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Rock Roll in the Port Hills

Executive summary

1 The geotechnical work relating to rock roll is not yet coraplete, so it is not possible to draw any
firm conclusions on elther the extent of the Issues or the most appropriate mix of available
policy options. Officlals (along with the Christchurch City Council (Councif)) are urgently
seeking an update of the analysls undertaken by GNS. [t Is suspected that the number of
propetties in the higher life-risk hands will be lower than has previously been thought.
Updated (and finalised) geotechnical information should he available shortly.

2  Regardless of this, it is possible to start considering the policy options that are ava %Ie to
manage the risks associated with rock roll. These risks are likely to decrease 0\{& 8, so
ohe option Is to “buy time,” given that rock roll visks reduce as seismicity decreasgs. Such an
approach could augment either retreat or protection through building proteoﬁv@@uctures.

3 |tis critical that central government and the Counclt have a joined up appy ach to managing
rock roll-related issues.  Senior Council representatives have expr d a desire to meet
with you at an appropriate time to discuss the relevant issues, an concur with this view.
if you agree, we will prepare materials to support such a meetin%\
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Recommeandations
4 ltls recotiendsd that youw:
1. Noté that officials &ire still working through imporiant Issues with the. rock

roli protection fences, Including how effective they are and the level of
maintenance; repalr and replacement they noed.

2, Note that further material will he availabls shortly and -advics. will be
firmed up.

3. Direct officials to work with your office to prepare materlal for a mee‘ggv
betwesn yourself, Mayor Bobs Parker and senior officials from CE

Diane Turner: Hon &y Brownlee
General Manager — Sirategy, Planhing | M{nipter for Canterbury Eartiiuake Recovetry
and Policy & /
BatelO 1 & 1201

Ny

A
Aftachnient A: Roles of Cent;a Lotcal Governmeént
Attachment B: Indicative %%s of Cost-Benetit Ahalysis of Building Rretective Fentes
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Purpose

5

Background

This report provides you with information pertaining to properties affected by rock rolf, and
identifies some options for managing these properties. Policy decisions are not sought at this
stage because (1) the geotechnical work underpinning the analysis is not yat complete, and
(2) 1t is recommended that you — at the very minimum — consult with the Christchurch Gity

councit (Council) at a senior level prior to decisions being made.

6

10

On 27 June 2011, Cablnet noted the issues on the port Hills are of a different nature to the
low-lying areas [CAB Min (11) 24115 refers]. On the residential flat land, land damgge is
largely a result of thin crust, liquefaction and lateral spreading. [n the Port Hills, in agdition to
the physical land damage in some areas, the increased instability of cliffs, la nd rocks
means that there is an increased risk to life on some properties and infrastruct%’@

On 1 July 2011, the Port Hills was soned white whilst assessments werg Undertaken. Three
studies on life-safety risks assoclated with rock roll and cliff collapse undertaken by the
Institute of Geological and Nuclear Sciences (GNS) for the Coundil round truthing” of this
GNS model by the Port Hills Geotechnical Group (PHGG), a%@\ D study by Geovert for
CERA. - o8

§
Retween 5 September 2011 and 18 May 2012, approxi ‘gi;% 11,700 properties were zoned
from white to green, leaving approximately 1,700 pro\p} s In the Port Hills White Zone.

The Council has applied notices to restict ac \Qto properties under section 124 of the
Building Act. These have been applied to pr Hies where the Council considers therse is a
potential danger from falling rocks, cli pse, debris Inundation and land movement,
Approximately 532 s124 notices have be issued In the Port Hills.

\
This paper provides options to dg‘f\%th rock roll-retated areas, and has been sent to you
alongside a second, companiq per providing options for managing cliff collapse, debris
inundation and land crackingd®the Port Hills. A third paper is being developed on landslips,
which will be provided tt@ due course, '

Geotechnical infoafation — the extent of the lssues

11

AYS

c*@%issioned a report from New Zealand's Institute of Geological and Nuciear
} in regards to rock roll in the Port Hills. This report suggests that there is a
relativelyd¥idh annual individual fatality risk (AIFR) associated with a number of properties in

12 %@ current estimates of the number and value of properties that have an AIFR of greater

than 1 in 1,000 (>10®) and 1 in 10,000 (>10*) associated with them are set out in Table 1
below (note that the geotechnical work is not completed and these figures will changey.
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Table 1: Number and Value of Port Hills Properties at risk from rock rolf with an AIFR of
greater than 1 in 10,000 (Indlcative only)

AIFR level Number of Properties Value of Properties ($m)’

AIFR of greater than 1 in 298 162
1,000 (>107%)

AIFR of greater than 1 In 833 335
10,000 (>10% -

8§

()
Although estimating these risks to life is very difficult, and there are significant ainfles
involved, these figures may be an over-estimate of the scale of the issue at h Related
to this, and in informal communication with offlelals, GNS has suggested t associated
with rock rofl will diminish over time — as selsmicity decreases. This redu in risk may be
gulte significant. This is an important point and is in clear contrast to { it colfapse situation
(in significant cliff collapse areas, cliffs are expected to receds, plagg@» ew properties at risk
over tims).

CERA and the Council are working with GNS to attempt ‘%ﬁ et confirmation (and ideally
quantification) of any over-estimate of the scale of the ris is is a very important issue, as
the scale of the risks associated with rock rofl is a k&y determinant of the nature of the
appropriate response. The implication of this is that,@ﬁ is a great deal of uncertainty about
the figures presented in this briefing note. Once rg@déd figures are avallable, it is likely that
costs and the number of properties aﬁecte@ il be lower — perhaps significantly so —
than the numbers presented in this note. @

The nature of the risks associated wi cgck roll means that mitigation through the use of
protective structures (e.g. specially @1 ned fences} may he an option. To this end, CERA
commissioned a serles of repo 'ﬁm Geovert. These reports look at possible locations for
protective structures fo reduce associated with rock roll. Geovert considered fences to
be the most appropriate py on structure, should protective structures be employed, and
provided price esﬁmate%&e construction of these fences.

Comment

16

17

The policy re Qse to rock roll Is complicated {more complicated than cliff collapse) in that
there are nificant number of variables in play, and there are a significant number of
options vdilable to decision-makers. Further, there are a number of different geographical
locatigly” in the Port Hils to consider, and these different locations all have specific
(@teristics.  What is an ideal policy response fo deal with rock roll in one location might
b completely inappropriate in another.

The major factors that should be considered in making rock roll-related decisions include the
following:

This is the value as per the most recent pre-earthquake ratings valuation.
* There Is also a risk to property associated with rock roll. The consequence of this tIsk Is less slgnificant
than the risk to life, as a bouider could only partially damage the house. 1t is also & small risk when

compared to the risks to property associated with cliff collapse,
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e  The level of current and probable future iife-safety risk, taking account of uncertainties in
the geotechnical information, and the way in which these uncertainties are reflected in
risk-level calculations;

o  The measures available to respond to that risk, and the effectiveness (in terms of
reducing risk, cost and likely community acceptance) of those measures,

e The potential roles of central and local government in implementing the varlous
measures available, taking account of their different regulatory responsibilities, tools and

powers;®

s  Societal and individual risk toierance —both in the short term and over time;

'S

¢  Community expectations of central and local government; %@

o  The nature of any precedents that would he created with respect to @Qural hazard
identification and managsment nationwide, and how these could be r@g@ed; and

o  The need for any policy response fo marry with the regulat%@responsibllities and
processes of local government through the Building Act and e@here.

Although some consider this fo be a slightly difflcult area of Q@}c policy, it is not possible to
ignore the cost of achleving reductions in risks fo life s Analysis conducted by CERA
suggests that the cost of saving a life in the Port Hills t%/e statistical sense) is signiflcantly
higher than the cost of saving lives through road tran Bﬁ initiatives, especially if one were to
protect to a level of AIFR of 1 in 10,000 (10‘4).4\§ another way, this suggests that New
Zealand could save more lives by investing jgSsoad transport-related initiatives than in
protecting agalnst rack roll in the Port Hills dq&@% a risk level of 10'%, '

The way that society perceives risk an@@f)onds to risk is a complicated matter, People's
atlitude to risk is dependent on thef perceptions on a number of things such as their
familiarity with the nature of risk, ak-the extent to which they can confrol the risk. Further,
societies are particularly sensif] sWhen It comes fo events which result in multiple fatallties.
As such, while the argumentsﬁned in the paragraph above are important, they are not the
only consideration, ' @

Underpinning much Qﬁ% is the respective roles for central and local government. Both
CERA and the C@h%f are of the view that managing rock roll risks should be a shared
responsibility (in {he short term at least). The reasons for this are outlined in Attachment A,
Clarity in copidyinicating the reasons why this situation is different to other natural hazard
situations arily the scale of the issues facing Canterbury and cenfral government's
consequﬁ’{i’wo!vemem in the recovery effort) that New Zealand faces will be important in

reduc'!gﬁ}precedent risk.
N

@
POIIQ? responses available

21

There are a number of policy options available to decision-makers and we would not expect
any one response to be utilised Inr all locations. The options Identifled are presented simply to
raise to your awareness the range of possibilities avaitable, and some of the implications of
these, Officials are not seeking declsions at this stage; further advice will be provided once
geotechnical and engineering information is confirmed.

:There are section 124 noticss placed on propertles In the Port Hills that are at rlsk of rock rolt,
Even if the preferred risk level were 1 in 1,000 then the CERA analysis still suggests that more lives would

ha saved by expenditure on road transport relative to reducing rock roll risks in the Port Hills.

MH12/10410 Rock Rall in the Pori Hiils
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22 Two broad levels of response are outlined below:®

Buying Fime

23 Under this optlon, financial support to live elsewhere would be offered to residents for an
extended perlod If they chose not to refurn to thelr homes in the short term {perhaps up to 3
years). This would allow residents to access and maintain their properties unfil they reached
a leve! of satisfaction — or further evidence — that seismicity (and associated tisks} had
sufficiently reduced. This sort of option may well be particularly Important immediately after
any future major event, should one ocour.

24 Such an approach would buy some time to allow all pariles 1o better assess the risks. [t may
reduce overall costs — and reduce the need for stark and {potentially) expensive decisigns to
be made. Further, it would extend at least a level of choice to affected residents. @‘(&

256 If pursued across the board, this option would have significant downsides, E@ﬁy, it would

place affected residents at risk, and many would not find that accep . Residents,
particularly those who had boulders hit their houses in previous earihqu% , may not feel at
all comfortable reoccupying their homes. . \{?

D

26 Further, almost certainly, there would be a misalighment between 3&:: rims of government that

are involved (the precedent issues would also need to be though{Tlirough). Alarge number of

homes have section 124 notices placed on them due to the, s K roll hazard, and the Council

are unlikely to feel comfortable with removing those noticgg,at this time. As such, this option
would not allow all resldents to refurn {o their hom%;\thus defeating the purpose of this

measure to some extent. \Q\}

Retreat and Mitigate q@&'

27 Under a retreat and mitigate model, a :gﬁ'nation of retreat and mitigation, depending on
site-specific factors, would be employed” Retreat would be favoured where risks were
deemed to be unacceptably high, aﬁ@ or mitigation was not appropriate or cost effective. A
cost-benefit model has been develfiped in conjunction with the Council to help determine the
most cost-effective areas for py etion. This work is still in the very early stages, and results
are highly preliminary (Atta nt B shows these results for the 9 sectors of the Port Hills
analysed by Geovert). @

28 The key results of tm:%@st-beneﬁt analysis are that the sconomics of protecting depends very
much on what thecstnter-factuat is. If, in the absence of bullding protective fences, there is
retreat from Prepy ies with an AIFR of 1 in 1,000 (10™® or greater, then only one area would
be protectedday fences. |f however, in the absence of building protective fences, there Is
retreat fropf@roperties with an AIFR of 1 in 10,000 (10™ or greater, then six areas would be
protec% fences (according to this very initial analysis).®

29 "%@ shows the cost of elther protecting or retreating (whichever is most cost-effective) in

twe scenarios: providing protection up to a risk ievel of 1 in 1,000; and providing protection up
to 1 in 10,000. i is built on the results from the table in Attachment B and, as such, is no
more than a broad estimation of the costs involved:

% In addition to these, some properties will be rezoned from white to green -~ with no other policy responsa
required. .

® This analysis covers entire sectors. Analysis at a sub-sector level (e.g. the Avoca Valley, gs opposed to
the entire Avoca valley and Hillsborough area combined), increases the cost-gffectiveness of protecting
properties with fencas.
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Table 2: Indicative costs involved with either retreating or protecting properties

Protection level Cost (capital Number of Number of Value of
(AIFR) only) of either Propetrties Properties | Properties either
refreat or retreated from | protfected by | retreated from or
providing fences protected ($m)’

protection ($m)

Protect or retreat to

-an AIFR of dreater 132 231 67 162
than 1 in 1,000 :

=10%

Protect or retreat to ngf’:%
an AlIFR of greater 'e)

than 1 in 10,000 141 102 531 457 338
(10" Q¥ -

and funding of any financial assistance to affected parties needs consldered — parallels

30 There are several specific issues that need working through. [n g@&f refreat, the nature
with the offer in the Residential Red Zone will be drawn. C(\g?%g@ on also heeds to be given

to the extent to which the costs are shared betwsen the N, the Council, and property
owners (the earthquakes have exacerbated a rock roll ris was present pre-earthquakes).

31 In terms of mitigation, there are a large range of s yet to be worked through. Most
important amongst those is the extent to which ve fences are effective. Clearly there
is no point in investing in protective structures t e ineffective.

32 There are a humber of more practical — ‘(;\éal issues to consider. The time required to
build fences, funding, ownership and m&iftenance of the fences all need to be considered.?
. Further, the acceptance of the Coggilu of the effectiveness of fences within its regulatory
framework will be critical when dediiihg whether to proceed with reducing risk through the

use of protective fences. "%@

+*

33 A significant number of-'@%s are raised by this approach. In particular, unless the
community is involved @eision-making, it places decision-makers with a series of difficult
and expensive choic Given both the risks of conservatism in the GNS modsl, and the
possible reductiom&f@ risks over time, it is very possible that New Zealand expends a
significant amow;i% resource in this area for relatively little improvement in overall life safety.

Potential P@Qy Packages
o
34 @%& ho periect package to take the rock roll issues forward, but two potential packages
e
net yet

en developed for consideration. (it is very important to note is that these options have
been fully worked through with the Council in terms of thelr likelihood of removing
5124 notices and the like). The options are as follows:

o Option A: Protect / retreat to a level of 10®, and (potentially) provide choice thereafter;
and

o Option B: Protect / retreat to a level of 107,

! This is the value as per the tmost recent pre-garthquake ratings valuation.
Espaclally In the case of protective fences, there is a strong case o seek a leve! of funding for those who

benefit from the fences (ie, affected residents).
| Mr210410 Rock Rall In the Port Hills




35 Under the first of these options, a decision would he made to protect or retreat (whichever is
most cost-effective) up to a risk level of 1 in 1,000 {10®). This would provide _(based on
current data) protectlon for / retreat from approximately 208 properties — at a capital cost of

$162m,.

36 A risk line drawn at 1 in 1,000 may appear to be relatively low. Such an approach could be
augmented by allowing tesidents whose properties fall between the 10% and 10° risk fines to
buy time. Under such a model, accommodation support could be extended for up to three
years for residents who have properties in this risk zone If they chose not fo return to their

homes immediately. This may assist with the building of confidence amongst affected

residents.

37 A different way to augment such an approach would be to make clear that affected regidents
could approach CERA and the Councll with a proposal to build protective fences ould
require some form of contribution from affected residents). This would somewhat-éomplicate
matters, but would provide affected residents with a chance of reducing ris life, should
they wish to do so. @,

38 The alternative option identified of protecting / refreating to a risk [evekg@l 0 clearly reduces
risks in the Port Hills — and brings the construction of fences into policy frame far more
slgnificantly. Protecting / retreating to a higher risk level red the need for additional
measures to augment the hasic policy response. {&,

@
Next Steps )
B Y

Q@c underpins this analysis needs to be
analysis (i.e., at a sub-sector as opposed {o
to this, engineering work such as assessing
the effectivensss of fances also needs finalised. Again, as with cliff collapse, officials
are working on a number of issues gch as the avaiiability of insurance In the future, the
maintenance costs of any protectifeddiructure, and legal issues such as how best to gain
access to land fo construct protgeeg%e fences.
A

39 As with cliff collapse, the gsotechnical work
completed — and we expect that more granuia
a sactor level) will he possible shorlly. Re

40 It is critical that central goygb%ent and the Council have a joined up approach {o managing
rock roll-related issues. this in mind, senior Council representatives have expressed a
desire to meet with v an appropriate time to discuss the relevant issues. CERA concurs
with this view. W ose that you direct CERA officials to work with your office o propare
materials to sup 3 meeting between yourself, the Mayor of Christchurch and senlor CERA
and Goungcll g}a@ entatives in order to advance these Issues.

Consultaﬁor@j@’
41  Tregs@y, the Department of Building and Housing, the Ministry for the Environment, the New
nd Transport Agency, the Deparlment of [nermal Affairs and the Christchurch City

uncil have been consulted in the preparation of this paper. The Department of Prime
Minister and Cabinet have been informed.

Financial implications

42 This paper has no diract financial implications.
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Aftachment A: Roles of Central and Local Government

1 Local government has responsibility for managing natural hazard risks and, in general, local
government is bast placed to determine local solutions to local issuss. Reflecting this, there
are sirong reasons for the Christchurch City Council's {Council) involvement in determining
the future of currently white zoned properties. Notwithstanding this, there are advantages in
having central government very heavily involved in the process — working as closely as it can
with the Gouncil {ideally central government and the Council would be In agreement oti the

way forward).

P 'Central government (DoC} and the Gouncll own a large portion of the land from whrch rock
roll could stem. withneld under section 9(2)}(h)

Reflecting this, both partles have incenuves, as well as relsvant information, ic ass s the

trade-off between the cost of undertaking mitigation works and the benefits | s of
reduced risk to lives and properties. Both parties should, therefore, be mv &l in the

deeislon making process regarding options and mitigation works.

@
3 Otherreasons for ceniral government involvement are as follows: Q‘”

eotsrons on rock rofl.
eans that the process
v resolution for property

o There are concerns that the Council is not well placed to expedj
The additional resources avallable within cenfral governm
can be completed more swlfﬂy, thus bringing a mor
owhers; and %»

o Assuming that some form of financlal assistance owded funded partly or wholly by
central govermment, it is highly desirable that étra! government be involved in the
process so as fo manage the fiscal rigks ln\r

4 The deshability of a strong level of local 'Vemment involvement -also reﬂects that ence
completed, any mitlgation works will crea @)@ssets {(protective fences) that — for a range of

practical reasons — may well be owne mamiamed by the Ceouncil. Assuming this to be
the case, then the Council is bost d to consider the whole-of-life costs associated with
mitlgation structures (including t pact of diverting financial and other resources away

from competing communlty pnq&,@

5 The Council also has \i‘ISlb[lfty for its normal regulatory functlons, such as district
planning and the imple ation of its functions under the Building Act. Alignment of policies

at a central and locaflevel would be very difficult to achieve without a high degree of joint
involvement in pol avelopment and decision-making processes,

S
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