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Figure 40

1 Without localised seismic sources
(number of cells where AIFR =0 =
28,676)

B With localised seismic sources
(Number of cells where AIFR=0 =
27,636
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Results from the debris avalanche risk assessment per scenarios A, B and C (dwelling occupant).
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5.2.3 Cliff-top recession

The area of cliff top lost per event was estimated using a 0.019 ratio of area lost to volume
leaving the cliff face (from Massey et al., 2012a) (Tables 29 and 30).

Table 29 Area of cliff top lost per peak ground acceleration (PGA) band for upper, middle and lower volume
estimzates. Note only the first digit in the estimated area lost is significant, areas have been rounded to the nearest
10 m*.

PGA Band (g)
Area of cliff top lost (m?)

0.1-0.3 | 0.3-0.5 | 0.5-0.8 | 0.8-1.2 | 1.2-1.6 | 1.6-2.0 2.0-3
Distributed upper volume 170 150 260 420 620 930 1,880
Localised upper volume 0 220 390 630 930 1,130 1,130
Distributed middle volume 80 70 130 210 310 480 960
Localised middle volume 0 110 190 310 460 560 560
Distributed lower volume 30 30 50 90 130 170 250
Localised lower volume 0 40 80 130 190 260 380

Table 30 Volume of debris and area of cliff top lost per non-seismic band (based on historical rockfall rates in
Massey et al., 2012a).

Time period Number of events Annual frequency of Mean event Area lost
(years) in band events volume (m®) (m?
1-15 5.5 0.37 5 0.1
15-100 1.3 0.0133 170 3
100~1,000 0.7 0.0007 1,500 30
1,000-10,000 0.3 0.00003 10,000 200

For distributed sources the proportion of land area lost at a given distance back from the cliff
edge was estimated from the LIDAR change models. The method and results are detailed in
Appendix 1 and in Massey et al. (2012a).

For local source areas 1-3 the land area lost at given distance back from the edge was
estimated from the geometry of the potential source areas. To do this, the cliff top was
considered as a series of 1 m by 1 m cells arranged parallel to the cliff edge. The numbers of
1 m cells within each source area — at 1 m intervals back from the current cliff edge — were
counted, ensuring that for areas where different potential sources overlapped, the cells were
only counted once. The annual individual fatality risk at given distances back from the cliff
edge, for scenarios A-C, are shown in Figure 41. The position behind the cliff crest of the
10 risk contour changes between scenarios. As expected, the 10 contour for scenario A is
the furthest back from the cliff edge (about 28 m) as this scenario comprises the upper
volume estimates per assessed source, compared to scenario C (about 8 m).
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Figure 41 Results from the cliff top recession risk assessment, per scenarios A, B and C (dwelling occupant).
5.2.3.1 Slumping and cracking

The area of slope between the cliff-top recession risk zone and the mapped extent of
cracking that was highlighted in the Stage 1 report as a Class | area, has now been re-
assessed as being in a Class |l area. A Class |l area is defined in the Stage 1 report (Massey
et al., 2013) as:

o Coherent slides and slumps of predominantly loess with associated cumulative inferred
displacement of the mass of greater than 0.3 m, where dwellings and critical
infrastructure is present within the moving mass. It is possible that renewed movement
may severely impact critical infrastructure and dwellings. The level of disruption to
critical infrastructure and dwellings is likely to be a function of where they are within the
feature. The most hazardous places are the mainly extensional and compressional
areas. Given the magnitudes of displacement it is unlikely that damage to dwellings
would pose an immediate life risk to their occupants.

A 10 m wide area has been added to the inferred boundary of the Class Il hazard exposure
area, where the area of slumping and cracking could potentially in the future enlarge in an
up-slope or lateral direction beyond the currently recognised boundary. This has been
termed a “Class |l relative hazard exposure 10 m enlargement area”.
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