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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community

ta_v5.mxd Date: 20/06/2024 17:02

yDat

-B_Surve

igXX-

_FFIV_Fi

d_survey\310-1HY-202005121245

5
£
]
2
g
E
6]
S
£
5
%)
™
<
N
N &
I
]
I
=]
S
Q
S
9
>
z
)
=
o
9
K
[~
o}
I
o
o
=
)

Map by: SV / DTH Z:\GIS\GIS,
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated depth (m)
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated depth (m)
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated peak velocity (m/s)
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated Velocity x Depth product ( m?/s )
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated time of inundation (hours)
5 Chainage (km) [ Regional hydraulic model extent B o-10 [ 60-70
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated time of inundation (hours)
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in peak velocity (m/s)
5 Chainage (km) D Regional hydraulic model extent P <05 0.01 to 0.05
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in peak velocity (m/s)
5 Chainage (km) D Regional hydraulic model extent P <05 0.01 to 0.05
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in velocity x depth product (m?/s)
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in velocity x depth product (m?/s)
5 Chainage (km) D Regional hydraulic model extent <-0.10 0.01 to 0.05
== Border to Gowrie alignment Project footprint -0.10 to -0.05 . 0.05t00.10
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in time of inundation ( hours )
5 Chainage (km) D Regional hydraulic model extent I over 10 hour decrease Up to 0.5 hour increase
=== Border to Gowrie alignment Impact assessment area [771 upto 10 hour decrease Up to 1 hour increase
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in time of inundation ( hours )
5 Chainage (km) D Regional hydraulic model extent I over 10 hour decrease Up to 0.5 hour increase
=== Border to Gowrie alignment Impact assessment area [771 upto 10 hour decrease Up to 1 hour increase
—— Minor roads |:| Permanent footprint Up to 5 hour decrease Up to 2 hour increase
—— Project road design Up to 2 hour decrease Up to 5 hour increase
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in peak velocity (m/s)
5 Chainage (km) D Regional hydraulic model extent P <05 0.01 to 0.05
== Border to Gowrie alignment Project footprint [ -0.50t0-0.20 0.05t0 0.10
—— Minor roads . -0.20t0-0.10 0.10 t0 0.20
— Project road design -0.10 to -0.05 ~ 0.20t00.50
-0.05 to -0.01 [ >o050
-0.01t0 0.01

A data filter has been applied; results where model input grid's
design velocity < 0.5 m/s have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in peak velocity (m/s)
5 Chainage (km) D Regional hydraulic model extent P <05 0.01 to 0.05
== Border to Gowrie alignment Project footprint [ -0.50t0-0.20 0.05t0 0.10
—— Minor roads . -0.20t0-0.10 0.10 t0 0.20
— Project road design -0.10 to -0.05 ~ 0.20t00.50
-0.05 to -0.01 [ >o050
-0.01t0 0.01

A data filter has been applied; results where model input grid's
design velocity < 0.5 m/s have been cut off and are not displayed.
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Legend Estimated change in velocities (%)
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Legend Estimated change in velocities (%)
5 Chainage (km) D Regional hydraulic model extent <0

== Border to Gowrie alignment Project footprint 0to 10
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A data filter has been applied; results where model input grid's
design velocity <0.5m/s and >1.0m/s have been cut off and are not displayed.
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Legend Estimated change in velocities (%)
5 Chainage (km) D Regional hydraulic model extent <0
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A data filter has been applied; results where model input grid's
design velocity <1.0m/s have been cut off and are not displayed.
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Legend Estimated change in velocities (%)
5 Chainage (km) D Regional hydraulic model extent <0

== Border to Gowrie alignment Project footprint 0to 10

—— Minor roads 10 to 20

— Project road design e =20

A data filter has been applied; results where model input grid's
design velocity <1.0m/s have been cut off and are not displayed.
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Legend Estimated change in velocity x depth product (%)
5 Chainage (km) D Regional hydraulic model extent < 0%
== Border to Gowrie alignment Project footprint 0% to 10%
—— Minor roads 10% to 20%
— Project road design 20% to 50%
50% to 100%
. >100%

A data filter has been applied; results where model input design
velocity x depth <0.15 m%s have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in velocity x depth product (%)
5 Chainage (km) D Regional hydraulic model extent < 0%
== Border to Gowrie alignment Project footprint 0% to 10%
—— Minor roads 10% to 20%
— Project road design 20% to 50%
50% to 100%
. >100%

A data filter has been applied; results where model input design
velocity x depth <0.15 m%s have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Legend Estimated change in time of inundation ( %)
5 Chainage (km) D Regional hydraulic model extent B <-50% -5% to 5%
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I Decrease in inundation area
B increase in inundation area
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in time of inundation ( %)
5 Chainage (km) D Regional hydraulic model extent B <-50% -5% to 5%
== Border to Gowrie alignment Project footprint [ -50% to-40% 5% to 10%
—— Minor roads [ -40% to-30% 10% to 20%
— Project road design . -30% t0-20% . 20% to 50%
-20% to -10% [ 50% to 100%
-10% to -5% B >100%
I Decrease in inundation area
B increase in inundation area
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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A data filter has been applied; results where model input grid's design
time of inundation <1 hour have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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A data filter has been applied; results where model input grid's design
time of inundation <1 hour have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community

-X_Afflux_insetNIC_v5.mxd Date: 20/06/2024 17:11

igXX

310_B2G\Tasks\310-IHY-202005121245_SurfaceWater\v5\mxd_afflux\310-IHY-202005121245_FFJV_Fi

‘Millmerran/inglewood/Rd]

Map by: SV/DTH,AWS Z:\GIS\GIS

Legend Estimated change in peak water levels (m)
Flood sensitive receptor D Regional hydraulic model extent M <05 [ 0.02t00.05
Chainage (km) Project footprint [ -050t0-0.20 0.05to0 0.10
Border to Gowrie alignment [ -0.20t0-0.10 0.10 to 0.20
Minor roads -0.10 to -0.05 0.20 to 0.30
Project road design -0.05t0 -0.01 0.30 to 0.40
-0.01 to0 0.01 0.40 to 0.50
I 0.01t00.02 >0.5
Decrease in inundation area
Increase in inundation area

A3 scale: 1:12,500 : FUtU re F[F@ﬂ [h] Issue date: 20/06/2024  Version: 5 Border to Gowrie

| A S p I |
0 01 02 03 04 05km 4 Coordinate System: GDA 1994 MGA Zone 56 Fl g ure E8_C

Integrating Community, Environment and Engineering

1% AEP Event - Sensitivity - Climate Change RCP8.5 - Peak Water Levels - Nicol Creek




Appendix F Bringalily Creek flood maps

BORDER TO GOWRIE REVISED DRAFT ENVIRONMENTAL IMPACT STATEMENT

INLAND

Inland Rail is a subsidiary of RAI L o
Australian Rail Track Corporation ]



Appendix F
Bringalily Creek Flood Maps

Figure F1-A  Locality Plan

Figure F1-B  Survey Data

Figure F1-C  Hydrologic Model Setup
Figure F1-D  Hydraulic Model Setup
Figure F1-E  Landuse Classifications
Figure F1-F  Proposed Design Structures

Figure F2-A  20% AEP Event - Peak Water Levels - Existing Case
Figure F2-B 1% AEP Event - Peak Water Levels - Existing Case
Figure F2-C  20% AEP Event - Peak Velocity - Existing Case

Figure F2-D 1% AEP Event - Peak Velocity - Existing Case

Figure F2-E  20% AEP Event - Peak Hazard - Existing Case

Figure F2-F 1% AEP Event - Peak Hazard - Existing Case

Figure F2-G  20% AEP Event - Peak Time of Inundation - Existing Case
Figure F2-H 1% AEP Event - Peak Time of Inundation - Existing Case

Figure F3-A  20% AEP Event - Peak Water Levels - Developed Case
Figure F3-B 1% AEP Event - Peak Water Levels - Developed Case
Figure F3-C  20% AEP Event - Peak Velocity - Developed Case

Figure F3-D 1% AEP Event - Peak Velocity - Developed Case

Figure F3-E  20% AEP Event - Peak Hazard - Developed Case

Figure F3-F 1% AEP Event - Peak Hazard - Developed Case

Figure F3-G  20% AEP Event - Peak Time of Inundation - Developed Case
Figure F3-H 1% AEP Event - Peak Time of Inundation - Developed Case

Figure F4-A  20% AEP Event - Afflux

Figure F4-B 1% AEP Event - Afflux

Figure F4-C  20% AEP Event - Change in Velocity

Figure F4-D 1% AEP Event - Change in Velocity

Figure F4-E  20% AEP Event - Change in Hazard

Figure F4-F 1% AEP Event - Change in Hazard

Figure F4-G  20% AEP Event - Change in Time of Inundation
Figure F4-H 1% AEP Event - Change in Time of Inundation

Figure F5-A  20% AEP Event - Change in Velocity (<0.5m/s cutoff)

Figure F5-B 1% AEP Event - Change in Velocity (<0.5m/s cutoff)

Figure F5-C  20% AEP Event - Percentage Change in Velocity (<0.5m/s and >1.0m/s cutoff)
Figure F5-D 1% AEP Event - Percentage Change in Velocity (<0.5m/s and >1.0m/s cutoff)
Figure F5-E  20% AEP Event - Percentage Change in Velocity (<1.0m/s cutoff)

Figure F5-F 1% AEP Event - Percentage Change in Velocity (<1.0m/s cutoff)

Figure F6-A  20% AEP Event - Percentage Change in Hazard (v x d) (<0.15m?/s cutoff applied)
Figure F6-B 1% AEP Event - Percentage Change in Hazard (v x d) (<0.15m?/s cutoff applied)

Figure F7-A  20% AEP Event - Percentage Change in Time of Inundation

Figure F7-B 1% AEP Event - Percentage Change in Time of Inundation

Figure F7-C  20% AEP Event - Percentage Change in Time of Inundation (<1 hour cutoff applied)
Figure F7-D 1% AEP Event - Percentage Change in Time of Inundation (<1 hour cutoff applied)

Figure F8-A 1% AEP Event - Sensitivity - 0% Blockage
Figure F8-B 1% AEP Event - Sensitivity - 50% Blockage
Figure F8-C 1% AEP Event - Sensitivity - Climate Change RCP8.5 - Peak Water Levels
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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A data filter has been applied; results where model input grid's design
time of inundation <1 hour have been cut off and are not displayed.
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Appendix G Native Dog Creek flood maps

BORDER TO GOWRIE REVISED DRAFT ENVIRONMENTAL IMPACT STATEMENT
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Appendix G
Native Dog Creek Flood Maps
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Legend Estimated change in peak velocity (m/s)
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in peak velocity (m/s)
5 Chainage (km) D Regional hydraulic model extent P <05 0.01 to 0.05
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in velocity x depth product (m?/s)
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in velocity x depth product (m?/s)
5 Chainage (km) D Regional hydraulic model extent <-0.10 0.01 to 0.05
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in time of inundation ( hours)
5 Chainage (km) D Regional hydraulic model extent I Over 10 hour decrease Up to 0.5 hour increase
=== Border to Gowrie alignment Impact assessment area [ Upto 10 hour decrease Up to 1 hour increase
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in time of inundation ( hours)
5 Chainage (km) D Regional hydraulic model extent I Over 10 hour decrease Up to 0.5 hour increase
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in peak velocity (m/s)
5 Chainage (km) D Regional hydraulic model extent P <05 0.01 to 0.05
== Border to Gowrie alignment Project footprint [ -0501t0-0.20 0.05t0 0.10
—— Minor roads . -0.20t0-0.10 0.10 t0 0.20
-0.10 to -0.05 ~ 0.20t00.50
-0.05t0 -0.01 [ >o050
-0.01t0 0.01

A data filter has been applied; results where model input grid's
design velocity < 0.5 m/s have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in peak velocity (m/s)
5 Chainage (km) D Regional hydraulic model extent P <05 0.01 to 0.05
== Border to Gowrie alignment Project footprint [ -0501t0-0.20 0.05t0 0.10
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-0.10 to -0.05 ~ 0.20t00.50
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A data filter has been applied; results where model input grid's
design velocity < 0.5 m/s have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in velocities (%)
5 Chainage (km) D Regional hydraulic model extent <0

== Border to Gowrie alignment Project footprint Oto 10

—— Minor roads 10 to 20

e o-20

A data filter has been applied; results where model input grid's
design velocity <0.5m/s and >1.0m/s have been cut off and are not displayed.
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Legend Estimated change in velocities (%)
5 Chainage (km) D Regional hydraulic model extent <0

== Border to Gowrie alignment Project footprint Oto 10

—— Minor roads 10 to 20

e o-20

A data filter has been applied; results where model input grid's
design velocity <0.5m/s and >1.0m/s have been cut off and are not displayed.
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Legend Estimated change in velocities (%)
5 Chainage (km) D Regional hydraulic model extent <0

== Border to Gowrie alignment Project footprint Oto 10

—— Minor roads 10 to 20

e o-20

A data filter has been applied; results where model input grid's
design velocity <1.0m/s have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in velocities (%)
5 Chainage (km) D Regional hydraulic model extent <0

== Border to Gowrie alignment Project footprint Oto 10

—— Minor roads 10 to 20

e o-20

A data filter has been applied; results where model input grid's
design velocity <1.0m/s have been cut off and are not displayed.
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Legend Estimated change in velocity x depth product (%)
5 Chainage (km) D Regional hydraulic model extent < 0%
== Border to Gowrie alignment Project footprint 0% to 10%
—— Minor roads 10% to 20%
20% to 50%
50% to 100%
. >100%

A data filter has been applied; results where model input design
velocity x depth <0.15 m%s have been cut off and are not displayed.
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Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Appendix H Cattle Creek flood maps
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community

Inset A

-X_EX_Hazard_VxD_insetCAT_v5.mxd Date: 20/06/2024 17:33

gXX:

e

’ .

k=
>
w
w
o
<
3
8
3
y
3
(=3
o
5]
o
R
8
I
=)
]
2
2
]
>|
B
5
g
3
%
E
g
2
[
E
2
g
£
5
2]
s
<
3
8
3
y
7
o
o
]
o
R
8
z
=)
]
2
]
&
£
o}
2
1]
o
9
3}

Inset B

Map by: SV/DTH,AWS Z:\GIS\GIS

Legend Estimated Velocity x Depth product ( m?/s )
5 Chainage (km) D Regional hydraulic model extent . <015
== Border to Gowrie alignment Project footprint 0.15-0.5
—— Minor roads 05-1.0
1.0-2.0
I >20

A3 scale: 1:18,000 ” Futu re F[?@ﬁ@[h] Issue date: 20/06/2024  Version: 5 B 0 rd erto G ow ri e

0 0.15 0.3 0.45 0.6 0.75km Integrating Community, Environment and Engineering Coordinate SyStem: GDA 1994 MGA Zone 56 Fi g u re H 2 = E:

20% AEP Event - Peak Hazard - Existing Case - Cattle Creek




Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community

Inset A

-X_Afflux_insetCAT_v5.mxd Date: 20/06/2024 17:06

igXX-

2
>
>
w
[
™
<
S
=
I
R
D
=]
S
N
o
o
>
z
)
=
2
%
2
=
S
°
=
£
]
E]
g
E
6]
S
£
5
%)
™
<
N
S
I
o
D
=]
S
Q
S
9
>
z
)
=
o
9
3
=
[o}
I
o
o
=
)

Inset B

Map by: SV/DTH,AWS Z:\GIS\GIS

Legend Estimated change in peak water levels (m)
©  Flood sensitive receptor D Regional hydraulic model extent [ <-05 | 0.02t00.05
5 Chainage (km) Project footprint [ -050t0-0.20 0.05to0 0.10
== Border to Gowrie alignment -0.20t0 -0.10 0.10 to 0.20
—— Minor roads -0.10 to -0.05 0.20 to 0.30
-0.05 to -0.01 0.30 to 0.40
-0.01 to0 0.01 0.40 to 0.50
I 0.01t00.02 >05
Decrease in inundation area
Increase in inundation area

A3 scale: 1:18,000 ” Futu re F[?@ﬁ@[h] Issue date: 20/06/2024  Version: 5 B 0 rd erto G ow ri e

0 0.15 0.3 0.45 0.6 0.75km Integrating Community, Environment and Engineering Coordinate System: GDA 1994 MGA Zone 56 FI g u r e H4- B :

1% AEP Event - Afflux - Cattle Creek




Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in time of inundation ( hours )
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in peak velocity (m/s)
5 Chainage (km) D Regional hydraulic model extent P <05 0.01 to 0.05
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A data filter has been applied; results where model input grid's
design velocity < 0.5 m/s have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in velocities (%)
5 Chainage (km) D Regional hydraulic model extent <0

== Border to Gowrie alignment Project footprint Oto 10

—— Minor roads 10 to 20

e o-20

A data filter has been applied; results where model input grid's
design velocity <0.5m/s and >1.0m/s have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Legend Estimated change in velocities (%)
5 Chainage (km) D Regional hydraulic model extent <0

== Border to Gowrie alignment Project footprint Oto 10

—— Minor roads 10 to 20
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A data filter has been applied; results where model input grid's
design velocity <0.5m/s and >1.0m/s have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in velocities (%)
5 Chainage (km) D Regional hydraulic model extent <0
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A data filter has been applied; results where model input grid's
design velocity <1.0m/s have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Legend Estimated change in velocities (%)
5 Chainage (km) D Regional hydraulic model extent <0
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A data filter has been applied; results where model input grid's
design velocity <1.0m/s have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in velocity x depth product (%)
5 Chainage (km) Regional hydraulic model extent < 0%
== Border to Gowrie alignment Project footprint 0% to 10%
—— Minor roads 10% to 20%
20% to 50%
50% to 100%
> 100%

A data filter has been applied; results where model input design
velocity x depth <0.15 m?s have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in velocity x depth product (%)
5 Chainage (km) D Regional hydraulic model extent < 0%
== Border to Gowrie alignment Project footprint 0% to 10%
—— Minor roads 10% to 20%
20% to 50%
50% to 100%
> 100%

A data filter has been applied; results where model input design
velocity x depth <0.15 m?s have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in time of inundation ( %)
5 Chainage (km) D Regional hydraulic model extent B <-50% -5% to 5%
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in time of inundation ( %)
5 Chainage (km) D Regional hydraulic model extent B <-50% -5% to 5%
== Border to Gowrie alignment Project footprint [ 50% to-40% 5% to 10%
—— Minor roads . -40% to-30% 10% to 20%
-30% to -20% 20% to 50%
-20% to -10% . 50% to 100%
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in velocity x depth product (m?/s)
Chainage (km) D Regional hydraulic model extent <-0.10 0.01 to 0.05
Existing rail (operational) Project footprint -0.10 to -0.05 0.05to 0.10

Border to Gowrie alignment -0.05 to -0.01 [ so010
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in time of inundation ( hours)
Chainage (km) D Regional hydraulic model extent I Over 10 hour decrease Up to 0.5 hour increase
Existing rail (operational) Impact assessment area [0 Up to 10 hour decrease Up to 1 hour increase
Border to Gowrie alignment |:| Permanent footprint Up to 5 hour decrease Up to 2 hour increase
Major roads Up to 2 hour decrease Up to 5 hour increase
Minor roads [ Upto1 hour decrease Up to 10 hour increase
Project road design Up to 0.5 hour decrease Over 10 hour increase
Within 15 minutes Decrease in inundation area
Increase in inundation area
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in time of inundation ( hours)
Chainage (km) D Regional hydraulic model extent I Over 10 hour decrease Up to 0.5 hour increase
Existing rail (operational) Impact assessment area [0 Up to 10 hour decrease Up to 1 hour increase
Border to Gowrie alignment |:| Permanent footprint Up to 5 hour decrease Up to 2 hour increase
Major roads Up to 2 hour decrease Up to 5 hour increase
Minor roads [ Upto1 hour decrease Up to 10 hour increase
Project road design Up to 0.5 hour decrease Over 10 hour increase
Within 15 minutes Decrease in inundation area
Increase in inundation area
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in peak velocity (m/s)
Chainage (km) D Regional hydraulic model extent P <05 0.01 to 0.05
Existing rail (operational) Project footprint [ -0501t0-0.20 0.05t0 0.10
Border to Gowrie alignment . -0.20t0-0.10 0.10 to 0.20
Major roads -0.10 to -0.05 ~ 0.20t00.50
Minor roads -0.05 to -0.01 [ >050
Project road design -0.01t0 0.01

A data filter has been applied; results where model input grid's
design velocity < 0.5 m/s have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in peak velocity (m/s)
Chainage (km) D Regional hydraulic model extent P <05 0.01 to 0.05
Existing rail (operational) Project footprint [ -0501t0-0.20 0.05t0 0.10
Border to Gowrie alignment . -0.20t0-0.10 0.10 to 0.20
Major roads -0.10 to -0.05 ~ 0.20t00.50
Minor roads -0.05 to -0.01 [ >050
Project road design -0.01t0 0.01

A data filter has been applied; results where model input grid's
design velocity < 0.5 m/s have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in velocities (%)
Chainage (km) D Regional hydraulic model extent <0
Existing rail (operational) Project footprint Oto 10
Border to Gowrie alignment 10 to 20
Major roads e =20
Minor roads Adata filter has been applied; results where model input grid's

design velocity <0.5m/s and >1.0m/s have been cut off and are not displayed.

Project road design
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in velocities (%)
Chainage (km) D Regional hydraulic model extent <0
Existing rail (operational) Project footprint Oto 10
Border to Gowrie alignment 10 to 20
Major roads e =20
Minor roads Adata filter has been applied; results where model input grid's

design velocity <0.5m/s and >1.0m/s have been cut off and are not displayed.

Project road design
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in velocities (%)
Chainage (km) D Regional hydraulic model extent <0
Existing rail (operational) Project footprint Oto 10
Border to Gowrie alignment 10 to 20
Major roads e =20
Minor roads Adata filter has been applied; results where model input grid's

design velocity <1.0m/s have been cut off and are not displayed.

Project road design
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in velocities (%)
Chainage (km) D Regional hydraulic model extent <0
Existing rail (operational) Project footprint Oto 10
Border to Gowrie alignment 10 to 20
Major roads e =20
Minor roads Adata filter has been applied; results where model input grid's

design velocity <1.0m/s have been cut off and are not displayed.

Project road design
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in velocity x depth product (%)
Chainage (km) D Regional hydraulic model extent <0%
Existing rail (operational) Project footprint 0% to 10%
Border to Gowrie alignment 10% to 20%
Major roads 20% to 50%
Minor roads 50% to 100%
Project road design . >100%

A data filter has been applied; results where model input design
velocity x depth <0.15 m%s have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in velocity x depth product (%)
5 Chainage (km) D Regional hydraulic model extent < 0%
Existing rail (operational) Project footprint 0% to 10%

Major roads 20% to 50%
Minor roads 50% to 100%

—_
== Border to Gowrie alignment 10% to 20%
— Project road design . >100%

A data filter has been applied; results where model input design
velocity x depth <0.15 m%s have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community

Legend Estimated change in time of inundation ( %)
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Chainage (km) D Regional hydraulic model extent B <-50% -5% to 5%

Existing rail (operational) Project footprint [ 50% to-40% 5% to 10%

Border to Gowrie alignment [ -40% to-30% 10% to 20%

Major roads -30% to -20% 20% to 50%

Minor roads -20% to -10% [ 50% to 100%

Project road design -10% to -5% B >100%
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in time of inundation ( %)
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Chainage (km) D Regional hydraulic model extent B <-50% -5% to 5%

Existing rail (operational) Project footprint [ 50% to-40% 5% to 10%

Border to Gowrie alignment [ -40% to-30% 10% to 20%

Major roads -30% to -20% 20% to 50%

Minor roads -20% to -10% [ 50% to 100%
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I Decrease in inundation area
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in time of inundation ( %)
Chainage (km) D Regional hydraulic model extent B <-50% -5% to 5%
Existing rail (operational) Project footprint [ 50% to-40% 5% to 10%
Border to Gowrie alignment [ -40% to-30% 10% to 20%
Major roads -30% to -20% 20% to 50%
Minor roads -20% to -10% [ 50% to 100%
Project road design -10% to -5% B >100%

A data filter has been applied; results where model input grid's design
time of inundation <1 hour have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in time of inundation ( %)
Chainage (km) D Regional hydraulic model extent B <-50% -5% to 5%
Existing rail (operational) Project footprint [ 50% to-40% 5% to 10%
Border to Gowrie alignment [ -40% to-30% 10% to 20%
Major roads -30% to -20% 20% to 50%
Minor roads -20% to -10% [ 50% to 100%
Project road design -10% to -5% B >100%

A data filter has been applied; results where model input grid's design
time of inundation <1 hour have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community

-X_Afflux_v5.mxd Date: 20/06/2024 17:13

igXX

310_B2G\Tasks\310-IHY-202005121245_SurfaceWater\v5\mxd_afflux\310-IHY-202005121245_FFJV_Fi

,-_.-.-.--—.-_ -;-".4...__,'. i i
{7 + -

Map by: SV/DTH,AWS Z:\GIS\GIS

Legend Estimated change in peak water levels (m)

Flood sensitive receptor D Regional hydraulic model extent M <05 [ 0.02t00.05

Chainage (km) Project footprint [ -050t0-0.20 0.05to0 0.10

Existing rail (operational) . -0.20t0-0.10 0.10 to 0.20

Border to Gowrie alignment -0.10 to -0.05 0.20 to 0.30

Major roads -0.05t0 -0.01 0.30 to 0.40

Minor roads -0.01t0 0.01 0.40 to 0.50

Project road design I 0.01t00.02 >0.5
Decrease in inundation area
Increase in inundation area

A3 scale: 1:35,000 ” FUtU re F'[F@ﬂ@[h Issue date: 20/06/2024  Version: 5 Border to Gowrie

0.35 0.7 1.05 g ol K S g Coordinate System: GDA 1994 MGA Zone 56 F| g ure |8_ B :

1% AEP Event - Sensitivity - 50% Blockage - Pariagara Creek




Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community

-X_Afflux_v5.mxd Date: 20/06/2024 17:13

igXX

310_B2G\Tasks\310-IHY-202005121245_SurfaceWater\v5\mxd_afflux\310-IHY-202005121245_FFJV_Fi

Map by: SV/DTH,AWS Z:\GIS\GIS

Legend Estimated change in peak water levels (m)

Flood sensitive receptor D Regional hydraulic model extent M <05 [ 0.02t00.05

Chainage (km) Project footprint [ -050t0-0.20 0.05to0 0.10

Existing rail (operational) . -0.20t0-0.10 0.10 to 0.20

Border to Gowrie alignment -0.10 to -0.05 0.20 to 0.30

Major roads -0.05t0 -0.01 0.30 to 0.40

Minor roads -0.01t0 0.01 0.40 to 0.50

Project road design I 0.01t00.02 >0.5
Decrease in inundation area
Increase in inundation area

A3 scale: 1:35,000 ” FUtU re F'[F@ﬂ@[h Issue date: 20/06/2024  Version: 5 Border to Gowrie

0.35 0.7 1.05 g ol K S g Coordinate System: GDA 1994 MGA Zone 56 F| g ure |8_C

1% AEP Event - Sensitivity - Climate Change RCP8.5 - Peak Water Levels - Pariagara Creek




Appendix J Macintyre Brook—
Yelarbon to Inglewood flood maps

BORDER TO GOWRIE REVISED DRAFT ENVIRONMENTAL IMPACT STATEMENT

INLAND

Inland Rail is a subsidiary of RAI L o
Australian Rail Track Corporation ]



Appendix J
Macintyre Brook — Yelarbon to Inglewood Flood Maps
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Figure J9-A 1% AEP Event - Sensitivity - 0% Blockage
Figure J9-B 1% AEP Event - Sensitivity - 50% Blockage
Figure J9-C 1% AEP Event - Sensitivity - Climate Change RCP8.5 - Peak Water Levels
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Inset C ' - P2 - ~ InsetA

.

BON

v5.mxd Date: 20/06/2024 17:24

2 O

V_FigXX-X_DV_Velocity_insetMACB

5_FFJ

y_DV\310-IHY-20200512124!

£
o
]
2
°
=
£
]
E]
g
E
6]
S
£
5
%)
™
<
N
S
I
o
D
=]
S
Q
S
9
>
z
)
=
o
9
3
=
[o}
I
o
o
=

5

Map by: SV/DTH,AWS Z:\GIS\GIS

Legend Estimated peak velocity (m/s)
Chainage (km) = Yelarbon levee [/ 00-05 3.0-35
Localities D Regional hydraulic model extent . 05-10 35-4.0
Existing rail (operational) Project footprint 1.0-15 . 4.0-45
Border to Gowrie alignment 15-2.0 [ 45-50
Major roads 20-25 e >s50
Minor roads 25-3.0
Project road design
NSW/QLD border

Macintyre Brook - Yelarbon to Inglewood
flood modelling results south of the QLD/NSW border not shown.

A3 scale: 1:250,000 ” Future F[f’@ﬂ@h ssue date: 20/06/2024  Version: 5 Border to Gowrie

i : GDA 1994 MGA Z 1 .
5 7.5 Integrating Community, Environment and Engineering Coordinate SyStem G 99 G one 56 FI g u r e \] 4-C .

20% AEP Event - Peak Velocity - Developed Case - Macintyre Brook - Yelarbon to Inglewood
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community

Inset C

Legend
Chainage (km)
Localities
Existing rail (operational)
Border to Gowrie alignment
Major roads
Minor roads
Project road design
NSW/QLD border

A3 scale: 1:250,000

7.5

uﬂ:'g:h"; 2

o . £ 0)

Inset A

= Yelarbon levee
D Regional hydraulic model extent
Project footprint

20

Future Freight

Integrating Community, Environment and Engineering

Estimated change in peak velocity (m/s)

Pl <05 0.01 to 0.05

[ -0.501t0-0.20 0.05t0 0.10
-0.20 to -0.10 0.10 to 0.20
-0.10 to -0.05 . 0.20t00.50
-0.05t0 -0.01 7 >050

-0.01t0 0.01 I Decrease in inundation area

I ncrease in inundation area

Macintyre Brook - Yelarbon to Inglewood
flood modelling results south of the QLD/NSW border not shown.

Issue date: 20/06/2024  Version: 5
Coordinate System: GDA 1994 MGA Zone 56

Border to Gowrie
Figure J5-C:

20% AEP Event - Change in Velocity - Macintyre Brook - Yelarbon to Inglewood




Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated time of inundation (hours)
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in peak velocity (m/s)
5 Chainage (km) D Regional hydraulic model extent P <05 0.01 to 0.05
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in peak velocity (m/s)
5 Chainage (km) D Regional hydraulic model extent P <05 0.01 to 0.05
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Project road design -0.05 10 -0.01 [ >o050
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in velocity x depth product (m?/s)
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in velocity x depth product (m?/s)
5 Chainage (km) D Regional hydraulic model extent <-0.10 0.01 to 0.05
Existing rail (operational) Project footprint -0.10 to -0.05 0.05to 0.10
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in time of inundation ( hours)
Chainage (km) D Regional hydraulic model extent I Over 10 hour decrease Up to 0.5 hour increase
Existing rail (operational) Impact assessment area [0 Up to 10 hour decrease Up to 1 hour increase
Border to Gowrie alignment |:| Permanent footprint Up to 5 hour decrease Up to 2 hour increase
Major roads Up to 2 hour decrease Up to 5 hour increase
Project road design I Upto1 hour decrease Up to 10 hour increase
Up to 0.5 hour decrease Over 10 hour increase
Within 15 minutes Decrease in inundation area
Increase in inundation area
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in time of inundation ( hours)
Chainage (km) D Regional hydraulic model extent I Over 10 hour decrease Up to 0.5 hour increase
Existing rail (operational) Impact assessment area [0 Up to 10 hour decrease Up to 1 hour increase
Border to Gowrie alignment |:| Permanent footprint Up to 5 hour decrease Up to 2 hour increase
Major roads Up to 2 hour decrease Up to 5 hour increase
Project road design I Upto1 hour decrease Up to 10 hour increase
Up to 0.5 hour decrease Over 10 hour increase
Within 15 minutes Decrease in inundation area
Increase in inundation area
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in peak velocity (m/s)

5 Chainage (km) D Regional hydraulic model extent P <05 0.01 to 0.05
—— Existing rail (operational) Project footprint [ -0501t0-0.20 0.05t0 0.10
== Border to Gowrie alignment . -0.20t0-0.10 0.10 to 0.20
= Major roads -0.10 to -0.05 0.20to 0.50

Project road design -0.05 to -0.01 [ >050
-0.01t0 0.01

A data filter has been applied; results where model input grid's
design velocity < 0.5 m/s have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community

ff_FIO_v5.mxd Date: 21/06/2024 08:55

FFIV_FigXX-X_VelocityDi

y_change\310-1HY-202005121245

‘S
o
B
o
54
E
o
E]
B
E
6]
5]
£
5
"
w0
<
N
S
N
S
o
=}
S
I
S
N
>
z
=)
=
o
9
3
=4
(U]
I
o
o
=
®

Map by: SV/DTH,AWS Z:\GIS\GIS

Legend Estimated change in peak velocity (m/s)

5 Chainage (km) D Regional hydraulic model extent P <05 0.01 to 0.05
—— Existing rail (operational) Project footprint [ -0501t0-0.20 0.05t0 0.10
== Border to Gowrie alignment . -0.20t0-0.10 0.10 to 0.20
= Major roads -0.10 to -0.05 0.20to 0.50

Project road design -0.05 to -0.01 [ >050
-0.01t0 0.01

A data filter has been applied; results where model input grid's
design velocity < 0.5 m/s have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in velocities (%)
5 Chainage (km) D Regional hydraulic model extent <0

—— Existing rail (operational) Project footprint Oto 10

== Border to Gowrie alignment 10 to20

- Major roads B >20

— Project road design A data filter has been applied; results where model input grid's
design velocity <0.5m/s and >1.0m/s have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in velocities (%)
5 Chainage (km) D Regional hydraulic model extent <0

—— Existing rail (operational) Project footprint Oto 10

== Border to Gowrie alignment 10 to20

- Major roads B >20

— Project road design A data filter has been applied; results where model input grid's
design velocity <0.5m/s and >1.0m/s have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community

c_FIO_1m_v5.mxd Date: 21/06/2024 09:06

V_FigxX-X_VelocityDiff_pc_|

5_FF)

y_change_pc\310-HY-20200512124:

‘S
o
B
o
54
E
o
E]
B
E
6]
5]
£
5
"
w0
<
N
S
N
S
o
=}
S
I
S
N
>
z
=)
=
o
9
3
=4
(U]
I
o
o
=
®

Map by: SV/DTH,AWS Z:\GIS\GIS

Legend Estimated change in velocities (%)
5 Chainage (km) D Regional hydraulic model extent <0

—— Existing rail (operational) Project footprint Oto 10

== Border to Gowrie alignment 10 to20

- Major roads B >20

Project road design A data filter has been applied; results where model input grid's
design velocity <1.0m/s have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in velocities (%)
5 Chainage (km) D Regional hydraulic model extent <0

—— Existing rail (operational) Project footprint Oto 10

== Border to Gowrie alignment 10 to20

- Major roads B >20

Project road design A data filter has been applied; results where model input grid's
design velocity <1.0m/s have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in velocity x depth product (%)
5 Chainage (km) D Regional hydraulic model extent < 0%
—— Existing rail (operational) Project footprint 0% to 10%
== Border to Gowrie alignment 10% to 20%
= Major roads 20% to 50%
Project road design 50% to 100%
. >100%

A data filter has been applied; results where model input design
velocity x depth <0.15 m%s have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in velocity x depth product (%)
5 Chainage (km) D Regional hydraulic model extent < 0%
Existing rail (operational) Project footprint 0% to 10%
Border to Gowrie alignment 10% to 20%
Major roads 20% to 50%
Project road design 50% to 100%
. >100%

A data filter has been applied; results where model input design
velocity x depth <0.15 m%s have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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Legend Estimated change in time of inundation ( %)
5 Chainage (km) D Regional hydraulic model extent N <-50% -5% to 5%
—— Existing rail (operational) Project footprint [ 50% to-40% 5% to 10%
== Border to Gowrie alignment [ -40% to-30% 10% to 20%
== Major roads -30% to -20% 20% to 50%
— Project road design -20% to -10% [ 50% to 100%
-10% to -5% B >100%
I Decrease in inundation area
B increase in inundation area
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in time of inundation ( %)
5 Chainage (km) D Regional hydraulic model extent N <-50% -5% to 5%
—— Existing rail (operational) Project footprint [ 50% to-40% 5% to 10%
== Border to Gowrie alignment [ -40% to-30% 10% to 20%
== Major roads -30% to -20% 20% to 50%
— Project road design -20% to -10% [ 50% to 100%
-10% to -5% B >100%
I Decrease in inundation area
B increase in inundation area
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in time of inundation ( %)

5 Chainage (km) D Regional hydraulic model extent N <-50% -5% to 5%

—— Existing rail (operational) Project footprint [ 50% to-40% 5% to 10%

== Border to Gowrie alignment [ -40% to-30% 10% to 20%

== Major roads -30% to -20% 20% to 50%

— Project road design -20% to -10% [ 50% to 100%
-10% to -5% Bl >100%

A data filter has been applied; results where model input grid's design
time of inundation <1 hour have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in time of inundation ( %)

5 Chainage (km) D Regional hydraulic model extent N <-50% -5% to 5%

—— Existing rail (operational) Project footprint [ 50% to-40% 5% to 10%

== Border to Gowrie alignment [ -40% to-30% 10% to 20%

== Major roads -30% to -20% 20% to 50%

— Project road design -20% to -10% [ 50% to 100%
-10% to -5% Bl >100%

A data filter has been applied; results where model input grid's design
time of inundation <1 hour have been cut off and are not displayed.
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Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend Estimated change in peak water levels (m)
Flood sensitive receptor D Regional hydraulic model extent M <05 .| 0.02t00.05
Chainage (km) Project footprint [ -050t0-0.20 0.05to0 0.10
Existing rail (operational) -0.20t0 -0.10 0.10 to 0.20
Border to Gowrie alignment -0.10 to -0.05 0.20 to 0.30
Major roads -0.05t0 -0.01 0.30 to 0.40
Project road design -0.01 t0 0.01 0.40 to 0.50
I 0.01t00.02 >05
Decrease in inundation area
Increase in inundation area
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