F

- 3 , { - T T 1, = fiL: [ —.ﬂl E Y
9 " . | e -
T " - i, - 300 1200
< : ; .
5 . i

/
vAZin

Aéa

Ev3
an
i
-
L

e

o=
S
=
-
=
-
s
=
=
=

.

=%
¥ Nof CREEK Yiap
Forbes Bridge : :
-

e
iy

ek

- II . :
L o o

Source: Longwall Leyout: Austar Coal Mine, Aerial Phetography: AAM Hatch 2004

Mate: Dwellings anly shown far flosd medel extant

Legend Velocity (m/s)
I Cencaptunl Layeut for Stoge 3 Longwall Ponels  —— Langssction 2 . Genge [0.100 C——IRenge [1.250 : FIGURE 8.8
Building [T030] Longsection Chainage I Ronge [0.250 [ Range [1.500 : . .
0 Duelling m—Ronge [0.500 == Rangs [1.750 : 100 year ARI Storm: Maximum Water Velocities
4010 Dyelling Reference Number E==Renge [0.750 = Fenge [2.000 - - Upper Bound Subsidence
—— Langsection | —IRenge [1.000 I Renge [2.250

Fils Mams [A3}:R16_V1/2274_231.dan




P e

k= ,. o T 1
., " ;

S|
L
-]

- v

&/

Source: Longwall Layout: Austar Coal Mine, Aerial Photography: AAM Hatch 2004
Mate: Dwellings anly shown far flosd medel extant

Legend
C—ICencaptunl Layeut for Stoge 3 Longwoll Fanels
Building
0 Dwelling
ADTo Owelling Reference Number

Files Mame [A3}:R146_V1/2274_232.dan

Water Depth (m)

[ Rangs [0.007
I Range [0.100 :
= Range [0.300 :
mm Range [0.500 :

. Range [0.700 :

. Ronge [0.900

[ Range [1.100 -
. Range [1.300 :
= Range [1.500
. Ronge [1.700 :

2 1.100]
1.300]
1.500]
1.700]
1.900]

I Range [>1.500]

FIGURE 8.9

1 year AR Storm: Maximum Water Depths
- Upper Bound Subsidence




f.H'.”g

;
A - Wars
i

] ’ 7T
750 L : B300 :
l'.I: | e 3
\ -

B 71 A100] . T2 5 EITIRE -
. _ P AL ‘ 5400 11 ¥z 2100) [pgag 500,
it A 1008 * &9 %

SBi9a - 3 ] -
E m r,'! \ - ! -{, 2 -
o ‘r A2/ . LW 415 \
o |

— 2% Al ‘N - H
= I . . Jﬂﬁl

e

o
-

()

o
=]
-
o
s
5

L
7 = iy
ol H
h
Lw A1z : : lh

pADZ 8

%

Rl
]
d
-
e
.
hae
s
=0
-
-
-
o
=3
=
=

I L3 f ; 500 1 o
\—fnrlus Suldgs o ; e . Feutf*or Creey _ : : .-._ ; pod

544 |
Y0¥ Crgey Xols

Source: Longwall Leyout: Austar Coal Mine, Aerial Photography: AAM Hatch 2004
Mate: Dwellings anly shown far flosd medel extant

Legend Velocity (m/s)
T Concaptunl Layeut for Stoge 3 Longwall Fonels  —— Langsaction 2 M Ronge [0.100 : 0. C—IRengs [1.250 : 1.500] FIGURE 8.10

Building [T000] Langsection Chainage I Ronge [0.250 : 0. [ Range [1.500 : 1.750] 1 ARIS M W Velod
1.000] year torm: Maximum Water ities

1 Dwelling B Ronge [0.500 : 0. == Range [1.750 : 2,
4010 Dyelling Reference Number E==Renge [0.750 : 1. - Fenge [2.000 : 2.250] - Upper Bound Subsidence

—— Longsection 1 C—JRonge [1.000 : 1. I Range [2.250 : 3.500]

Fils Mame [A3}:R16_V1/2274_233.dan




Umiwelt

Model Outlet

350

300

250

200

Flow (m3/s)

150 -

100

50 4

1 1.2 1.4 1.6 1.8 2 2.2 2.4 2.6
Time (Days)

—— Pre Stage 3 Mining Landform —— Predicted Subsidence —— Upper Bound Subsidence

Within Mining Area

160

140 -

120

100

i: )\

* — \

1 12 14 1.6 18 2 2.2 2.4 2.6

o]
o

Flow (m3/s)

Time (Days)

—— Pre Stage 3 Mining Landform —— Predicted Subsidence —— Upper Bound Subsidence

FIGURE 8.11
100 year ARI Flood Duration

File Name (A4): R16_V1/2274_222.dgn



Umiwelt

Model Outlet

70

60 4

55

50 \

45

Flow (m3/s)

40 T T T T T
13 14 15 16 1.7 18 1.9 2 2.1 2.2 2.3

Time (Days)

—— Pre Stage 3 Mining Landform —— Predicted Subsidence —— Upper Bound Subsidence

Within Mining Area

35

30

25

20

Flow (m3/s)

15 A

10 A

1.3 14 15 1.6 1.7 1.8 1.9 2 2.1 2.2 2.3
Time (Days)

—— Pre Stage 3 Mining Landform —— Predicted Subsidence —— Upper Bound Subsidence

FIGURE 8.12
1 year ARI Flood Duration

File Name (A4): R16_V1/2274 _225.dgn



Flood and Drainage Assessment Predicted Effects of Mine Subsidence

of the pre Stage 3 mining operations modelled maximum velocities. This modelled change
for maximum in channel flows is in the order of +/- 0.5 m/s.

The results obtained for the upper bound subsidence landform case for particular locations
are discussed in the following sections and are compared to the pre Stage 3 mining
operations modelled velocities.

8.4.2.1 Cony Creek

Modelling indicates that maximum velocities in Cony Creek over proposed Longwall A6
(denoted in Figures 7.2 and 8.1 as Point A) would be in the order of 0.8 m/s to 1.1 m/s for
pre Stage 3 mining conditions during a 100 year ARI storm event. These maximum
velocities are predicted to decrease in the order of 0.2 m/s as a result of predicted upper
bound subsidence.

The maximum velocities for the 1 year ARI storm event were found to decrease by
approximately 0.1 m/s to 0.2 m/s (refer to Figures 7.4 and 8.6).

The reach of Cony Creek immediately downstream of Quorrobolong Road Bridge (denoted in
Figures 7.2 and 8.1 as Point B) is predicted to experience increases in maximum velocities
of up to approximately 0.2 m/s to a maximum of approximately 1.6 m/s for a length of
approximately 200 metres during the 100 year ARI storm event as a result of upper bound
subsidence.

In the reaches of Cony Creek to be undermined by Longwalls Al4 and Al15 (denoted in
Figures 7.2 and 8.1 as Point D) the maximum pre Stage 3 mining velocities are in the order
of 0.8 m/s to 1.2 m/s. These maximum velocities are predicted to decrease by up to 0.2 m/s
for the 100 year ARI storm event.

Maximum velocities are expected to decrease by up to 0.6 m/s over the chain pillar on the
western end of Longwall A16 (denoted by Point C in Figures 7.2 and 8.1).

Modelling indicates that maximum velocities for the 1 year ARI storm event would range from
0.6 m/s to 1.2 m/s for the pre Stage 3 mining conditions and are predicted to decrease with
the upper bound subsidence by up to 0.2 m/s over Longwalls Al4 and Longwall A15 and
0.3 m/s over Longwall A16 (denoted in Figures 7.2 and 8.1 by Points D and C respectively).

8.4.2.2 Sandy Creek

Along Sandy Creek in the area to be undermined by Longwalls A16 and Al7 (denoted in
Figures 7.2 and 8.2 as Points F and G respectively), modelling indicates that the maximum
pre Stage 3 mining velocities are predicted to be in the order of 0.8 m/s to 1.7 m/s for the 100
year ARI storm event. With the upper bound subsidence, modelling indicates that these
maximum velocities are expected to increase by up to approximately 0.35 m/s for a short
section over Longwall A17 and decrease by up to approximately 0.4 m/s over Longwall A16
(refer to Figures 7.2 and 8.8).

Modelling indicates that for the 1 year ARI storm event, maximum velocities at Points F and
G are predicted to increase in the order of 0.2 m/s over Longwall A17 and decrease in the
order of 0.4 m/s over Longwall A16 (refer to Figure 8.10).

In the upper reaches of Sandy Creek to be undermined by the eastern section of Longwall
Al7 (denoted in Figures 7.2 and 8.2 as Point H), modelling indicates that the maximum pre
Stage 3 mining velocities are currently in the order of 0.6 m/s to 1.1 m/s in the 100 year ARI
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Flood and Drainage Assessment Predicted Effects of Mine Subsidence

storm event. These maximum velocities are predicted to increase by up to 0.2 m/s with the
upper bound subsidence landform.

Modelling indicates that for the 1 year ARI storm event, maximum velocities are expected to
increase from the pre Stage 3 mining levels of 0.2 m/s to 0.6 m/s by up to 0.2 m/s.

Analysis of the modelling results indicates that maximum velocities will remain within
non-scouring levels for both the 100 year and 1 year ARI storm events following the Stage 3
mining operations.

8.4.3 Flood Hazards

In order to assess the potential flood hazards associated with underground mining in the
Stage 3 Mining Area, the flood hazard categories outlined in Appendix G of the Floodplain
Development Manual (2005) were utilised. The four flood hazard categories, in order of
increasing hazard, are:

e unclassified;

e vehicles unstable;

e wading unsafe (and vehicles unstable); and

¢ damage to light structures.

The flood hazard categories along dwelling access roads associated with flooding during the
100 year ARI storm event for the maximum predicted subsidence and upper bound
subsidence cases with the proposed Stage 3 mining operations are listed in Table 8.1 (for

dwelling locations refer to Figure 7.1).

Table 8.1 — Flood Hazard Categories for Dwelling Access Routes?®

Modelling Scenario
Dwellg]()gufeccess Pre Stage 3 Mining ng]r(xj?éigndum With Upper Bound
Landform Subsidence Subsidence
Al7a Unclassified Unclassified Unclassified
Al8a Wading Unsafe Wading Unsafe Wading Unsafe
Al9a Unclassified Unclassified Unclassified
A20a Vehicles Unstable Vehicles Unstable Vehicles Unstable
A26a Unclassified Unclassified Unclassified
A27a Unclassified Unclassified Unclassified
A29a Wading Unsafe Wading Unsafe Wading Unsafe
A33a Unclassified Unclassified Unclassified
A65a Wading Unsafe Wading Unsafe Wading Unsafe
A83a Wading Unsafe Wading Unsafe Wading Unsafe
Al100a Vehicles Unstable Vehicles Unstable Vehicles Unstable
AlO0la Vehicles Unstable Vehicles Unstable Vehicles Unstable
Al02a Unclassified Unclassified Unclassified

Note: Only dwellings with access routes within the flood extent are listed
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Flood and Drainage Assessment Predicted Effects of Mine Subsidence

The results presented in Table 8.4 indicate that the flood hazard categories are not predicted
to increase for any of the dwelling access routes within the modelled floodplain.

8.4.4 Flood Duration

The modelling indicates no discernible change in flow rates or hydrograph shape at Ellalong
Bridge for the 100 year ARI storm event (refer to Figure 8.11). The modelling also indicates
a potential decrease after mining in peak flow rates during the 1 year ARI storm event at the
model outlet (refer to Figure 8.12).

The area at the confluence of Sandy Creek and Cony Creek is proposed to be undermined
during Stage 3 mining operations by Longwall A16. The maximum predicted subsidence in
this area ranges between 1000 mm and 2000 mm. The modelled flow hydrographs for this
location for the 100 year and 1 year ARI storm event are shown on Figures 8.11 and 8.12
respectively. The modelling indicates that during the 100 year ARI storm event there will be
no increase the duration of peak flows for either the maximum predicted subsidence or upper
bound subsidence cases.

An analysis of the 100 year ARI storm event modelling results in the area near the
confluence of Sandy Creek and Cony Creek indicates that inundation of the overbank areas
to the south of the confluence will occur for approximately 27 hours for the pre Stage 3
mining landform. Analysis of the modelling indicates that the ponding duration for the
100 year ARI storm event may increase to the order of 35 hours due to the maximum
predicted subsidence and 39 hours due to the upper bound subsidence. This increase in the
duration of inundation is not expected to be of sufficient duration to adversely impact on
grasses or riparian vegetation in the area.

Similarly analysis of the modelling results for the 1 year ARI storm event indicates that
overbank ponding occurs for a period of approximately 19 hours for the pre Stage 3 mining
landform. The analysis of the modelling results indicates that this may increase to the order
of 28 hours for the maximum predicted subsidence case and 33 hours for the upper bound
subsidence case.

Although the analysis indicates potential increases in flooding durations immediately
upstream of the junction of Cony Creek and Sandy Creek, the predicted increases in flooding
durations with the Stage 3 mining operations for the 1 year and 100 year ARI storm events
are considered to be relatively small compared to the storm durations and not likely to
significantly impact on grasses or riparian vegetation in the area.
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9.0 Summary and Conclusions

Analysis indicates that only very minor changes in the location of overland flowpaths may
occur as a result of maximum predicted subsidence and upper bound subsidence. Analysis
of the subsided landforms for the maximum predicted and upper bound subsidence cases
and associated modelled velocities indicate there is minimal potential for channel
realignment to occur as a result of proposed Stage 3 mining operations. The potential for
subsidence to increase erosion on the landform surface is also expected to the minimal due
to the small changes predicted in overland flow velocities and relatively small predicted
changes in the grades of the landform as a result of mining.

Analysis of the in-channel grade changes for both the maximum predicted subsidence and
upper bound subsidence cases indicates that localised minor increases in in-channel grade
may occur with the Stage 3 mining operations. Analysis also indicates that the maximum
predicted subsidence and upper bound subsidence will have only a minor impact on the
extent of in-channel and out of channel ponding.

As the predicted changes as a result of Stage 3 mining in in-channel grades are small and
are considered to lie within the natural variations in grades of the creeklines within this
section of the Quorrobolong Valley, it is considered that the Stage 3 mining operations will
not significantly alter the flow capacity of the existing channels. This is supported by
predicted changes in velocity which are also small and localised.

The flooding assessment of Longwalls A6 to Al7 indicates that flood depths will be typically
increased in the mining area by approximately 90 mm over Longwall A6 and 40 mm over the
flooded sections of Longwalls A7 to Al7 if the upper bound subsidence occurs. The
maximum predicted increase in flood depth is near the confluence of Sandy and Cony
Creeks with a predicted increase in maximum out of channel flood depth during a 100 year
ARI storm event for the pre Stage 3 mining landform from approximately 950 mm to
post-mining flood depths in the order of 1560 mm (refer to Section 8.4.1).

The modelling results indicate that during the 100 year ARI storm event longwall mining of
Longwalls A6 to Al7 will not increase flood depths at dwellings within the Quorrobolong
Valley. Modelling indicates that the maximum flood depth during a 1 in 100 year ARI storm
event at the ground surface adjacent to dwelling A102a will be approximately 70 mm (refer to
Section 7.1). Modelling of flooding for the maximum predicted and upper bound subsidence
cases indicate that there will be no increase in flood depth at this location during a 1 in
100 year ARI storm event with the floor level of this dwelling being in excess of 400 mm
above the ground level at this location (refer to Section 8.4.1.1).

The predicted impact on flow velocities is low with maximum flow velocities predicted to
typically change by approximately — 0.2 m/s to + 0.3 m/s during the 100 year ARI storm event
(refer to Section 8.4.2) with a similar range of changes predicted for the 1 year ARI storm
event. As aresult it is considered that subsidence associated with proposed Stage 3 mining
is unlikely to significantly increase erosion or scour potential or decrease channel stability
within the Quorrobolong Creek system.

The flooding assessment also indicates that the subsidence associated with mining in
Stage 3 will not result in any increase in flood hazard categories during the 100 year ARI
storm event on access routes to dwellings within the floodplain.

Analysis indicates that subsidence associated with the proposed Stage 3 mining could result
in an increase in the duration of flooding upstream of the confluence of Cony Creek and
Sandy Creek. This is due the topography and proposed longwall layout at the confluence.
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At this location analysis indicates that flood durations may increase from 27 hours for the
100 year ARI storm event up to 37 hours with the upper bound subsidence. Similarly flood
durations in this area may increase from 19 hours during the 1 year ARI storm event up to
33 hours with the upper bound subsidence. These predicted increases in flood duration are
not expected to adversely impact on grasses or riparian vegetation in proximity to the area of
increased inundation.
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