific yield (Sy) and hydraulic 
conductivity (K) of bedrock) results in temporary watertable rises in areas of shallow cover (i.e. where 
fracturing reaches the near‐surface). This is caused by the watertable equilibrating with deeper bedrock 
aquifer heads, and results in several counter‐intuitive water balance impacts (negative water "takes"):
1. A corresponding net increase in bedrock ET from shallow groundwater; and
2. A corresponding net increase in discharge from the bedrock into the alluvials; resulting in
3. A net increase in alluvial aquifer storage; resulting in
4. A net decrease in leakage from the Hunter River into the alluvium.

Positive take indicates a reduction

Negative take indicates an increase (i.e. no take)

D:\Heritage\Spur_Hill\GWModel\SHv02TR\Processing\Prediction\Budget\SHv02TR010v2zbud_out.xlsxSHv02TR010v2zbud_out.xlsx (Figure 30)



Figure 31    Modelled Total Annual Water Takes: Post‐Mine Operation
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Storage impacts not included as they swamp the other "takes"

Positive take indicates a reduction

Negative take indicates an increase (i.e. no take)

Increase in storage as 
the aquifers slowly 
recover from mine 
depressurisation, and
due to mining‐induced 
bedrock fracturing and 
increased specific yield.

D:\Heritage\Spur_Hill\GWModel\SHv02TR\Processing\Prediction\Budget\SHv02TR010v2zbud_out.xlsxSHv02TR010v2zbud_out.xlsx (Figure 31)
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Spur Hill Management

° Scale: 250,000 at A3
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(C) 2013. While Heritage Computing/HydroSimulations has taken care to ensure the accuracy of this product, Heritage/HydroSims and DATA
CUSTODIAN(S), make no representations or warranties about its accuracy, completeness or suitability for any particular purpose and cannot accept
liability of any kind (whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential
damage) which are or may be incurred as a result of the product being inaccurate, incomplete or unsuitable in any way and for any reason.
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(C) 2013. While Heritage Computing/HydroSimulations has taken care to ensure the accuracy of this product, Heritage/HydroSims and DATA
CUSTODIAN(S), make no representations or warranties about its accuracy, completeness or suitability for any particular purpose and cannot accept
liability of any kind (whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential
damage) which are or may be incurred as a result of the product being inaccurate, incomplete or unsuitable in any way and for any reason.
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damage) which are or may be incurred as a result of the product being inaccurate, incomplete or unsuitable in any way and for any reason.
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Figure 35

Spur Hill Underground Coal
Spur Hill Management

° Scale: 250,000 at A3
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liability of any kind (whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential
damage) which are or may be incurred as a result of the product being inaccurate, incomplete or unsuitable in any way and for any reason.
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6 PREDICTIVE UNCERT

6.1 UNCERTAINTY IN PRED

Uncertainty in modelled mine
predictive model realisations.

The base case inflow is shown
predicted to increase from ab
underground mining activities
3.9 ML/day in year 22). 

Over the life of the mine, simu
with a range between about 1

6.2 PARTITIONING AND UN
IMPACTS 

The result of enhanced leakag
Sections 4.4 and 5.3) is a redu

The modelling estimates an a
maximum flow impact on the
no appreciable maximum flow
appearing to be a largely ephe
maximum simulated stream f
95% confidence limit), via min

Comparison of the simulated 
exceedance curve of the Hunt
impact is not appreciable: 0.3
gauged flow of 32 ML/day de

It is noted that the Hunter Riv
would be offset by the purcha

6.3 UNCERTAINTY IN SIMU

In model layers 1 through 4, t
than 1-3 km broader than the
layers the 2 m drawdown con
drawdowns do not significant
east). The expansion of the dr

Given that the majority of exi
Hunter Alluvium), these unce
assessed in greater detail in th

 

TAINTY 

ICTED MINE INFLOWS 

e inflows has been assessed using the suite o
.  

n in Figure 28. Within 95% confidence limits, 
bout  0.4-2.6 ML/day (median 1.7 ML/day) at 
s to a peak of about 2.5-5.8 ML/day in years 

ulated total inflows are expected to be abou
13 GL and about 40 GL within 95% confidenc

NCERTAINTY OF SIMULATED MAXIMUM STR

ge into the alluvium from the Hunter River (d
uction in flows in the Hunter River.  

pproximate 75% probability that there will b
 Hunter River (<0.1 ML/day), whilst there is 1

w impact to the Goulburn River and Saddlers 
emeral, runoff-dominated stream. The vast m
low impact is on the Hunter River (less than 

ning-induced increases in stream leakage (see

maximum Hunter River flow impact with the
ter River at Denman gauge (Figure 8) shows t

3 ML/day maximum impact, compared to the
rived from around 50 years of gauge records

ver is a regulated river and any impact on Hu
ase of adequate licences. 

LATED IMPACTS ON GROUNDWATER LEVEL

the 95% confidence limit 2 m drawdown cont
e ‘best estimate’ 2 m drawdown contour. In t
ntour uncertainties become larger, particular
tly intersect the model boundaries (to the so
rawdown extent is generally 1-6 km. 

sting groundwater users extract water from 
rtainties are considered to be of limited conc
he following subsection. 
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f 180 recalibrated 

inflow rates are 
the start of 
14-17 (median 

t 28 GL (median), 
e limits.  

REAM FLOW 

discussed in 

e no appreciable 
100% probability of 
Creek, the latter 

majority of 
0.3 ML/day at the 
e Section 5.3.2).  

e stream flow 
that this level of 

e 99th percentile 
s. 

nter River flows 

LS 

tour is no more 
the deeper model 
ly where 
uth, north and 

model layer 1 (the 
cern. This is 
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6.4 UNCERTAINTY IN POTE

The number of privately-owne
drawdown criterion within 95
optimally calibrated model. M
northeast of the Project area,

The location and predicted dr
the EIS modelling process. 

 

 
 

 

 

NTIAL IMPACTS ON EXISTING GROUNDWAT

ed bores in use that are cumulatively impact
5% confidence limits is 24, as opposed to 12 b
Most of these additionally impacted bores are
, around Mt Arthur mine (mostly intersecting

rawdown on privately-owned bores would be
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TER USERS 

ted in excess of the 
based upon the 
e located to the 
g model layer 6).  

e refined as part of 
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7 LICENSABLE WATER

Table 15 presents the indicati
upon the base model simulate
4.4, 4.5 and 5.3. 

Table 15 Project Ground

Water Sharing Plan 
Manag

Wa

Water Sharing Plan 
for the Hunter 
Unregulated and 
Alluvial Water Sources 
2009 

Hunter Re
Alluvial W

Water Sharing Plan 
for the Hunter 
Regulated Water 
Source 2003 

Hunter Riv
Zone 1 

Water Act 1912 

Porous Ro
Extraction
Unit / Jerry
Zone) 

Notes: ^ The median of the uncertain
 # The median of the uncertain
 

The Gateway Application is re
licences based on the initial e
whether the initial estimates 
on hand or on the open mark
refined as part of the EIS mod

SHM would ensure that prior 
appropriate licences for the p

SHM currently holds aquifer a
the Water Management Act 2
under the Water Sharing Plan
SHM also holds regulated rive
and WAL 771) under Part 2 of
entitlement of 1,222 unit shar
River Water Source 2003.  SHM
entitlement of 3 unit shares. 

 

 

 TAKES 

ve Project groundwater licensing summary, w
ed water balance impacts presented and disc

dwater Licensing Summary 

gement Zone/ 
ater Source 

Predicted Interim Annual Wa
Licensing (ML/y

During Mine Operation Po

gulated River 
ater Source 

Avg. 0 

Max. 0 

Avg. 

Max.

ver Management Avg. 0 

Max. 0 

Avg. 

Max.

ck (Hunter 
 Management 
ys Management 

Avg. 1230^ (Drain (mine) 
inflow) 

Max. 1750# 

Avg. 
basef

Max.

nty simulations is 1260 ML/year. 
nty simulations is 1450 ML/year. 

equired to include a strategy for obtaining ap
stimate of water take.  It is therefore approp
of water take indicate that there are sufficie
et to an order of magnitude. These licence v

del predictions.  

to the commencement of mining operations
predicted EIS water take.  

access licences (WAL 18196 and WAL 18201) 
2000, which have a combined entitlement of 
n for the Hunter Unregulated and Alluvial Wa
er (general security) licences (WAL 1143, WA
f the Water Management Act 2000, which ha
res under the Water Sharing Plan for the Hun
M holds regulated river (high security) licenc
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which is based 
cussed in Sections 

ater Takes requiring 
year) 

ost-Mine Operation 

4 

. 6 

11 

. 17 

0.01 (reduced 
flow) 

. 0.05 

ppropriate water 
priate to consider 
nt water licences 
olumes would be 

s it holds the 

under Part 2 of 
125 unit shares 

ater Sources 2009.  
L 1220, WAL 770 
ave a combined 
nter Regulated 
ce WAL 769 with an 
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It is considered by HydroSimu
the potential take of water fro
predicted take would be refin
of the Project life to more acc

Clause 39 of the Water Sharin
2009 includes rules (specifica
approvals.  Relevantly for the 
where: 

(a) a hydrogeological stud
the NOW, demonstrat
impacts on the existing

(b) all potentially affected
an access licence or ha
2000, have been notifi

(c) any approval granted c
the event that any mo
source occurs in the fu

The above three listed condit
Project from the restrictions c
Unregulated and Alluvial Wat

There are no flow classes esta
under the Water Sharing Plan

There is no embargo on licenc
apply for adequate licences fo
commencement. 

 

 

 

ulations that these licences would be adequa
om the alluvial aquifer associated with the P

ned during the development of the EIS and ov
curately predict potential take. 

ng Plan for the Hunter Unregulated and Alluv
lly distance restrictions) for granting water su
Project, the distance restrictions in clause 39

dy undertaken by the applicant, and assessed
tes that the water supply work will have no m
g licensed taking of water from the water so

d persons in the near vicinity of the water sup
aving a right to take water under the Water M
ied by the applicant, and 

contains conditions setting out a process for 
ore than minimal impact on existing extractio
uture (see clause 39(6)). 

ions would be satisfied for the Project, there
contained in clause 39 of the Water Sharing P
ter Sources 2009.   

ablished for the Hunter Regulated River Alluv
n for the Hunter Unregulated and Alluvial Wa

ces in the Hunter EMU under the Water Act 1
or take associated with the porous rock aquif
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te to account for 
roject.  The 
ver the progression 

vial Water Sources 
upply works 
9 do not apply 

d as adequate by 
more than minimal 
urce, 

pply work, holding 
Management Act 

remediation in 
on from the water 

eby excluding the 
Plan for the Hunter 

vial Water Source 
ater Sources 2009. 

1912.  SHM will 
fer prior to Project 
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8 CONCLUSIONS 

The Project Groundwater Mo
the Gateway process was des

 Data analysis and conce
of HSUs and their prope
flow systems; 

 Development of a simp
model. This was bas
hydrogeological model; 

 Steady-state model calib
parameter zone for each

 Transient model verifica

 Transient prediction for
the extraction schedule
mining recovery period 

 Preparation of this Pre
Spur Hill Gateway sub
underground mine grou
and approved mines in
focussed on the criteria

 Proposed measures to a
groundwater resources
measure actual impacts

A review of the data, literatur
the area, and other hydro
development. This was suppo
rock mass hydraulic properti
area. Due consideration was
surface water/groundwater 
approaches that were used h
hydraulic parameters within 
based on actual measured d
were based largely on estim
within the model reflect the c

The Project comprises underg
and Warkworth), using the lo
risks of the proposal within th
Policy. 

 

del developed for this preliminary groundwa
igned to address the following: 

eptualisation of the groundwater system, inc
erties, and groundwater recharge and discha

ple regional-scale 3-dimensional numerical 
ed on data analysis and development 

bration to observed groundwater level data,
h hydrostratigraphic unit; 

ation against observed groundwater level fluc

r the mine plan conducted with coarse tem
e, followed by a minimum 100 year simul
(1000 years post-mining was simulated); 

liminary Groundwater Assessment report f
bmission documents that includes assess
undwater impacts and cumulative impacts w

n the area associated with the developmen
 specified by the AI Policy and the Gateway p

avoid, mitigate and/or offset (if necessary) po
 and recommendations for future groundw

s on groundwater resources associated with t

re and conceptual hydrogeology associated w
ogeological studies was carried out as a
orted by a review of currently available inform
ies, neighbouring mine workings and strata
s given to the setup and creation of mod
interaction processes. Justification for all 
as been given within this report. Care was ta
the model were maintained within realistic

data or published information for this regio
mates (and model calibration), but the zone
conceptual hydrogeology for the study area. 

ground coal mine workings in three seams (W
ngwall method of extraction. This assessmen

he framework of the ‘minimal impact conside

  

89

ater assessment for 

luding assessment 
rge through the 

groundwater flow 
of a conceptual 

 using only a single 

ctuation data; 

poral resolution of 
lation of the post-

for inclusion in the 
ment of potential 
with other existing 

nt. This assessment 
process; and 

otential impacts on 
water monitoring to 

the development.  

with other mines in 
a basis for model 
mation on geology, 
a geometry for the 
el boundaries and 
of the modelling 

aken to ensure that 
c ranges that were 
on. Recharge rates 
es and values used 
 

Whynot, Bowfield 
nt focussed on the 
erations’ of the AI 
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These impacts were to be ass
less productive Permian (Sydn

The key findings of this assess

 The simulated total annua
is derived from a range of

 The post-mining average t
15.6 ML/year (11.4 from t
depletion rate at any poin
the simulated take from t

 The average total water ta
mining is 1229 ML/year. T
source is 1749 ML/year (d
simulated take from this s

 The mining-induced leaka
beneficial impact on the s
bedrock groundwater flux
alluvial groundwater quali
are therefore no simulate
result of the Project. Nor i
River. 

 Mining-induced changes t
porous rock strata will res
between overlying and un
result in changes to the be

 Neither high value GDEs n
water sharing plan. Hence

 There is no proposed mini
Hunter Alluvium, nor is th
proposal poses no risks in 

 The optimally calibrated m
impacted upon by the Pro
Accounting for cumulative
assumption of the Princip
13.  

 The noted drawdown imp
proposal is classified withi

 No minimal impact consid
existing bores have been i

 

essed for the highly productive Hunter Alluv
ney Basin) porous rock aquifer. 

sment are: 

al take of water from the Permian rock aquife
f depletion sources.  

total water take from the Hunter River and A
the Hunter River (via induced leakage)). The m
nt in time from these sources is 22.3 ML/year
his source is zero. 

ake from the Permian porous rock aquifer du
The maximum depletion rate at any point in t
during years 14-17 of mine operation). Post-m
source is zero. 

ge of surface water into the Hunter Alluvium
alinity of the alluvial aquifer. Short-term min

x into the alluvial margins are simulated to oc
ity in these margin areas is similar to that of 
d risks of reduced beneficial uses of the Hun
is there any predicted increase in the salinity

to the hydraulic properties and depressurisat
sult in mixing of potentially chemically differe
nderlying units. However, it is considered unl
eneficial uses of groundwater. 

nor culturally significant sites are identified in
e the proposal is not considered a risk to such

ing activity within the AI Policy’s specified pr
ere any proposed excavation of alluvial mate
this regard. 

model simulates 12 privately-owned bores in
oject in excess of the 2 m drawdown criterion
e impacts of surrounding mines by using the 
le of Superposition, the number of impacted

pacts on the Permian porous rock aquifer me
in Level 2 of the AI Policy’s minimal impact co

derations other than exceeding the 2 m draw
identified in this assessment. 
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ial aquifer, and the 

er as mine inflows 

Alluvium is 
maximum 
r. During mining, 

uring operational 
time from this 
mining, the 

m would have a 
nor increases in 
ccur. However 
the bedrock. There 
ter Alluvium as a 

y of the Hunter 

tion of the Permian 
ent groundwater 
ikely that this will 

n the relevant 
h sites. 

roximities to the 
erial. Hence the 

 use as being 
n of the AI policy. 
simplifying 

d bores increases to 

an that the 
onsiderations.  

wdown criteria at 
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 These simulated risks will 
likely comprise deepening
alternative water source t
for affected groundwater 

 A Groundwater Managem
to define groundwater lev

8.1 RECOMMENDATIONS F

Following determination of th
preliminary assessment and it
upon in greater detail for the 
(Gateway) model is included f

Table 16 Proposed Scop

Model Feature 

Spatial Scale 

Temporal Scale 

Model Extent 

Stratigraphy 

Spatial Parameter Variability 

Steady-State Calibration 

Transient Calibration 

Prediction Period 

Representation of Fractured Zone 

Tracking of First Workings 

Sensitivity Analysis 

Uncertainty Analysis 

Recovery Analysis 

Cumulative Assessment 

Mitigation Measures 

Monitoring Program 

Outputs 

Licensing Volumes 

Software 

Report 

 

 

require monitoring and mitigation measures
g and/or replacing bores and wells, and/or pr
to affected users. SHM is committed to ‘make
users. 

ment Plan will require development and appro
vel triggers, and a trigger exceedance action p

FOR FUTURE WORK 

he Project’s Gateway Application, it is recomm
ts supporting numerical model are updated a
purposes of a full EIS, as outlined in Table 16

for comparison. 

pe for a Full Environmental Impact Assessme

Gateway Process Environmen

Coarse 

Coarse 

30 km x 35 km 30

10 Layers 

No 

Yes 

No (verification only) 

22 years 

Yes 

No 

Limited 

Extensive 

Yes 

Law of Superposition 

No 

Yes 

Focused on AI Policy  
Extensive spa

Indicative Firm r

MODFLOW-SURFACT MOD

Condensed 
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s. The latter will 
roviding an 
e good’ provisions 

oval. This will need 
plan. 

mended that this 
and expanded 
6. The scope of this 

ent 

ntal Impact Statement 

Fine 

Fine 

0 km x 35 km 

>10 Layers 

Yes 

Yes 

Yes 

22 years 

Yes 

Yes 

Extensive 

Limited 

Yes 

Simulation 

Yes 

Yes 

tial and time-series plots 
and tables 

ecommendations 

DFLOW-SURFACT 

Substantial 
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Figure A1

Spur Hill Underground Coal
Spur Hill Management

° Scale: 250,000 at A3
GDA 1994 MGA Zone 56

 D:\Heritage\Spur_Hill\GIS\Maps\Deliverables\018_SHv02TR010_Layer1_2.mxd

DrawingNo: SHC-001-018
Rev: A.
Created by:  CNicol
Date: 04/08/2013.

(C) 2013. While Heritage Computing/HydroSimulations has taken care to ensure the accuracy of this product, Heritage/HydroSims and DATA
CUSTODIAN(S), make no representations or warranties about its accuracy, completeness or suitability for any particular purpose and cannot accept
liability of any kind (whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential
damage) which are or may be incurred as a result of the product being inaccurate, incomplete or unsuitable in any way and for any reason.
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(C) 2013. While Heritage Computing/HydroSimulations has taken care to ensure the accuracy of this product, Heritage/HydroSims and DATA
CUSTODIAN(S), make no representations or warranties about its accuracy, completeness or suitability for any particular purpose and cannot accept
liability of any kind (whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential
damage) which are or may be incurred as a result of the product being inaccurate, incomplete or unsuitable in any way and for any reason.
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(C) 2013. While Heritage Computing/HydroSimulations has taken care to ensure the accuracy of this product, Heritage/HydroSims and DATA
CUSTODIAN(S), make no representations or warranties about its accuracy, completeness or suitability for any particular purpose and cannot accept
liability of any kind (whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential
damage) which are or may be incurred as a result of the product being inaccurate, incomplete or unsuitable in any way and for any reason.
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(C) 2013. While Heritage Computing/HydroSimulations has taken care to ensure the accuracy of this product, Heritage/HydroSims and DATA
CUSTODIAN(S), make no representations or warranties about its accuracy, completeness or suitability for any particular purpose and cannot accept
liability of any kind (whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential
damage) which are or may be incurred as a result of the product being inaccurate, incomplete or unsuitable in any way and for any reason.
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(C) 2013. While Heritage Computing/HydroSimulations has taken care to ensure the accuracy of this product, Heritage/HydroSims and DATA
CUSTODIAN(S), make no representations or warranties about its accuracy, completeness or suitability for any particular purpose and cannot accept
liability of any kind (whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential
damage) which are or may be incurred as a result of the product being inaccurate, incomplete or unsuitable in any way and for any reason.
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Figure B1
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Spur Hill Management
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(including indirect or consequential damage) which are or may be incurred as a result of the product being inaccurate, incomplete or unsuitable in any way and for any reason.
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