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DRAFT- CONFIDENTIAL- NOT GOVERNMENT POLICY

—

Policy j(:)ﬁtions for Properties in the Port Hills- Rock Roll

Green Zone all properties in the Port Hills facin

g risk from rock fall and rock roll (450-700+ properties)

2, Mitigation (where practical)

3. Assistance (where mitigation hot practical/cost effective)

District Plan is
necessary to
manage future
risks, but this
approach would
not provide a
mechanism in the
short term for the
Council to mitigate
risks or facilitate
exit. Future
insurability
uncertain.

Council is unlikely to be
ahle to effectively
mitigate hazards or
potential retreatina
timely manner.
Measures may help to
support future
insurability.

property owners, and
support Council and EQC
in managing hazards.
Measures may help to
support future
insurability.

Crown managing known
natural hazards

property owners, and
supports Council in
managing hazards. Possible
inconsistency with Red Zone
policy in terms of attributing
liability and costs to
property owners

Option 1. Regulatory -
District plan a. Council funded h. Cost sharing . a. Split assistance and b. Split assistance that c. Full assistance
changes i relocation includes property owner | (voluniary or compulsory)
Description | Change District Council would lead and | Council would lead the Crown and Council would Crown, council and Crown purchases properties in Port
Plan to constrain fund risk mitigation mitigation works with | assist homeowners to leave homeowner share the cost Hills with s124 notices facing risk from
future consenting | works in the Port Hills financial support fromthe | affected properties by of assistance based on 2007 | rock fall and rock roll at 2007 CV
in the Port Hills, without any assistance | Crown (and potentially paying for relocation of cv
Government could | from the Crown EQC and property owners) ‘house (relatively few cases)
assist with District or assist in reimbursing
Plan changes value of improvements at
under the CER Act 2007 CV (whichéver of the
powers values is lower) : :

Fiscal Cost | Nene No direct cost to the Would depend on the cost | Direct cost to the Crown Direct cost to the Crown Assistance costs likely to be borne by
Crown, hut may have sharing agreement with limited to it share .qf cvor.. limited to 1/3 (or some the Crown, with insurance proceeds to
costs associated with Council, EQC and property | moving costs Pl proportion) of 2007 CV offset
mitigating land it owns oOWners vt

Cerlainty 5124 notices Uncertainty over Uncertainty over High degree of certainty of Some certainty for High degree of certainty for
address immediate | timeframe for timeframe for mitigation homeowners hcih'l_eowners, as unclear homeowners
risks; Plan changes | mitigation works or works "'hgj'wl_;hsurance proceeds
would provide potential retreat wotld be divided
certainty in future, | decisions A0
but no mechanism
for Council to
mitigate risk or
facilitate exitin
short term ]

Precedent No precedent risk | No precedent risk to Precedent exists for Precedent of Government Precedent of Government: ) ;:High level of precedent risk, glven that

Risk for the Crown the Crown Crown, Council and assistance for large scale assistance for large scale ;’;gsponsibility for land management
(District Plan landowners to share cost | natural hazard mitigation natural hazard mitigation sfests with local authorities
changes of mitigation Vo
development by o it
Council) . .
Conclusions | Amending the Due to fiscal limitations, | Provide certainty to High cost and precedent of Provides certainty to High cost'and precedent of Crown

managing known natural hazards

DRAFT- CONFIDENTIAL- NOT GOVERNMENT POLICY
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DRAFT- CONFIDENTIAL- NOT GOVERNMENT POLICY

Four Policy options for Properties in the Port Hills- Cliff Collapse, Inundation and Landslip

Description

1. Green Zone all properties,
allow insurance schemes/polices
to play out.”

2. Red Zone properties with s124 notices facing cliff collapse and subsidence

a. Capped, voluntary offer

b. Uncapped, voluntary offer

c. Compulsory offer

Fiscal Cost

No direct fiscal '.g't)_gt to the Crown

o aEac

Net impact on Crown reduced by
insurance proceeds

Partial purchase introduces complexity
in apportioning any insurance recovery
and who will negotiate with the insurer

Net impact on Crown reduced by
insurance proceeds

Gross estimate is approximately
5131M

Net impact on Crown uncertain (lower if
insurance paid out, higher if insurance
policies cancelled)

Certainty

High degree of uncertainty for
property owners, and potential
future insurability issues

| "‘H'i"gh_;:d egree of certainty, unless

homeowners negotiate with EQC and
insurers ..

High degree of certainty, unless
homeowners choose to negotiate
with EQC and insurers

High degree of certainty

Precedent Risk

No precedent risk for the Crown
or Council

Risk of precedent with Crown
intervening when'EQC has paid out in
similar situation.elsewhere

Risk of precedent with Crown
intervening when EQC has paid out in
similar situations elsewhere

Risk of precedent with Crown
intervening when EQC has paid out in
similar situation elsewhere, and
compulsory acquisition precedent for
CERA

Equity with Flat-land

Inconsistent with Red Zone policy
(assuming “bad land” supposition)

Capped offer is different toand invites
comparisons with Red ZOI’I'GPTﬁEE

Consistent with Red Zone policy, but
potentially higher compensation paid
to high-value properties

Red Zone offers were not compulsory

Conclusions

High degree of uncertainty for
property owners and inconsistent
with Red Zone policy

High degree of certainty for owﬁ'él’s_‘,',’i"“ _
lower fiscal cost for the Crown hut

Consistent with Red Zone policy

greater cost for residents relative to the

flat land offer

Not clear that compulsion is needed,
s124 notices prevent occupation

DRAFT- CONFIDENTIAL- NOT GOVERNMENT POLICY




DRAFT- IN CONFIDENCE- NOT GOVERNMENT POLICY

Canterbury Earthquak
Recovery Authority

8 June 2012

Port;;fl.:-!ills White Zone — Cliff Collapse/Debris Inundation and Landslips- Context

1700 White Zone

i Rock Roll {633)

1 Cliff Collapse
(240)

1 Potential
Landslide (80)

m Other White
fone

Cliff Collapse/ Debris nundatibn

Graphic and Legend

Failed Cliff Top

- Cracking

Rockfall Debris

Geotechnical Information for Cliff Collapse/ Debris Inundation

" ., Agreed dataset with CERA, CCC and geotechnical advisors

/s _GNS modelling of risk contours
it _‘stk will not reduce significantly over time

Possible Group 1 Criteria for Cliff Collapse
. Propér'tfés at an immediate life-safety risk that cannot be remediated

. Horizoﬁt—él‘i'nfrastructure difficult and costly to maintain (sewerage,
access, roads water).
Possible Group 2 Ctiteria for Cliff Collapse
+  No immediate Iifé}séféty concerns that cannot be remediated on an
individual basis. 8

»  Buildings are not badly:daﬁqued, and investments in repair are viable
(building consents may be aya’ilablg)

. Horizontal infrastructure can be ¢conornically maintained for now

Issue exists (discussed overleaf) where.;{ﬁ'ai?ﬂings are damaged, and
it would be inadvisable to invest in repairs/ rebuilds (building
consents unlikely to be available)

Geotechnical Information for Landslips

o  Geotechnical investigations still underway (in part reliant on rainfall)
«  CERA has commissioned a desktop study for landslips, and initial results are

available )
«  Some buildings have damage, and it does not appear sensible to repair these.

O : s
Significant land damage
Life —safety risk
High risk of further collapse
Not economically viable or practical to
remediate
_Group1
Inundated by debris
Life —safety risk
Not economically viable or practical to
remediate
Group 1
Land cracking assoclated with cliff collapse
No significant life-safety risks
Likely restrictions on further building
Group 2- GREEN Zone

Little or no land damage now

No significant life-safety risk

Low risk of inundation from further events

Group 2- GREEN Zone

Some or minor land damage
Little risk of further land damage
GREEN Zone

No land damage, and not directly exposed to

risk
GREEN Zone

o

DRAFT- IN CONFIDENCE- NOT GOVERNMENT POLICY

Landslip Graphic

Cracking

Srinall Scale _|
Landslide

Large Soale )
Landslide

“There are 16 major landslips in the White Zone

6 are connected with cliff collapse/debris inundation areas (life risk)

+ " 1 s separate from cliff collapse/debris inundation areas (life risk) and
may require a separate response (straddles Green and White Zone)

° Théi;’qt‘haining 10 could potentially be green zoned, but further
monitoring, detailed investigation and mapping will be necessary;
approximéf(,ely-340-360 buildings are within the area of these landslips,
of which 85-110 may be badly damaged.

> There are outstanding issues with those landslip properties that have

significant building or land damage given the potential comparison with

cliff collapse/debris inundation-affected properties

- See overleaf -




DRAFT- IN CONFIDENCE- NOT GOVERNMENT POLICY

CERA .

Canterbury Earthquake
Recovery Authority

Port Hnlls White Zone — Cliff Collapse/D

8 June 2012

)ebris Inundation and Landslips

Cliff Collapse and Debris Inundation Propertie:isf': Breakdown of figures

Some cliff collapse and landslip properties share similar characteristics

o+ Little immediate life risk

» May have suffered land damage that cannot be remediated and/or

+ Building may have severe structural damage

»  Would be inadvisable to invest further in these areas. Existing processes (i.e. building
consents) should be effective in ensuring that no further significant investment occurs

»  Property owners will not be able to continue to live in these properties

> [Issue arises around whether to include in any assistance package

%  One scenario is to provide no assistance, and rely on normal insurance procedures

(seeking information from EQC on their possible approach, but insurance proceeds for

build damage is likely to be forthcoming)

»  Offering any assistance would raise significant precedent issues around landslips in New

Zealand.

»  Very difficult to isolate these properties from similar cliff collapse properties

Landslip Sites - Breakdown of figures

Description of Sites

Number of Sites (16 in total)

Connected with cliff collapse/debris inundation areas

5

Can likely be green zoned (little land or building

“"'| damaged observed)

1

: ‘iay be possible to green zone, but more investigation
“I'required (potential life safety impact, or land damage

10

éuggés,ts_building consents may not be available

Other Cliff Collapse/ Debris Inundation Issues

Category # Properties Value Implications Issues
(All numbers (All figures
indicative) indicative)
Group 1 145-155 $90-100M » Retreat Nature of assistance package to‘be
(130 with s124 gﬁgﬁie)d (Red Zone presedent will be
notices) g
Voluntary offer
Group 2 75-100 $48-70M +  Monitor and manage through 'No assistance proposed
(14 with s124 Sti';gard b hatural hazard '/ Vifting of existing 5124 notices required
notices) Rrocesss " (CCCindicates that this is unlikely to be a
» No building consents for major proplem)
renovations available ot i
Vacant « Building consents may not be Nature of_;;é;ssilétance package to be
G1 $750,000 available depu:led (lf--‘apy)j}:'::_‘_
G2 0 0
i pa tob
G1 3 $2.8M » Building consents may not be [C\il:;g:do(fi? :ﬁls)tance,l p-@"’ka?’_.e ¢
Commercial available Y
i ckage to b
G1 [\!ot—for- TBC N/A »  Building consents may not be ?:é?gg dogifa::;)tance paCkagés_,Qr €
Profit available pan
Borderline Cases- Cliff Collapse
Cause Location # Possible Action
Properties )
Life risk close to dwelling Heberden Avenue 3 Place in Group 1 or Group 2
(possible subdivision)
Access issues:
Private Roads Redclilfs 2 Place affected properties in Group
Public Roads Heberden Avenue 9 1 or remediate/mitigate
Group remediation required Redcliffs 16 Assess whether remediation
feasible and cost effective. >
Possibly assist property owners
with remediation works

DRAFT- IN CONFIDENCE- NOT GOVERNMENT POLICY

» Some Group 2 properties may subsequ :
infrastructure lifelines. Specific communication
(May affect 14 properties in Redcliffs, Peacock’

» Demolitions- CERA will wé"rj;tf"{'q, manage demolitions for Group 1 sites, given health and
safety considerations, and the’Jbot_entia! impact on critical infrastructure

Many Group 1 dwellings may not"?be Fit?‘agly damaged,; therefore, insurance praceeds
may not be as high as for the Red Zong Flat Land

» 2 Green Zone properties in Redcliffs included in Group 1 (1 property) and Group 2 (1
property). Specific communications needed to manage this issue

é'ﬁfi'g;heed to be acquired to remediate critical
s needed to manage this potential issue.
s Gallop and Heberden Avenue)




1700 White Zcm‘é

m Rcu:k Roll (633)

ol CI1ff Collapse
(240) 7

i1 Potential
Landslide (80)

1 Other White
Zone

1. State of Play

Overview

o 298 properties AIFR from rock roll is worse than 1in 1,000
(at 2012 risk level)

* 633 properties AIFR from rock roll is worse than 1 in 10,000
(at 2012 risk level) |

o 23 different areas (‘sub-sectors’)

Geotechnical Information

» Risk contours have been modelled (GNS)

»  GNS developing an alternative 1yr scenario with the effect of
aftershocks removed; final model to be delivered Monday.
ALL NUMBERS WILL CHANGE

o Rock roll risk will decrease over time as seismic activity
reduces, further seismic events would interrupt trend

* Model assumptions and uncertainty

o Scale factor of 1.2 to allow for unmapped boulders
and rock masses having been broken and disturbed
“by the earthquakes

» (.67 occupancy ie an average person will spend
16/24 hours per day at home

oGNS estimates uncertainties on the AIFR modelling
at about an order of magnitude (factor of 10) in
either direction

Sub-sector analysis
* Options
°  Accept risk
e Mitigate (fence, bund, at source)
e Retreat (interim or long term)
e Cost/benefit analysis

Port Hills White Zone — Rock Roll

2 Results to date
Risk levels decrease over time

Canterbury Earthquake
__Recovery Authority

CERA'{/

Year

, Number of houses (Val
'I‘-Y,l

Area
Wakefield Ave North 28 (19) “_23(19)

TOTAL (including other

What the numbers mean: Wakefield Ave South as an example.

» 38 (14) There are 38 houses with a risk level of greater than

o 43 (16) There are 43 houses with a risk level of greater than
with a risk level of greater than 1 in 1000

» 3.2 (5) The cost benefit ratio of protection for properties wit
S5 million

» 3.5 (5) The cost benefit ratio of protection for properties wit
S5 million

100 - S
g
=
£
g \
q:.‘-v g b 8 .
= - =eesRisk to a home located at
] o) \k\ R , the 29° shadow angle
.2 % g — "
G Wy i .| === Risk to a home located at
= E X ... the 25° shadow angle
=1 B
= -2 e
. £ et 2w+ Risk to @ home located at
- the 23° shadow angle
© @
8 | e
i 10000 i e e r_-(_"r'f"":"‘r" ‘-—‘v—T“l‘*r*-“r"r:“"-“frﬂ"b et
2012 2022 2032 2042

ue in Sm) INDICATIVE BCR (Cost of mitigation in $m)
Y5 Y1 Y5

Worse than Worse than Worse than Worse than Worse than Worse than Worse than Worse than
1in 1000% 1’ in 10000 1 in 1000 1in 10000 1in1000 1in 20000 1in 1000 1 in 10000

0(0) 28(19)  23(8)  2.3(8) 0 (0) 2.3 (8)
Wakefield Ave South 38 (14)  43(16) = 8(3) 43(16)  3.2(5)  35(5  25(1)  3.5(5

Avoca Valley 29(14) 36 (16} 33(15)  1.2(11)  1.5(11) 0 (0) 1.3 (11)

Bowenvale West 4(2) 39 (25) 20 (14) 1.1(2) 1(24) 0 (0) 2.4 (6)

Bowenvale East 33 (21) 33 (21) 16 (10) 4.5 (5) 4.5 (5) 0 (0) 4 (2)

Morgans Valley 0 (0) 18 (10) g 18(10) 0(0) 1(10) 0 (0) 1 (10)

Lyttelton SE 3 (1) 57 (25) 1(0) -10(4) 32(0) 48(5) 09(0)  6.2(1)

Lyttelton NW 11(4)  49(20) 0 (0) "o (20)  26(2) 3 (7) 0 (0) 3(7)
450"/

areas, approximate) 298 ($162) 633 ($335) 20 ($10)? ($250)? '-f__f($90)? ($127)?  ($10)? ($90)?

1in 1000 in year 1 and they are worth $14 million
1 in 10000 in year 1 and they are worth $16 million. This includes the 38

h a risk greater than 1 in 1000 in year 1is 3.2. This protection would cost

h a risk grater than 1 in 10000 in year 1is 3.5. This protection would cost




CERA'i

Canterbury Earthquake
Recovery Authority

3 ConSIderatlons p
* Current and future life safety risk '
» Cost of reducing risk is high relative to other optlons

° Probable effectiveness L

° (Cost (capital, maintenance, any interim asmstance to households)

° Timeliness (6-18 months lead time for protecttve works depending on scale of
project, number of work sites, procurement methodology, approach to
land/access issues etc) i

e Societal and individual risk tolerance (see below) -

° Community acceptance and impact (certainty, ability to move on Wwith lives)

° Government and CCC roles (funding, development including any. Iand purchase
ownership and maintenance) :

L Precedent
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5. Risl Issues
° |n most scenarios protection appears more appropriate than retreat
e [ssue remains as to whether CCC will remove s124 notices assuming protection
structures are built, albeit we are optimistic this will be able to be worked through
e Extent to which protection is desired will reflect a risk tolerance over both the immediate

and medlum term

T (e o i R B RS B R S i Y >

6. Golng Forward
* Finalised figures to be confirmed
* Funding mix with CCC to be discussed; typically local government takes responsibility for
these type of issues
o Confirmation with CCC of removal of s124 notices is critical; suggest meeting with senior
CCC officials and Mayor
° Rapaki Bay
* Houses on multiply owned Maori land
* Runanga has suggested a like-for-like ‘land swap’ - may require legislative

change re reserve land
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Port Hills White Zone — Cliff Collapse, Debris

IN CONFIDENCE - NOT GOVERNMENT POLICY 13 JUNE 2012

Inundation and Landslips

1. Background

cliff Collapse / Debris Inundation

o Cliff tops have collapsed; base
inundated with debris
o Risk to life at cliff edge and base

Land weakening back from cliff edges —
may become unliveable within 50 years

Refer Box 5 for detail

Landslips

Similarities with cliff collapse
Seventeen landslip sites — generally risk
is to property rather than life

Refer Box 7 for detail
Category |Number (all Value (all
numbers figures
indicative) indicative)

Group 1

cliff/debris |160-185 propertles $130-145M gross
($110-130M net)

(130withs124
notices)

Group 2

Cliff/debris |80- 100propert|es $55-75M gross
(s40-65Mnet)

( 15 with 5124
notices)

Landslip

17 sites

650 properties
(approx)

(40 with s 124
notices)

2. Poééfléle Groupings

Group 1: Cllff top and base

Immediate I[fe safety risk
Infrastructure problematlc

Significant land damage that cannot be
cost-effectively remedlated ‘

Small number ofiandsllp propert|es
have these attributes !

Group 2: Weakened land

No immediate life-safety concerns that '

cannot be remediated

Land damage is repairable , but rock
mass has been weakened
Infrastructure could be maintained

Landslip

Geotechnical information less complete

Refer Box 6 for detail

Canterbury Earthquake
Recovery Authority

3. Possﬂole Approaches
Group 1
»  Ongoing occupation inadvisable

Group 2

Range of property damage hut area
remains liveable for now

Building consents likely to be available
CCC likely to lift section 124 notices
Insurance may become an issue
Decrease in equity relative to pre-

2|i . earthquake levels

Refer Box 8 for detail

Landélip

Relatively small‘number similar to
Group 1 for life safety reasons
Potentially larger’ numbel with major
to severe land damage that cannot be
remediated gl
Most remain liveable (5|m1lar to Group
2)
Some of these properties are in th_’ef
Green zone 4

4, Conclusions to date

Group 1
o Consider voluntary offer

o Area-wide land remediation
possible for one group of 16
properties ($1.5m) required

Group 2 and landslip

e [ssue arises around whether to
include in any assistance package

e  Possible reliance on normal
insurance procedures

o  Offering any assistance would raise
significant precedent issues
(within and outside Christchurch)

o (Cliff collapse typically the
responsibility of local government

e Cost share between Crown and
Christchurch City Council can be

argued in various ways

Refer Box 7 for detail

CLIFF COLLAPSE PAGE 1




Canterbury Earthquake

IN CONFIDENCE- NOT GOVERNMENT POLICY 13 JUNE 2012

Por!:_.Hills White Zone - Cliff Collapse/Debris Inundation and Landslips

Recovery Authority
5. Cliff Collapse/ Debris Inundation :"6 Gec‘techmcal Information 7. Geotechnical Information for Landslips
Graphic Agreed dataset with CERA, CCC and geotechnical advisors. o Geotechnical investigations still underway.

L v Falled Clilf Top

- E-= Cracking

Reskfall Debris

. GN_S quelllng of risk contours, and the risk will not reduce significantly over
time.” # ..

Possible Group 1 'Cfiteria for Cliff Collapse
* Properties are atian |mmed|ate life-safety risk that cannot be remediated.

= Horizontal mfrastrL!cture difficult and costly to maintain (sewerage, roads,
access, water). b

> Properties are subjec:t to sngnlflcant cliff collapse, debris inundation and/or
land cracking that cannot be cost-effectively remediated.

Possible Group 2 Criteria for Cllff Collapse

¢ There are no immediate hfe-safety concerns that cannot be remediated on an
individual or collective property basis;"

* Any land damage is repairable in a cost-effectlve manner.

* Horizontal infrastructure could be economlcally mamtalned for the present,
subject to detailed investigations.

» Damage very possible in the next 50 years.

° [nitial results are available.

Most landslip properties can be individually remediated, but a small
number share similar characteristics with Group 1 Cliff Collapse
properties:

* Immediate life risk

» Significant land damage that cannot be remediated and/or
* Building may have severe structural damage

» Reactivation of landslip will damage rebuilds

9. EQC Damage Categggjss__s ?ﬂd Descriptions indiaative Bsteshtage

of land damage

.-'I':hdi_vidual cracks |ess than 50 mm wide, or less than
“1'100mm cumulative crack widths over a typical 30m

se’&tﬁi'dfhr- ' 40%

Indlwdual cracks greater than 50mm wide, or more than
100mm cumulatlve crack widths over a typical 30m
section

| 8. Cliff Collapse and Debris Inundation Properties- Breakdown of figures i
vategory # Properties Value Implications Issues
i (All numbers | (All figures
indicative) indicative)
Group 1 160-185 $130-145M ¢ Ongoing * Nature of
: ; ross occupation assistance package
(130 with s124 | 9 ALl ‘ _
notices) ($110-130M inadvisable to be decided (Red LM1 | Small scale- Minor
Zone precedent will
net)
be strong)
. *  Voluntary offer
Group 2 80-100 $55-75M ° Invegtigate, o ngstions of - L2 Large scale- Major to severe
_ (15 with 5124 gross mgﬂgo; and assistance arise *
notices) ($40-65M e ggh > RMA zoning likely
net to result in future |
) standard CCC - LM3 \i Land inundation

constraints

Inundation from falled slopes (unretalned and/or
retained) 2

natural hazard
processes

CLIFF COLLAPSE PAGE 2
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CERA ¢.

Canterbury Earthquake
Recovery Authority

10. Description of Groups

7
'

Group 1- Retreat S

Issue . | Group 2- Remain in home

Purchase offer Yes- Vooluntary | ; "'.;'\:’o?

Zoning Red Zone equivalent | sé':_egan, with limitations?

Life risk Yes in most cases No‘-“:"' i,

Building damage Major repairs/rebuild required in Bui{cﬁriﬁ;ﬁé‘igva_ge ranges from minor to
some cases major o

Building consents unlikely to be | Building consent.é’:é_l’_f_ai/ab!e fo repair
available for this work damage in most-'cas_'es

Land damage

Low fo moderate défﬁage} _,'Which can be

Significant damage, which 6},
remediated in the short to medium term

cannot be cost-effectively
remediated

Subject to s124 notices Yes in 70-80% of cases, and In 15-30% of cases, but these é}){)qa{?_: ‘_

these cannot be lifted likely to be able to be lifted

12. Other CIiff Collapse/ Debris Inundation Issues

>

Demolitions- CERA will want to manage demolitions for Group 1 sites, given health and safety
considerations, and the potential impact on critical infrastructure

Many Group 1 dwellings may not be badly damaged, with an effect on insurance proceeds

Some Group 2 properties may subsequently need to be acquired to remediate critical infrastructure
lifelines. Specific communications needed to manage this potential issue. (May affect 14 properties in
Redcliffs, Peacock’s Gallop and Heberden Avenue)

2 Green Zone properties in Redcliffs included in Group 1 (1 property) and Group 2 (1 property). Specific
communications needed to manage this issue

14. Borderline Cases- Cliff Collapse

Cause # Properties | Possible Action

Life risk close to dwelling 3 Place in Group 1 or Group 2 (possible subdivision)

Public and Private Road 4 Place affected properties in Group 1 or remediate/mitigate
access issues due to life-

safety risk

Group remediation required | 16 Assess whether remediation feasible and cost effective.

Possibly assist property owners with remediation works

11. Considerations for Future

Issue

Group 2- Remain in home

Subject to District Plan
Changes

Yes, property owners may he unable to expand dwellings or
subdivide propetties

Potential restrictions on building/resource consents for significant
repair or new huilding worlk

Christchurch City Council
Monitoring

Yes, Council will need to investigate, and monitor these properties
fo assess new land damage and life-safety risks.

Likely identified as a hazard management area requiring future
(medium to long term) land-use decisions

Subject to s72-74 of the
Building Act

Yes, unless individual or group remediation is possible, or the
hazard is not considered ‘“likely” (i.e. will happen without seismic
aclivity)

Mention of hazard on Land
Information Memorandum

Yes

Availability of EQC
Coverage

EQC have not considered policies in the Port Hills around future
insurance, but they can decline to cover if a hazard notice is in
place

.| Availability of insurance

Uncertain avaifability

Could decrease further

| /,iFuture home equity

: Impact on critical
infrastructure

Some properties may need to be subsequently acquired for critical
infrastructure remediation

Abi‘i'iﬂr"tg"'_sell property

Yes, but at a decreased price relative to pre-earthquake levels

May be stlitable for occupation for several decades

Future Sfabilify of property

13. Vi'ewpoinfé "'cfi'i‘”'."-@hristchurch City Council

Legislative Framewori(:;;., '

Section 124 Building Act notib‘é:,s_‘?ﬁmhibits access to buildings; discretionary under the Building Act

There is a close correlation between i)r‘iabértie_s at heightened life-safety risk according to the Institute
of Geological and Nuclear Sciences cliff collapse study, and the section 124 notices associated with

cliff collapse.

Christchurch City Council Application of tﬁe,,é'e'._lirovisions

The Council is likely to lift section 124 notices relating td-"él_ilfflcollapse for Group 2 properties (where
residents would remain in their homes), but require assurances on status of land for these properties.

The Council is likely to introduce changes to the District Plan to place a hazard line around Group 2
properties. This may mean that building footprints cannot be increased, and that new buildings must be
constructed as far away from the source of the risk as possible.

CLIFF COLLAPSE PAGE 3
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IN CONFIDENCE - NOT GOVERNMENT POLICY 13 JUNE 2012

Port Hills White Zone — Rock Roll (816 properties)

o
i

1. Background

Earthquakes have increased pre-existing
risks of rock roll in the Port Hills - with
resultant increase in risk to life and

property.

Further rock roll may be triggered by
earthquakes, or by non seismic events
such as rain, snow and frost.

Estimated 94 properties where the
chance of been killed is greater (worse)
than 1in 1000; 435 at 1 in 10,000.

By comparison, the risk of dying from a
road accident is around 1 in 10,000 -
but overall risks to life can be high (1in
300 for a person in the 45-64 age band).

Risk level reduces over time.

Refer boxes 5, 6, 10 and 12 for detail

2. Issues

Christchurch, City Council issued section
124 notices prohibiting access to 268
properties at Tisk of rock roll based on
observational information.

Modelling of risk zones does not align in
all cases with the properties subject to
5124 notices (54 fall outside the
modelled 1 in 10,000 zone)." . -

£
i

Christchurch City Council intends to.

review the placement of 5124 notices i

light of the modelling — but no
guarantees of outcomes.

Refer box 13 for detail

CERA i/

Canterbury Earthquake
Recovery Authority

3. Options

« Do nothing and let the Christchurch
City Council processes run their course
(could augment by “buying time”).

»  Mitigate by constructing protective
barriers (6-18 month lead time before

barriers would be in place).

o Purchase offer to affected parties.

4, Conclusions to date

o Natural hazard management
usually rests with local
government — but there are
reasons for central government
involvement.

° Protection is often more cost-
effective than retreat — but
impossible to protect in all cases.

Key Issues

»  Approach going forward around
risk level and timeframe.

o Work with Council around removal
of s124 notices.

o Agree cost share model with
Council.

Refer boxes 11, 14 and 15 for detail

| 5. mitigation Risk Level 2012 | :2:016
Costs Number of Cost to remedy " |/ I\!umher of | Costto
properties (Sm) properti remedy (Sm)
1in 1,000 94 30-40 4-8
1in 10,000 435 110-180 65-120

(o
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Canterbury Earthguake
Recovery Authority

6. State of Play

Overview

Port Hills White Zone — Rock Roll (816 properties)

7. Reduction of annual individual fatality risks due to rock roll in

the Port Hills over time

94 properties with an Annual Individual Fatalif&(.ﬁisk (AIFR) greater than 1 in 1,000 (at 2012 risk
level). Bl

435 properties with an AIFR greater than 1 in 10,066'(__at:'__’4‘.012 risk level), including the 94 properties
described above. ! 7

268 buildings have section 124 Building Act notices pi’e"\fefhtir;g entry (issued by Christchurch
City Council). " it

Geotechnical Information

[:]

The Institute of Geological and Nuclear Sciences (GNS) has comp]e‘té‘d isjfudiles of rock roll
This GNS study includes maps showing where there is heightened AIFR ‘d'u:‘e_rj;f_to rock roll.

GNS has produced AIFR estimates for multiple scenarios, including a conservatiﬁfe?pne (occupancy
24 hours per day, multiplication of known boulders by a factor of 1.2), and a less’'conservative one
(occupancy 16 hours per day, residents are not in their homes during aftershocks). ™

GNS estimates uncertainties in their AIFR modelling at about an order of magnitude (i"i"e"."j. in 1,000
may in fact be 1in 100, or 1 in 10,000). T

It is expected that rock roll risk will decrease over time, as seismic activity reduces (this may charige
in the event of a further significant and local seismic event). i
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«——Risk to a home located at
the 29° shadow angle

= Risk to a home located at
the 25° shadow angle

= Risk to a home located at
the 23° shadow angle

9. Considerations for rock roll mitigation options:

Life-safety risk due to rock roll: will decrease over time.

Precedent: Central Government involvement may set precedent in other parts of New Zealand
affected by rock roll.

Effectiveness of protection structures: may not reduce risk to an acceptable level.

The cost of reducing life risk: high relative to other sectors (i.e. transport).

The cost of fences or bunds: in addition to capital and maintenance costs, could include interim
assistance to households.

Timeliness of mitigation: 6-18 months required for protective works (depending on scale of project,
number of work sites, procurement methodology and approach to land/access issues).

Societal and individual risk tolerance.
Community acceptance of life-safety risks and timeliness of mitigation.

Division of Government and Christchurch City Council roles: funding, land purchase for
fences/bunds, ownership and maintenance.

8. Representation of rock roll
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10. I%i':ék..l?aj__rameters

There is.no “correct’ level of risk,

GNS sugges‘té__ ah Annual Individual Fatality Risk figure somewhere
between the ra@'gg of 1in 1,000, and 1 in 30,000.

Compared to tr‘an:épo’l'i,;‘protecting statistical lives from rock roll is
relatively expensive, especially at risk levels of 1 in 10,000 or lower.

A joint approach with the Chﬁé{t‘cl‘nurch City Council is needed to ensure
consistency with approach regarding s124 notices.

A level of on-the-ground assessment is desirable.
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11. Cost- benefit ratio of Port Hills sites, including changes over time

i Value of houses divided by cost of
Number of affeoted Pproperties (value in | mitigation - INDICATIVE ONLY (Cost of
3 m|lI|ons) mitigation in $ millions)
2012 ., 2016 2012 2016
Greater o, Greater Greater Greater
Greater | than 1 Greater’ [-than 1 Greater | than 1 Greater | than 1
than1 |in than 1 in® . [than1 in than 1 in
in 1,000 [ 10,000 |in 1,000 | 10,000.. | in 1,000 | 10,000 |in 1,000 | 10,000
Area (%) (%) (%) ®) 19 (%) $) (%)
Wakefield North 7 (6) 16 (10) 1(0) 15 (10) | 0"'7 (8) 1.3 (8) 0 (0) 1.2 (8)
Wakefield South 9 (3) 35 (13) 4(2) 33 (12) D 8 (4) !3 (4) 1.56(1) | 2.8(4)
Avoca Valley Road 2(2) 32 (16) 0 (0) 7(13) | 0.1 (11) A5 (11) 0 (0) 1.2.{49)
Avoca Tussock Farm 0 (0) 3(3) 0 (0) 0(0) 0(0) | ".1 (3) 0(0) 0(0)
Avoca Port Hills Rd 6 (2) 17 (7) 3(1) 9 (3) 0.7 (3) 1.5"(5)_ P 1 2 (1) 0.4 (8)
Avoca Stonehaven 5(2) 24 (11) 2 (1) 14 (6) 0.4 (6) 1.3 (9) 3|’ 02 (3) 0.9 (6)
435 290 i
TOTAL 94 (46) (234) 22 (9) (156)

What the numbers mean: Wakefield North as an example:

o There are 7 buildings with a risk level of greater than 1 in 1,000 in 2012 and they are worth $6 mllhon

e There are 16 buildings with a risk level of greater than 1 in 10,000 in 2012 and they are worth $10 -

million. This includes the 7 with a risk level of greater than 1 in 1,000.

protection would cost $8 million.

o The cost benefit ratio of protection for properties with a risk greater than 1 in 10,000 in 2012 is 1.3.

This protection would cost $8 million.

12. Annual Individual Fatality Risks in New Zealand
* Average Individual Fatality Risk, Selected Causes
NZ res’dant pepulation, 2008 (source: N2 Ministry of Health mortalily statistics)
0

1/10
11c0
11,000
1410,000

1100000 |

L1020 cco

13. Viewpoints of the Christchurch City Council

Legislative Framework

Section 124 of the Building Act allows a territorial authority to prohibit access to a “dangerous”
building based on risk, the possibility of land/building collapse, and the potential to cause injury.

Where it is reasonable to do so, a territorial authority may issue a building consent even if the land
upon is subject to a natural hazard However, a hazard notice (under section 72 of the Building Act)
must be registered on the certificate of title, WhICh also appears on Land Information Memoranda.

Christchurch City Council Application o Provisio
o The cost benefit ratio of protection for properties with a risk greater than 1 in 1,000 in 2012 is 0.7. ThIS APy hristchurch City Gouncil Application of these Provisions
"‘.To remove a section 124 notice, the Council must be satisfied that risks have been reduced
sufflc:lently, and protection is appropnately designed and built; Christchurch City Council indicates
“this is most likely in the case that bunds are used, as questions remain about the effectiveness of
fences 5

\Nhere a rock roll protection system allows for the removal of section 124 notices, it is likely that a
hazard notice Wl|| not be issued.

Restrictions on btuldmg consents and subdivisions are likely until risks associated with rock roll
have reduced sufﬂclentiy

14. Rock Roll - Breakdown of Figures

Annual Individual Fatality Number of Value of Number of properties | Value of those‘properties
Risks properties properties ($m) with 5124 notices with s124 notices ($m)
Risks greater than 1 in 1,000 94 $54 54 $31

Risks greater than 1 in

10,000 (includes greater than

1in 1,000) 435 $234 214 $122

Risks less than 1 in 10,000 381 $175 54 $22

15. Going Forward

Finalised figures to be prowded

Cost sharing with Chnstchuroh City Council to be discussed; typically local government
takes responsibility for natural hazard mitigation.

Confirmation needed that Chrlsfchurch Clty Council will remove section 124 Building
Act notices.

Rapaki Bay in the Port Hills is affected by _fock roll:
*  This is Maori Reserve Land, and r'hultiply—owned Maori land

¢ Runanga has suggested a like-for-like ‘land swap’ with other Reserve Land -
may reqwre a change to the Christchurch City Council District Plan.

TaTe ;f: iil {’g] J‘ A {:’; :;.'
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n the Minister for the Canterburanrthquake Recovery Authority and the Christchurch City Council Mayor regarding the Port Hills. 4 broad
ffer, or through use of a voluntary offer alone.

red risk level is met through a mix of protection worlks (e.g. bunds) and a voluntary oi
naged within a reasonable timeframe and through a reasonable process.
are acceptable. It also must reduce as much as practicable

Purpose: This A3 sets out rock roll scenarioé;i‘b,::_inf0|'n1 discussions hetwee
scenarios are developed, with specific scenarios relating to whether the desi
section 124 notices that are associated with rock roll being ma

Requirements: The approach chosen must |'esul':f in (geotechnically-related)
ts (eg. fences will be built conditional on detailed design)

The approach must also be promulgated as quickly and’clearly as it possible. Some cavea
residual risk on any party. Removing s124 notices remains a Christchurch City Council decision.

risk levelof 1iin | 3. Manage to arisk level ofi 1 in: |,

| 7 aiage 62

. Mahage to a risk level of 1 in 001

e v v e R IR R o S e R T T ST B R S BB R 100} ad on 2012 000 based on 2016 seismicity |
e el e |
WTADRAR ‘properiies) e IR AT (22 propertis .

Rationale o Focus effort on those most at risk, recognising "o Extend response to a broader group o Focus effort on those with the worst long- o Focus effort on those with long-term risk — to
that risks for those not covered will reduce over S . (o 3 term risks bring risk to the same level as road death
fiftia o RiskJevel similar to risk of road accident B ] o _ . _

s B dl sk of dit i e déath . A o Reduce risk of expenditure with an o Reduce risk of expenditure with an associated
l © Iuce ]nsfwifetxplen i 1tan BEBERIE "t T T associated low level of safety improvement low level of safety improvement relative to
ow level of safety improvement. o Prowde“_c_:pm.munlty with g:ea‘j\e; assurance relative to scenario 1A and B scenario 2A and 2B
and stability:(though some may feel this is - o,
an over-reaction), a 7o Bythe time fences/bunds can be putin o Recognise that by the time fences/bunds can
T * " place risks are likely to have reduced he put in place risks are likely to have reduced
; . . e T G Provide property owners whose properties
Variant o Provide property owners whose properties lie . lie etween 1 in 1,000 and 1 in 10,000 an

" option to receive financial assistance with) if

between 1 in 1,000 and 1 in 10,000 an option to
.- they wish not to return to their house

receive financial assistance with accomodation

"Nii"nheld undaer section

Withheld under

1
]

I

a2y

gection 9(2)(%)0{\!)

- \"\'iﬁﬂieki under section

Withheld under section o(2)(f)v)

Withheld under section S(2)(f)(iv)

costs for 2 years if they wish not to return to Fa o iimediately
_ their house immediately i ™ i s
‘Specific Scénario 1A, Protect and'vaol. offer |~ 1B. Offer only 2A. Protectiand vol. offer 28! Retreatonly | 3A. Protect and!vol. offer 3B, Offeronly 4A. Protect and vol: offer 4B Offer only.
# Properties protected 29 ~ il 340 4. il 15 Nil 181 nil
# Properties retreat 65 94 G5 i ol A% z 2 109 290
Overall Cost ($m) $30-40m $54m $110—180m T $2'34m . i $4-8 m $9Im $65-f|20-113,?\,€_\;m _ $156m
; ' Gl g(2)Hv) Withheld undet seotion SENA

:

Comment

In scenario 1A, there is very little protection work
implied, so this could be completed within 12 months.

Would undertake work immediately - estimated

In scenario 3A, little protection work is ifiplied, so
this could be completed within 12 months.,”

Would undertake work immediately — estimated 18

months to complete

18 months to complete

Items common fo all scenarios : Can protect important roading throug
option of fnanpial assistance until fences are built ; Planned evacuation s

Also Note : In the 1 in 10,000 scenarios (scenarios 2A, 2B, 4A and 4B), th

h Wakefield North in all scenarios if desirable through construction of a bund ;
trategy and assistance with relocation to avoid aftershack risk.

e expenditure involved to save one statistical life is at least an order of magnitude (10 times) the expenditure require

If protection is to be built, provi'aéjal]‘.p__(operty owners who will be protected with the

d to save a statistical life in fransport.
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Purpose: This A3 sets out rock roll scenaff{'ifoﬁs to.Jnform discussions between the Minister for Canterbury Earthquake Recovery Authority and the Christchurch City Council Mayor regarding the Port Hills. 4 broad
scenarios are developed, with specific scenarigy’ e’[?ting 1o whether the desired risk level is met through a mix of protection works (e.g. bunds) and a voluntary offer, or through use of a voluntary offer alone.
Reguirements: The approach chosen must resU[f,jfﬁ(geotechnically—re[ated) section 124 notices that are associated with rock roll being managed within a reasonable timeframe and through a reasonable process.
The approach must also be promulgated as quickly 'féﬁdrfc;garly as it possible. Some caveats (eg. fences will be built conditional on detailed design) are acceptable. It also must reduce as much as practicable

2

residual risk on any party. Removing s124 notices reniains a Christchurch City Council decision.
. ! .

8", Focus effort on those with the worst long- Focus effort on those with long-term risk -~ to
- térm risks. bring risk to the same level as road death.

Rationhale Focus effort on those most at risk, recognising

that risks for those not covered will reduce over g . ]
fime. o " Rigk'level similar fo risk of road gec! S - _ . _ .
. déatn . _ o Reégliice risk of expenditure with an o Reduce risk of expenditure with an associated
o Reduce risk of expenditure with an associated d ; ty with t ociated low level of safety improvement low level of safety improvement refative to
low level of safety improvement. o Provi 1 mm,umty with grealer gssurance relativé to scenario 1A and B. scenarlo 2A and 2B,
and stability.{though some may fé¢| this _
level of reshohse s an over-reaction). §--8- Bythetime @(_Z.ggslbunds can be putin o Recognise that by the time fences/bunds can
- " -l place risks are |jkely to have reduced. be put in place risks are likely to have
reduced.

"o Provide property owners whose properties
= lie between 1 in 1,000 and 1 in 10,000 an
-option to receive financial assistance if they

Wish not to return to their house
immedliately.

Variant o Provide property owners whose properties lie
hetween 1 in 1,000 and 1 in 10,000 an option to
receive financial assistance with accomodation
costs for 2 years if they wish not to return to
their house immediately.

T T =

B
# Properties protected 17 ' il hil 209 nil
# Propertias retreat 88 105 24 109 318
Overall Cost (§m) $43m $46m $130-140m i $9m 100110 . $156m

:“Withheld under section 9{2)((IV) * \Withheld under section 9(.2)(1‘)(*\’)

itnheld under section S(2XHIV)

Withheld under geotion 9NV nder section g2}V - |

; "y withheld U | ‘
| . l . ; Leit

Overall cost if assume $52m $56m $137m 0 $202m $12m © §sm., $107m $149m

protect if also protects . . . s i .

lifeline 54 properties refreated 71 properties retreated 78 properties retreated 345 properties 5 properties retreated 19 properties 96 properties retreated from 149 propertics
from from from retreated from from retreated from™ retreated from

Comment In scenaria 1A, there is very little protection work Would undertake work immediately — estimated | In scenario 3A, fittle protection work is imp!iec:i'; sg.'Would undertake work immediately - estimated 18

implied, so this could be completed within 12 months. | 18 months to complete. this could be completed within 12 months. ..Vj'"r_ri'qn_ths to complete,

ltems common to all scenarios : Gan protect important roading through Wakefield North in-all scenarios if desirable through construction of a bund; If protection Is to be built, provide ali"p_rgf;gerty owners who wili be protected with the

option of fnancial assistance until bunds/fences are built; Planned evacuation strategy and assistance with relocation to avoid aftershock risk.
Also note : In the 1 in 10,000 scenarios (scenarios 2A, 2B, 4A and 4B), the expenditure involved fo save one statistical life is at least an order of magnitude (10 times) the expenditure required to save a statistical life in transport.
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