














Color | Name Slope Stability | Unit Tau/Sigma | Minimum | Effective | Effective | Phi-B
Material Model | Weight | Ratio Shear Cohesion | Friction | (°)
(kN/m3) Strength | (kPa) Angle (°)
(kPa)
D Dense to very dense sandy Mohr-Coulomb | 20 0 38 0
GRAVEL
. Hard SILT, some clay Mohr-Coulomb | 18 3 30 0
(embankment fill)
D Ligefiable sandy ILT SHANSEP 17 0.09 0
D Liquefiable medium-dense SHANSEP 18 0.09 0
gravelly SAND
D Loose sandy SILT (embankment | Mohr-Coulomb | 17 0 28 0
Fill)
D Loose sandy SILT (holocene river | Mohr-Coulomb | 17 0 30 0
deposits)
D Medium dense gravelly SAND Mohr-Coulomb | 18 0 32 0
(holocene river deposits)
B | stffSILT Mohr-Coulomb | 18 2 28 0
D Weighted Blanket - Alluvial SILT | Mohr-Coulomb | 17 1 28 0
13
°
14—
12 —
L M
L ' !
¢ -~
e 4—‘1 —————
S
E L —
(TR
2
4 —
6 —
-8 —
10 \ \ \ \ \ | | |
910 920 930 940 950 960 970 980 990
Distance
05 Seismic SLS landside C-C'
Outram_SEEP-W Model_Average Conditions.gsz
16/08/2024 1:300

Council Meeting - 27 August 2025




Color | Name Slope Stability | Unit Tau/Sigma | Minimum | Effective | Effective | Phi-B
Material Model | Weight | Ratio Shear Cohesion | Friction
(kN/m3) Strength | (kPa) Angle (°)
(kPa)
D Dense to very dense sandy Mohr-Coulomb | 20 0 38
GRAVEL
. Hard SILT, some clay Mohr-Coulomb | 18 3 30
(embankment fill)
D Ligefiable sandy ILT SHANSEP 17 0.09 0
D Liquefiable medium-dense SHANSEP 18 0.09 0
gravelly SAND
D Loose sandy SILT (embankment | Mohr-Coulomb | 17 0 28
Fill)
D Loose sandy SILT (holocene river | Mohr-Coulomb | 17 0 30
deposits)
D Medium dense gravelly SAND Mohr-Coulomb | 18 0 32
(holocene river deposits)
. Stiff SILT Mohr-Coulomb | 18 2 28
D Weighted Blanket - Alluvial SILT | Mohr-Coulomb | 17 1 28
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Color | Name Slope Stability | Unit Tau/Sigma | Minimum | Effective | Effective | Phi-B
Material Model | Weight | Ratio Shear Cohesion | Friction | (°)
(kN/m3) Strength | (kPa) Angle (°)
(kPa)

D Dense to very dense sandy Mohr-Coulomb | 20 0 38 0
GRAVEL

. Hard SILT, some clay Mohr-Coulomb | 18 3 30 0
(embankment fill)

D Ligefiable sandy ILT SHANSEP 17 0.09 0

D Liquefiable medium-dense SHANSEP 18 0.09 0
gravelly SAND

D Loose sandy SILT (embankment | Mohr-Coulomb | 17 0 28 0
Fill)

D Loose sandy SILT (holocene river | Mohr-Coulomb | 17 0 30 0
deposits)

D Medium dense gravelly SAND Mohr-Coulomb | 18 0 32 0
(holocene river deposits)

. Stiff SILT Mohr-Coulomb | 18 2 28 0

D Weighted Blanket - Alluvial SILT | Mohr-Coulomb | 17 1 28 0
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Color | Name Slope Stability | Unit Tau/Sigma | Minimum | Effective | Effective | Phi-B
Material Model | Weight | Ratio Shear Cohesion | Friction | (°)
(kN/m3) Strength | (kPa) Angle (°)
(kPa)
D Dense to very dense sandy Mohr-Coulomb | 20 0 38 0
GRAVEL
I | Hard SILT, some clay Mohr-Coulomb | 18 3 30 0
(embankment fill)
D Ligefiable sandy ILT SHANSEP 17 0.09 0
D Liquefiable medium-dense SHANSEP 18 0.09 0
gravelly SAND
. Loose sandy SILT (embankment | Mohr-Coulomb | 17 0 28 0
Fill)
D Loose sandy SILT (holocene river | Mohr-Coulomb | 17 0 30 0
deposits)
D Medium dense gravelly SAND Mohr-Coulomb | 18 0 32 0
(holocene river deposits)
. Stiff SILT Mohr-Coulomb | 18 2 28 0
D Weighted Blanket - Alluvial SILT | Mohr-Coulomb | 17 1 28 0
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Color | Name Slope Stability | Unit Tau/Sigma | Minimum | Effective | Effective | Phi-B
Material Model | Weight | Ratio Shear Cohesion | Friction | (°)
(kN/m3) Strength | (kPa) Angle (°)
(kPa)

D Dense to very dense sandy Mohr-Coulomb | 20 0 38 0
GRAVEL

I | Hard SILT, some clay Mohr-Coulomb | 18 3 30 0
(embankment fill)

D Ligefiable sandy ILT SHANSEP 17 0.09 0

D Liquefiable medium-dense SHANSEP 18 0.09 0
gravelly SAND

. Loose sandy SILT (embankment | Mohr-Coulomb | 17 0 28 0
Fill)

D Loose sandy SILT (holocene river | Mohr-Coulomb | 17 0 30 0
deposits)

D Medium dense gravelly SAND Mohr-Coulomb | 18 0 32 0
(holocene river deposits)

. Stiff SILT Mohr-Coulomb | 18 2 28 0

D Weighted Blanket - Alluvial SILT | Mohr-Coulomb | 17 1 28 0
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Color | Name Slope Stability | Unit Tau/Sigma | Minimum | Effective | Effective | Phi-B
Material Model | Weight | Ratio Shear Cohesion | Friction | (°)
(kN/m3) Strength | (kPa) Angle (°)
(kPa)
D Dense to very dense sandy Mohr-Coulomb | 20 0 38 0
GRAVEL
I | Hard SILT, some clay Mohr-Coulomb | 18 3 30 0
(embankment fill)
D Ligefiable sandy ILT SHANSEP 17 0.09 0
D Liquefiable medium-dense SHANSEP 18 0.09 0
gravelly SAND
. Loose sandy SILT (embankment | Mohr-Coulomb | 17 0 28 0
Fill)
D Loose sandy SILT (holocene river | Mohr-Coulomb | 17 0 30 0
deposits)
D Medium dense gravelly SAND Mohr-Coulomb | 18 0 32 0
(holocene river deposits)
. Stiff SILT Mohr-Coulomb | 18 2 28 0
D Weighted Blanket - Alluvial SILT | Mohr-Coulomb | 17 1 28 0
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Color | Name Slope Stability | Unit Tau/Sigma | Minimum | Effective | Effective | Phi-B
Material Model | Weight | Ratio Shear Cohesion | Friction | (°)
(kN/m3) Strength | (kPa) Angle (°)
(kPa)
D Dense to very dense sandy Mohr-Coulomb | 20 0 38 0
GRAVEL
. Hard SILT, some clay Mohr-Coulomb | 18 3 30 0
(embankment fill)
D Ligefiable sandy ILT SHANSEP 17 0.09 0
D Liquefiable medium-dense SHANSEP 18 0.09 0
gravelly SAND
D Loose sandy SILT (embankment | Mohr-Coulomb | 17 0 28 0
Fill)
D Loose sandy SILT (holocene river | Mohr-Coulomb | 17 0 30 0
deposits)
D Medium dense gravelly SAND Mohr-Coulomb | 18 0 32 0
(holocene river deposits)
B | stffSILT Mohr-Coulomb | 18 2 28 0
D Weighted Blanket - Alluvial SILT | Mohr-Coulomb | 17 1 28 0
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Color | Name Slope Stability | Unit Tau/Sigma | Minimum | Effective | Effective | Phi-B
Material Model | Weight | Ratio Shear Cohesion | Friction | (°)
(kN/m3) Strength | (kPa) Angle (°)
(kPa)

D Dense to very dense sandy Mohr-Coulomb | 20 0 38 0
GRAVEL

. Hard SILT, some clay Mohr-Coulomb | 18 3 30 0
(embankment fill)

D Ligefiable sandy ILT SHANSEP 17 0.09 0

D Liquefiable medium-dense SHANSEP 18 0.09 0
gravelly SAND

D Loose sandy SILT (embankment | Mohr-Coulomb | 17 0 28 0
Fill)

D Loose sandy SILT (holocene river | Mohr-Coulomb | 17 0 30 0
deposits)

D Medium dense gravelly SAND Mohr-Coulomb | 18 0 32 0
(holocene river deposits)

B | stffSILT Mohr-Coulomb | 18 2 28 0

D Weighted Blanket - Alluvial SILT | Mohr-Coulomb | 17 1 28 0
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Color | Name Slope Stability | Unit Tau/Sigma | Minimum | Effective | Effective | Phi-B
Material Model | Weight | Ratio Shear Cohesion | Friction | (°)
(kN/m3) Strength | (kPa) Angle (°)
(kPa)
D Dense to very dense sandy Mohr-Coulomb | 20 0 38 0
GRAVEL
. Hard SILT, some clay Mohr-Coulomb | 18 3 30 0
(embankment fill)
D Ligefiable sandy ILT SHANSEP 17 0.09 0
D Liquefiable medium-dense SHANSEP 18 0.09 0
gravelly SAND
D Loose sandy SILT (embankment | Mohr-Coulomb | 17 0 28 0
Fill)
D Loose sandy SILT (holocene river | Mohr-Coulomb | 17 0 30 0
deposits)
D Medium dense gravelly SAND Mohr-Coulomb | 18 0 32 0
(holocene river deposits)
B | stffSILT Mohr-Coulomb | 18 2 28 0
D Weighted Blanket - Alluvial SILT | Mohr-Coulomb | 17 1 28 0
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Color | Name Slope Stability | Unit Tau/Sigma | Minimum | Effective | Effective | Phi-B
Material Model | Weight | Ratio Shear Cohesion | Friction | (°)
(kN/m3) Strength | (kPa) Angle (°)
(kPa)
D Dense to very dense sandy Mohr-Coulomb | 20 0 38 0
GRAVEL
. Hard SILT, some clay Mohr-Coulomb | 18 3 30 0
(embankment fill)
D Ligefiable sandy ILT SHANSEP 17 0.09 0
D Liquefiable medium-dense SHANSEP 18 0.09 0
gravelly SAND
D Loose sandy SILT (embankment | Mohr-Coulomb | 17 0 28 0
Fill)
D Loose sandy SILT (holocene river | Mohr-Coulomb | 17 0 30 0
deposits)
D Medium dense gravelly SAND Mohr-Coulomb | 18 0 32 0
(holocene river deposits)
B | stffSILT Mohr-Coulomb | 18 2 28 0
D Weighted Blanket - Alluvial SILT | Mohr-Coulomb | 17 1 28 0
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Elapsed Time: 1.5d

Color

Name Slope Stability | Unit Effective | Effective | Phi-B
Material Model | Weight | Cohesion | Friction | (°)
(kN/m?) | (kPa) Angle (°)

[]

Dense to very dense sandy GRAVEL | Mohr-Coulomb | 20 0 38 0
(holocene river deposits)

(holocene river deposits)

. hard SILT, some clay (embankment | Mohr-Coulomb | 18 3 30 0
fill)

D Loose sandy SILT (embankment fill) | Mohr-Coulomb | 17 0 28 0

D Loose sandy SILT (holocene river Mohr-Coulomb | 17 0 30 0
deposits)

D Medium dense gravelly SAND Mohr-Coulomb | 18 0 32 0

Stiff SILT Mohr-Coulomb | 18 2 28 0
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Color | Name Slope Stability | Unit Effective | Effective | Phi-B
) Material Model | Weight | Cohesion | Friction | (°)
Elapsed Time: 1.5d (kN/ms) (kPa) Angle (0)
D Dense to very dense sandy GRAVEL | Mohr-Coulomb | 20 0 38 0
(holocene river deposits)
. hard SILT, some clay (embankment | Mohr-Coulomb | 18 3 30 0
fill)
D Loose sandy SILT (embankment fill) | Mohr-Coulomb | 17 0 28 0
D Loose sandy SILT (holocene river Mohr-Coulomb | 17 0 30 0
deposits)
D Medium dense gravelly SAND Mohr-Coulomb | 18 0 32 0
(holocene river deposits)
. Stiff SILT Mohr-Coulomb | 18 2 28 0
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Elapsed Time: 1.5d

Color | Name Slope Stability | Unit Effective | Effective | Phi-B
Material Model | Weight | Cohesion | Friction | (°)
(kN/m?3) | (kPa) Angle (°)

. hard SILT, some clay (embankment | Mohr-Coulomb | 18 3 30 0
fill)

D Loose sandy SILT (embankment fill) | Mohr-Coulomb | 17 0 28 0

D Loose sandy SILT (holocene river Mohr-Coulomb | 17 0 30 0
deposits)

D Medium dense gravelly SAND Mohr-Coulomb | 18 0 32 0

(holocene river deposits)
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Color | Name Slope Stability | Unit Effective | Effective | Phi-B
Elapsed Time: 1.5d Material Model | Weight | Cohesion | Friction | (°)
(kN/m?) | (kPa) Angle (°)

Dense to very dense sandy GRAVEL Mohr-Coulomb | 20 0 38 0
(holocene river deposits)

[]

. hard SILT, some clay (embankment fill) | Mohr-Coulomb | 18 3 30 0

D Loose sandy SILT (embankment fill) Mohr-Coulomb | 17 0 28 0

D Loose sandy SILT (holocene river Mohr-Coulomb | 17 0 30 0
deposits)

D Medium dense gravelly SAND (holocene | Mohr-Coulomb | 18 0 32 0
river deposits)

D Weighted Blanket - Alluvial SILT Mohr-Coulomb | 17 0 30 0

Elapsed Time: 1.5d
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Color | Name Slope Stability | Unit Effective | Effective | Phi-B
Elapsed Time: 1.5d Material Model | Weight | Cohesion | Friction | (°)
(kN/m?) | (kPa) Angle (°)

Dense to very dense sandy GRAVEL Mohr-Coulomb | 20 0 38 0
(holocene river deposits)

[]

. hard SILT, some clay (embankment fill) | Mohr-Coulomb | 18 3 30 0

D Loose sandy SILT (embankment fill) Mohr-Coulomb | 17 0 28 0

D Loose sandy SILT (holocene river Mohr-Coulomb | 17 0 30 0
deposits)

D Medium dense gravelly SAND (holocene | Mohr-Coulomb | 18 0 32 0
river deposits)

D Weighted Blanket - Alluvial SILT Mohr-Coulomb | 17 0 30 0

Elapsed Time: 1.5d
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Sensitivity: General

Appendix F — Paleochannels/ Overland Flow Paths in and below Outram
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Sensitivity: General

References

Spillways
Floodbanks
Flood Hazard Area
Area 1B - West Taien Plain above high tide levell

Area 1C - West Taieri overiand flow paths

Flood Hazard Map Showing Paleochannels/ Overland Flow Paths in Pink. Source: ORC, 2015.
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Sensitivity: General

Appendix G — Breach Modelling Results Maps
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