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Purpose (T

1 This report provides you with a copy of tﬁe }’ort Hills Zoning Review Advlsory Group's minutes
and addendum. ©3

Background

i

2 On 14 February 2013 you met with reprﬁ%ntatlvas of the Port Hills Zoning Review Advisory
Group (Advisory Group) to discuss thelr- approach to the Port Hills Zoning Revlew and the
basis for their recommendations. e

3 At that meeting you requesled that the A'dvisory Group ensure that its minutes clearly
articulate the grounds for the recommendafions and where speclal conslderations have been
taken Into account. UJ .

Comment / Discussion h)

¥
4  The Advisory Group has provided its minutes for forwarding to you (Attachment A). The
minutes include an addendum providing further information on the reasons for thelr dacislons
In relation to particular properties (Attac\':mant B). The minutes and addendum have been
approvad by the Panel Chalir, Dr Keith Tu(rneg'.
)
5 CERA officials are currently considering [F‘e;‘recommendalfons of the Advisory Group and will
provide you with advice by 8 March 2013,
)
Recommendations o
* i
6 Itis recommended that you: ‘@)

1 Note the attached Port Hills Zoning F&eview Advisory Group minutes and
addendum "

2 Note that CERA officials will provitﬁe youWith~advice on the Advisory
Group's recommendalions by 8 Marca A 13, \S
wo@w( APPROVED / NOT APPROVED

A, [ !
C/y

Benesfa Smith Hof,Gerry Brownlee
m’??fi

sl
g7
Deputy Chlef Executlve, Corporate er for Ganterbury Earthquake Recovery

and Goverhance e —
pate},)<51 ()71 2013
(7]

P,
Altachment A - Porl Hllls Zoning Review Advisory émj’up minutes dated 18 February 2013
Altachment B - Addendum to Port Hills Zoning Review.Advisory Group minutes,

| Port Hills Zghing Review Advisory Group m!ﬁm
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BEICRMIT - 9.00 am ~ 5.30 pm Mondas-;z’% November 2012, 8.30am — 7.00pm Tuesday 27
November, 8.30am — 7.00p ednesday 28 November, 8.30am - 7.00pm
Thursday 29 November, 3.30pm — 5.30pm 11 December, 2.00pm — 4.00pm 17
December, 12.00pm — 1. 30pm 19 December 2012

7

Location CERA Offices, Chnstchurch

Meeting Advisory Group: ‘ ” _ Attendees:
- DrKeith Tumer - Indepjgﬁdeht - DrJan Kupec — CERA
Chair " John Scott — CERA
- Diane Turner — Deputy Ghief - Chris Massey — GNS Science
Executive, Recovery Strategy, - Don Macfarlane - CCC/PHGG
Planning and Policy, CERA - Ethan Stetson - CCC

- Kevin Locke — General Manager R .
— CERA

ST A L f [Mthhold.mciu section 9(2)(a)] — CERA
- David Jennings ~ Indep den - CCC/PHGG
Geotechnical Engineer

- Patricia Noble — Senior Le:'gua}

Advisor, CERA =3
Background = Terms of Referenceffor)the Port Hills Zoning Review Advisory Group
Papers = Overview map of Pdit Hills showing review requests

» Cabinet Paper and Retommendatlons Port Hills Zoning Review
Framework October2012

= Cabinet Minute - Port-Hills Zoning Review Framework October 2012

= Joint Ministers Papérjhezon|ng Lucas Lane October 2012

= Joint Ministers Papqﬁ ‘Rezoning White Zone Rock Roll Properties in
the Port Hills August 2b12

= Joint Ministers Papar Rezonlng properties in Horotane Valley and
Bridle Path Road September 2012

=  Briefing Note - Mlt:gg %n Measures for Horotane Valley and Bridle Path
Road August 2012 -

= Briefing Note - White 2on'e Rock Roll Properties - Zoning
Considerations Augus@ 2012

= Briefing Note - Proc?ss and Timeline Going Forwards on the Port Hills
July 2012

= Joint Ministers Pape‘é-S‘Rezonlng in the Port Hills June 2012

»  Briefing Note - CIiff ollapse in the Port Hills June 2012

= Joint Ministers Paper 1 ﬁezonmg Some White Zone Properties in the
Port Hills Green May 2012

O

O

' Kevin Locke was not in attendance for the 19 DE?%mber meeting of the Group.
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Briefing Note - Iniiia(\i:jonsiderations Following Receipt of Geotechnical
Reports in the Port H I(s May 2012

Briefing Note - Port [—liljs White Zone - Update January 2012

Briefing Note - Port Hills White Zone - Indicative Timeline January 2012
Cabinet Minute and GPﬁper - Port Hills White Zone: Some Further Green
Zoning December 2071

Briefing Note - Initial red zoning of white residential land in the Port Hills
November 2011 )

Cabinet Minute and Paper Canterbury Earthquake Recovery:
Rezoning of White (Unzoned) Non-Residential Land November 2011
Briefing Note - Port i—iills: White Zone Update and Decision Process
October 2011 —

Joint Ministers Pape(rﬁqf Decisions on Canterbury Land - Green Zones
for Banks Peninsula’C }:‘tober 2011

Joint Ministers Paper Inmal Green Zones for the Port Hills September
2011 3

Cabinet Paper - Land fDamage from the Canterbury Earthquakes June
2011 i

Institute of Geologicaland Nuclear Sciences (GNS Science) reports:

- Canterbury EartIQ akes 2010/2011 Port Hills Slope Stability:
Geomorphology- mf:pplng for rockfall risk assessment

- Canterbury Earthquakes 2010/11 Port Hills Slope Stability:
Principles and cfileria for the assessment of risk from slope
instability in the Port Hills, Christchurch

- Canterbury Earl(iq"uakes 2010/11 Port Hills Slope Stability: Pilot
study for assessiﬁq life-safety risk from cliff collapse

- Canterbury Ear”thqf,takes 2010/11 Port Hills Slope Stability: Life-
safety risk from hgf collapse in the Port Hills

- Canterbury Eart q akes 2010/11 Port Hills Slope Stability:
Additional assessn;tent of the life-safety risk from rockfalls (boulder
rolls) =

- Canterbury Earthquakes 2010/11 Port Hills Slope Stability: Pilot
study for assessﬁng life-safety risk from rockfalls (boulder roll)

- Canterbury Earltu L‘lakes 2010/11 Port Hills Slope Stability: Life-
safety risk from rockfalls (boulder roll) in the Port Hills

Three summaries ofg )\IS Science reports on the Port Hills

GIS map system containing CERA zoning, GNS Science, Port Hills

Geotechnical Group (PHGG) and 3D rock roll model information for the

Port Hills as at 26 NoYFmber 2012

All zoning applicationi forms and additional information provided by

property owners requiesting a zoning review

[l
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PHZRAG 1. Consider all appliségions from property owners in the former Port Hills
objectives White Zone who \c.r;}.? to have their zoning reassessed.

2. Make recommencgggron_s to the Minister for Canterbury Earthquake
Recovery for changes where it is found that in the judgement of the
PHZRAG (the Group):

a. The zoningof a property is inconsistent with the criteria
agreed by, Cabinet; OR

b. There are.aromalies in the zoning of a property because:

i. Thfa?ﬁoundary lines have not been drawn sensibly;
andfor |

ii. Thggreen zoning of an individual property, or a small
number of properties, would result in clearly not viable
irifre}s%tructure servicing costs. (This would typically be
be&éyse such properties are serviced by infrastructure
wholly or partly in a red zone, or the main purpose of
theinfrastructure is to service properties in ared

zonei),
©
=3
Subject ACTION / Issues
Introduction 1. The purpose of lﬁ&?Group is to check that:

e The redlgreerz -szing criteria have been consistently applied; and
o Boundary Iineﬁgave been drawn sensibly (in accordance with the
criteria taking-into account existing boundaries).
O
2. The Group must feach a joint recommendation; Dr Keith Tumer
(Chair) has a ca(étih‘g vote if required.

3. The Group will n p?rﬁt its findings to the Minister for Canterbury
Earthquake Re \ery.

Background — Overview of the policy frénﬂework for zoning and issues pertaining to the
Policy Port Hills. Please find the Terms of Reference for the Group attached.
(Appendix 1) O
C

Presentation provided bj(::g }j
- John WA Scott, Principal Policy Advisor, CERA
Background W

ackground -~
Ge otegci;h - Overview of the backgroupcf and methodology used in the Institute of
Data Geological and Nuclear §&iénces' (GNS Science) reports, the Port Hills
Geotechnical Group’s (PHGG) work, Geovert's 3D rock roll modelling and
geotechnical assessmerfgs]) which informed the Government’s zoning
decisions. Summary datﬁ_ Qvas available for each area and was discussed.

D
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GNS Science’s life risk},}%ck roll and cliff collapse studies and associated

models have been ifi ependently peer reviewed by internationally-
recognised experts Tor(‘ ?Taig, Laurie Richards and Fred Baynes. GNS
Science’s normal intemal review processes have been followed.
5
Presentations pro videdugy}}'
- Dr Chris Massey, GNS,Science
- Don Macfarlane, PHGQI Christchurch City Council (CCC)
- DrJan Kupeg, Geot%'ciljnica[ Advisor, CERA

Background —
Infrastructure
Considerations

CCC has not identified any. érjeas where the green zoning of an individual
property, or a small number-of properties, would result in clearly not viable
infrastructure servicing qqut§ (comprising the three waters and the roading
system). N

=%
Presentation provided b f_“
- John WA Scott, Princip:al Policy Advisor, CERA

Site visits

=0

()
Prior to beginning the de(ta'i,led assessment of all applications for review, the
Group made site visits to.a.range of green zone and red zone areas that are
representative of the areasj]hder review. This enabled the Group to
understand through field'dbservation the geotechnical factors affecting
zoned and review properties, and included the majority of areas where the
available data indicated }Iﬁt a possible change in zoning should be given
careful consideration. Faol q;wi_ng the review, the Group undertook a second
round of site visits to mostiareas, to confirm that field conditions matched the
Group’s recommendatiops:

General
Observations

3
Through discussions with-GNS Science and PHGG representatives, the
Group gained an understanging of how the GNS Science studies assessed
future Annual Individual Fatality Risk (AIFR) in the Port Hills based on
seismicity; weather; geological and topographic conditions; boulder roll and
cliff collapse data collected between 2010 and 2012; and, ground truthing by
the PHGG. [GNS Science I‘n most cases adjusted its life-risk models on the
basis of this ground truﬂfinb.] GNS Science reports have been peer
reviewed by independenit, internationally-recognised geotechnical and life-
risk experts. Q)

Y
The Group acknowledged that the GNS Science studies on rock roll, cliff
collapse and life risk constitute the most robust and consistent information
available on geotechnical hé'zards in the Port Hills, and formed the primary
basis for red and green Zoning decisions.

¢)

The Group accepted the(GNS Science reports as the primary geotechnical

®
e
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resource to support its r&';;ii)’ W of zoning decisions. The Group also agreed to
consider new geotechni %intormation furnished by GNS Science, or where
relevant, advice and information derived from the PHGG, CCC and other
experts, and results from the Geovert 3D (3D) rock roll study.

(@
The Group noted somelinfitations in the GNS Science model, which
underscored the need to, e{(ercise judgement in forming zoning
recommendations: -5

o The GNS Science Madel often related to the use of suburb-wide
averages to predict rockf roll. While generally appropriate, the GNS
Science model mag’r"locajlly over or understate life risk for particular
properties, due to lbcél?Sed effects that were averaged out by the area-
wide models. | =

e GNS Science’s cllﬂ%&l\lapse studies have not assessed cliffs less than
10 metres in heigh&tilj at angles of less than 45 degrees, man-made
cliffs in areas without-pre-existing slopes, slopes that were not formerly
coastal cliffs, or soil.cliffs.

o GNS Science’ assessment of life risk on cliff tops has been based on
observations from rfeédent earthquakes, and the application of these
observations to othgr-geologically and topographically similar slopes in
the Port Hills. In some areas, GNS Science reports, PHGG reports and
the 3D model have{:ﬁdér predicted boulder run out distances and/or
bounce heights. Thﬁis-f]s\ due to site-specific variations in some areas,
such as the shape g _' lopes, the size/shape of boulders, and the nature
of the materials and-vegetation along the rockfall paths.

o It was noted for the{Group that the 3D model was commissioned by
CERA in order to pfovide a separate report based on a different
methodology from GNS Science models and PHGG reports. This 3D
report was intendedto serve as a counterpoint and secondary
resource. It is com aﬁb;re to preliminary design-level data, and was not
internationally peer(r‘ewe;wed. In some cases there were marked
differences betweeh.the GNS Science and 3D model results; the Group
relied primarily on the'GNS Science results in these cases.

e In some instances thé_ GNS Science model may have overstated the
risk to life from cliffé; \?vhere the cliffs modelled are on the boundary of
the acceptance criteria used, i.e. just over 10 metres in height or just
over 45 degrees inﬁ@?ﬁpe angle.

e In some areas the GNS Science model has boundary or edge effects,
where risks at the Jdt‘side extent of rock roll or cliff collapse-affected
areas may be over.opynderstated.

o As part of initial zonirig;'! work, CERA and CCC commissioned
engineering-firm Alﬁfé‘cofn to identify ground damage features (possibly
new or reactivated faﬁdélides or ‘just’ highly-fractured ground) that

[

potentially carried Iﬁq?ris:k in the Port Hills, which led to the identification

®
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of Lucas Lane and ’(C}}Iiﬂon Terrace as areas with life risk. As part of
CCC's responsibili Pfor natural hazard management, CCC has
commissioned GNS-Science to undertake further investigations in the
Port Hills into land damiage areas in a number of localities. These
investigations are expécted to continue for a number of years, and are
outside the scope‘of-the review.
¢ The Group has considered all of the information made available to it
from GNS Science as at 26 November 2012.
0
The Group noted that W{Eite_ there was generally good agreement between
CERA zoning and geotechnically-related section 124 notices under the
Building Act 2004 (s124 fno}ices), they do not fully align. The Group did not
set out to reconcile these ﬁfr"ocesses. The Group noted that there were
some green zoned propeyties with geotechnically-related s124 notices in the
Port Hills; the Group was advised that in some of these cases, there was no
straightforward remedy 5\%"6&)]0 to these property owners to address the
geotechnical hazard. )

All information provided ioi{he Group with regard to the status of s124
notices was correct as at 26 November 2012.

The Group affirmed thatithie key factor in the Port Hills zoning criteria is
immediate risk to life assogiated with geotechnical hazards caused or
accentuated by the Canterbury earthquakes. The Group reviewed the Port
Hills, area by area. The é\%up sought advice from experts where new
geotechnical information néeded to be considered, and where the GNS
Science model outcome t{ad the potential to over or understate life risks.
The Group then reviewedzoning in that area, and examined individual
properties. . 3

The Group took into accbdni in its decisions that for those red zone property
owners who are interestétllin effecting a boundary adjustment or subdividing
their red zoned properlyi onn?_,relocatinglrebuilding the dwelling on their red
zoned property, a mechgngsm may become available through CCC to enable
this to occur. 'S

(
In the course of its workthe Group developed a number of guiding
considerations that it applied consistently across the Port Hills:

¢ The Group agreed ﬂjﬁat a rock roll-affected property zoned for
residential use would typically be recommended for red zoning if the
dwelling was entirejy’f ithin or substantially intersected by the 1 in
10,000 2016 AIFR ling as defined by GNS Science (67% occupancy
model with the effect of aftershocks removed).

e Commercial properties where buildings were within or substantially

)
3

%



Minute

_) " A

& Gl

D Canterbury Earthquake

Port Hills Zoning Review Advisgry Group Recovery Authority
Ly ¥

intersected by the Q-w 10,000 2016 AIFR line typically have been
recommended for r% Zoning.

e Properties that are ‘zolped rural under the CCC’s City Plan and the
Banks Peninsula District Plan are generally recommended for green
zoning. Rural propérties have been recommended for red zoning where
they are included inthe GNS Science rock roll or cliff collapse models,
are part of the residential settlement pattem for the area, have met the
red zoning criteria, and the Group has applied its guiding
considerations in a@onsistent manner.

o Where properties did not strictly meet the red zoning criteria, but the
intent of the criteria 'Wa;s met, the Group has recommended that these
properties be zoned rj}gd.

The Group understood thaf the zoning review Cabinet Minute identified that
area-wide engineering solutions for rock roll mitigation were judged not to be
desirable due to uncerla"fr{ty disruption, timeliness and cost-effectiveness.

]
The Group noted that a (F*oglsiderable amount of work has taken place to
evaluate the feasibility of-area-wide rock roll mitigation, as part of the zoning
decision-making process. The Group received expert advice that rock roll
mitigation could include (gt}ource” treatment (primary mitigation), mid-path
mitigation through fenceg@nd bunds (secondary mitigation), and dwelling
design and vegetation megsures, such as the planting of forests between
rockfall sources and dwellings (tertiary mitigation). In the case of the Port
Hills, such options must b able to account for vertical and horizontal
acceleration caused by earthquakes leading to significant boulder flux (i.e.
multiple boulder strikes iﬁ-tlhe same location within a short space of time) in
many areas. It was also %o,ted that tertiary mitigation in the form of forests is
not a permanent solution,_és trees need to be actively managed, and may
be lost to fire or harvestehd éﬂt any time.

/
The Group did not consider options for either area-wide or individual
mitigation measures in its decision-making. The Group understood that in
some cases property owners may be interested in constructing individual
mitigation solutions. Thi.{ is, @ course of action they can pursue with CCC.

The Group was advlsed% at the Government has decided to remove a
hazard posing an imme ig{e I;ife risk to properties on Lucas Lane, and that
the properties affected hl;él\?ié been zoned green.

Review
Applications

A 2y

All information supplied Q}Qp‘jroperty owners who applied to have their zoning
reviewed was read and é:?rg)sidered by the Group.

()
Within each of the areas; )s set out below, each of the review applications
was considered. As a general rule, the Group considered the area-wide

®

!
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geotechnical features an{cﬂisks first, before considering how they impacted
on each specific reviewil Elication property. The Group was acutely aware
that the review was veryﬁ‘i nportant to each applicant, and applied itself to the
review task with considerable care to ensure all factors were considered in
making its recommendations.

=

Findings =
—
Area 1 , (N _— :
The Group reviewed the-l!éy geotechnical issues for Whitewash Head/
Whitewash Head/| garhorough, which showed that:
Scarborough _ ~ ! . _
Maps 26 and 27 e Theareais exposeq to cliff collapse and land damage risks,

particularly on the.riorth eastemn cliff, which has a complex geology of
interlayered baseilgis;"lava and other material of volcanic origin. Cliff
height is generally-between 100m to 120m in this section of
Whitewash Head. prroximately 450m of the cliff side had failed, up
to 17m back from the original edge, during the recent earthquakes
and aﬁershocks,ﬁééu[ting in the loss of an estimated 150,000m? of
cliff material. Significant ground displacement (mass movement)
towards the new qli?f line has been observed, as evidenced by
ground cracking,(generally located within 30m to 40m of the cliff line.
The cliff is expecl;qg to retreat in portions, but large amounts have
been known to coll§pse at one time, beyond the first line of cracking.

o Based on the available geotechnical data, the Group considered that
the properties in this area have the potential for immediate cliff
collapse with an '(a's.*)ociated risk to life.

e The south easterm: Zliff (vicinity of Tirohanga Lane and further south)
is subjecttoa dig:arent topography and geology, and is not as prone
to failure. Theréxhgé been only minor loss at the cliff top. Based on
the available geotechnical data, the Group observed that the
properties in thisEaEef':! are set back from the cliff edge, and also that
there is no immedidte elevated risk to life on these properties.

e In other green zo:n"e_% areas, some cliff collapse and land cracking was
observed. The landjdamage in these areas does not have an
associated elevated risk to life.

o The western side-of Whitewash Head Is subject to localised rock roll.
There is no repo‘g?@l geotechnical evidence demonstrating an
elevated risk to life.—

0]
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RECOMMENDATIONS: -

'(i B
1. THAT 25A Taylors Mistake Road be rezoned from green to red

|
Reason for Decision: "~

()
25A Taylors Mistake Road has the potential for immediate cliff collapse and
this carries an immediate-risk to life.

2. THAT no other c}:a?;gges be made to zoning in Whitewash Head/
Scarborough ()

ﬁ L]
Reasons for Decislon:'(‘l D
L]
For all other properties in tgje red zone, the geotechnical data shows that
there is the potential forfmgnediate cliff collapse with associated risk to life.

For all other properties oi{rnéntly zoned green, the geotechnical data shows
that they meet green zone'criteria, as there is no reported evidence of land
damage with an associateg risk to life.

Area 2

Clifton (Peacocks
Gallop - Shag
Rock Reserve)

Map 19

oy
The Group reviewed th‘e_((_lz%y geotechnical issues for Clifton, which showed
that: '
' (@)

o The area is expoSed to cliff collapse and land damage risks.

¢ The cliff in this qr'ea" has a complex geology of interlayered basaltic
lava and other material of volcanic origin, together with windblown
soils.

e The cliff height is‘@gproximately 70m to 80m over the majority of its
300m length, above the Shag Rock reserve. Approximately 200m of
the cliff edge hadfailed, up to 13m back from the original edge,
during the recent garthquakes and aftershocks. Significant cliff
collapse debris (tﬁalqs)‘ was observed at the base of the cliff, and has
extended up to 60m away from the cliff bottom.

e Significant groun@&ilsplacement (mass movement) was ohserved at
the eastem and western ends of the cliff, as evidenced by ground
cracking, generaflﬁocated within 30m to 40m of the cliff line. CCC
has commlssioned,,(%NS Science to investigate these two mass
movement areas‘as’a matter of priority, as part of the CCC's
responsibility to rfj_gnage natural hazards.

e Cliff top propertieﬁs dre exposed to immediate cliff collapse and mass

movement, with gs_gociated risks to life. Properties at the base of the

D
|

4

1



Port Hills Zoning Review Advifsm

’”F,.

By,

D

CERA{

Canterbury Earthquake
Gr oup Recovery Authority

cliff are exposei:lgégdqbris inundation with associated elevated risks

ROy
O

RECOMMENDA Tlonfs.w

g
1. THAT 4 The Spur be rezoned from green to red

HBen
&
i

Reason for Declslon: -

D

There is the potential f@r;iﬁ%gdiate cliff collapse at this property, and this

carries an immediate riskto’life.

b

3

2, THAT no otheric' ahges be made to zoning in Cifton (Peacocks
Gallop- Shag Ro KReserve)

D

Reasons for Declsioni: g

=y
For all other properties ifthe

red zone, the geotechnical data shows that

there is the potential for immediate cliff collapse and land slip with
associated risk to life. Of @e GNS has also advised that the eastern mass
movement area around {he intersection of Kinsey and Clifton Terraces had

moved approximately 1

Qver three earthquake events.

i
For all other properties cliffently zoned green, the geotechnical data shows
that they meet green zbg&gﬁ}eria, as there is no reported evidence of land
damage with an associated risk to life.

S

Area 3
Richmond Hill
Map 20

%,

witsa

The Group reviewed the,Zéfy ¢
showed that; g”@
T

» The area at the tgpof

geotechnical issues for Richmond Hill, which

the cliff (Richmond Hill Road) is exposed to

cliff collapse ar{dg@%d damage risks.

+ CIiff top properties-are exposed to immediate cliff collapse and mass
movement, with %gggoq{ated risks to life.

+ The cliffs in this area have a complex geology of interlayered basaltic

lava and other m,

ial of volcanic origin, with cliff collapse debris

(talus) at the bas®.of. cliffs.

%

» The cliff height bg ow Richmond Hill Road is approximately 70m to
80m over the majofity of the area. Approximately 150m of the cliff
sides had failed, Upfo Sm back from the original edge, during the
recent earthqua;% and aftershocks. These cliffs have an extensive

zorie of low strength n
mid-height.
* Significant groungd-dis

naterial running through the exposed cliffs at

placement towards the new dliff line was

D

10

12




Minutes

! | | ’:‘i a
CERA

7\") (7))'

Canterbury Earthquaké

Port Hills Zoning Review Advisgry Group Recovery Authority

observed, as ewég ced by ground cracking. Some movement has
been recorded locfg ly since the earthquakes.

e The geology in ﬂlg jarea suggests there is the potential for significant
cliff failure, and th GNS Science earthquake retreat lines may not

represent the fulliextent of possible failure.

e Ground displacément (mass movement) was observed at the south
eastern end of the.¢liff top, as evidenced by ground cracking,
generally located within 30m to 40m of the cliff edge. This mass
movement area i§|junder further investigation as a matter of priority
by CCC/GNS Science.

RECOMMENDATION: :

1. THAT no changés?bé made fo zoning in Richmond Hill
«'I

Reasons for Decision: ” _
s |
For all properties in the red 2one, the geotechnical data shows that there is
the potential for immediate’,écliff collapse and land slip with associated risk to
life. -
(.; t-‘D

For all properties currentlyizoned green, the geotechnical data and expert
advice shows that they megt green zone criteria, and the Group observed
that there is no reported-evidence of land damage with an associated risk to
life.

b

Area 4
Redcliffs
Maps 16 and 17

O
The Group reviewed the(key geotechnical issues for Redcliffs, which
showed that: —_

A

e The area is exposéd to cliff collapse and land damage risks.

o The cliffs in this ﬁr@q have a complex geology of interlayered basaltic
lava and other ma;(-;nai of volcanic origin, together with windblown
soils and cliff collapse debris (talus) at the base of the cliff.

o The cliff height is a[}prommately 70m to 80m over the majority of its
length. Approxnm(atgly 150m of the cliff sides had failed, up to 5m
back from the oﬁglnal edge, during the recent earthquakes and
aftershocks.

e Significant groun% c‘]:splacement (mass movement) was observed
close to the cliff éd%e as evidenced by ground cracking, generally
located within 30nl 0 40m of the cliff line, but extended to 50m in
some cases. ™ ]

o Debris that fell frér ‘ the cliff ran out approximately 50m on to the
level terrain below the cliff. Two individuals lost their lives in this area
during the 22 Fe ,ngary 2011 event due to debris inundation.

 The southern section of this cliff area (i.e. around Defender Lane) is

)
> 1
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affected by cliff c:c“)jl pse and ground damage. Cliff top properties are
exposed to imm ‘c’ji?te cliff collapse and mass movement, with
associated risksexo life. Properties at the base of the cliff are exposed
to debris inundatm with associated risks to life.

RECOMMENDATIONSY 5™

1. THAT 124A Main R:oéd be rezoned from green to red
- |
Reason for Decislon: ( D

124A Main Road has thé.po:tenlial for immediate debris inundation from cliff
collapse, and carries an {im:mediate risk to life.
)

2. THAT no other changes be made to zoning in Redcliffs

Fu
Reasons for Decision: .“ D
b ]

For all other properties i tgué red zone, the geotechnical data shows that
there is the potential for?m_'mediate cliff collapse and land slip with
associated risk to life.

For all other properties c‘ilrrgntly zoned green, the geotechnical data shows
that they meet green zorﬁé?cn.leria, as there is no reported evidence of land
damage with an associated risk to life.

Area 5

Avoca Valley,
Hillsborough

Maps 6 and 7

The Group reviewed the I!qy geotechnlcal issues for Avoca Valley, which
showed that: O
C |

e The area is exposed to rock roll risks.

e There are several continuous moderately sized rock bluffs running
along the ridge Iipq qn the western edge of the valley, which
decrease in size ;ﬂ‘gd continuity near the northern end of the valley.

e GNS Science mapged approximately 250 boulder falls in the western
side of this valley,.predominately triggered by the 22 February 2011
event. There wer‘(e: kely more boulders that fell, but it was not
possible to systematically record all of these due to life risks
associated with collecting this data. A significant percentage of these
boulders rolled d?twn‘ to the residential properties near the base of
the valley. A

o At the northern e%\’of the valley, there are smaller sized rock bluffs,
and some local togo(fraphical features (including an old loess quarry)
that may offer IimEi[l% protection from rock roll.

Other points of note; ~ € )

12
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e GNS Science adyksed that its rock roll risk model overstates the risk
to properties on e north eastern side of Avoca Valley Road. This is
due to the bench&rl eﬁect of the road and the reduction in slope
gradient, which ;ms that the risk level decreases rapidly. While

properties in thisalqcation are touched by the Annual Individual
Fatality Risk of 1-in_10,000 or greater in 2016 line, this is within the
model's 10m uncertainty buffer applicable to this specific area.
=y
RECOMMENDATIONS: |

1. THAT 275 Port I-Zﬂ_fs Road, and 2, 4A, 4B and 6 Avoca Valley Road
be rezoned from'green to red
. § .
Reasons for Decision:, q 0 j

Following a close examlﬁéhon of the GNS Science rock roll model, it was
determined that the dwellings at 4A, 4B and 6 Avoca Valley Road are
exposed to an Annual Individual Fatality Risk of 1 in 10,000 or greater in
2016. O

b}
Due to uncertainty in the’ GNS Science model for this location, and the
Group’s mandate to ensgﬁsthat zoning boundary lines are drawn sensibly, 2
Avoca Valley Road and Main Road met the criteria to be zoned red.

2. THAT 301 and 3@' [i;Port Hills Road be rezoned from green to red
S
Reason for Decision: ()
C
These properties are exposed to an Annual Individual Fatality Risk of 1 in
10,000 or greater in 2016 due to rock roll as defined by GNS Science risk
modelling. h ﬂ u

Q
3. THAT no other cha}]ges be made to zoning in Avoca Valley
i
Reasons for Decision:- ;
For all other properties iﬁ_tﬁe red zone, the geotechnical data shows that
these properties are exposed to an Annual Individual Fatality Risk of 1 in
10,000 or greater in 2016°due to rock roll as defined by GNS Science risk
modelling. q))

For all other properties ctl)liftgntly zoned green, the GNS Science model
shows that they meet grééh zone criteria, as they are exposed to an Annual
Individual Fatality Risk lés$ than 1 in 10,000 in 2016 due to rock roll.

O

(D

[ P
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Area 6
The Group reviewed theﬁy geotechnical issues for Horotane Valley,
Horotane Valley, | hich showed that:  *<.
Heathcote | —
Map 8 « The southern end.of Horotane Valley Road is exposed 1o rock-roll

risks. D

» Continuous modera;e ly-sized rock bluffs run along the two ridge lines
bordering the va!ﬁygrea These decrease in size and continuity near
the northern endwf;he valley. Castle Rock is also a rockfall source
for this valley.

+ GNS Science méﬂpgﬁed over 2,500 boulder falls In the Horotane and
Morgans Valley/Bri Ie Path Road area, predominately triggered by
the 22 Februarf{ 41 event There were likely more boulders that
fell, but it was not, sslble to systematically record all of these due to
life risks associa@ with collecting this data.

s A significant perdéﬁtaga of these boulders rolled down to the
residential propege near the base of the valley, at the end of
Horotane Valley Ro

s The GNS Scien model in this area has recently been modified
to account for dimir ished rockfall sources near the western end of
the ridge line, angﬁ?pographical features below this ridge line, which
reduces the risk s ghtly In this section of the valley.

RECOMMENDATION, f{;{m "

1. THAT 48 Horot%gw'ﬂey Road be rezoned from red to green

Reason for Decislon:
{4

As a result of further !nfonﬁat on on the GNS Science rock roll model, it was
determined that 48 Horota?ia Valley Road s exposed to an Annual Individuat
Fatality Risk of less tham:le n 10,000 in 2016.

2. THAT no othercﬁgpges be made to zoning in Horotane Valley

AN

Reasons for Decisioq:{@

For all other propertiesf Egyjﬁ% red zone, the geotechnical data shows that
these properties are exp@sed to an Annual Individual Fatality Risk of 1 in
10,000 or greater in 20’1@"§ué to rock roll as defined by GNS Science risk

modelling. @’j

iy

@
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Q)
For all other properties ¢ jt—znlly zoned green, the GNS Science model
shows that they meet grﬁ:gw zone criteria, as they are exposed to an Annual
Individual Fatality Risk Ie;’ss‘i than 1 in 10,000 in 2016 due to rock roll.

Area 7

Morgans Valley,
Heathcote

Maps 9 and 10

The Group reviewed the'key geotechnical issues for Morgans Valley, which
showed that; <
[ b

o The eastern portion of Morgans Valley is exposed to rock-roll risks.

o There are numerolis continuous large rock bluffs around the semi-
circular shaped ridgeline that borders this valley area. The semi-
circular valley préfile.means that properties at the valley base are
surrounded by nl]nge"rcf)us potential rock fall sources,

o GNS Science md ,fed over 2,500 boulder falls in the Horotane and
Morgans Valley/Bfidlle Path Road area, predominately triggered by
the 22 February % ;11 event. There were likely more boulders that
fell, but it was notppssible to systematically record all of these due to
life risks associate_q gv_ith collecting this data.

» A large percentage)jof the boulders that fell in this valley appeared to
originate from discrete rock bluffs that failed in large volumes,
meaning that the siz? of boulders was larger than the average size
recorded elsewhere‘in the Port Hills. Several homes in this valley
were either hit or?aanétrated by boulders, and there were numerous
near misses,  ..)

o Asaresult of the“rl-l;afrge size, these boulders travelled significantly
further than the 3D yock roll modelling had predicted (which used a
smaller average bolilder size to predict run-out distances).

p=d
RECOMMENDATIONS:

1. THAT 24 Bridle Ps%tia Road be rezoned from green to red
. ﬂ .
Reason for Decision: a)
The dwelling at 24 Bridle P’."_a‘th Road is clipped by the 1 in 10,000 in 2016
Annual Individual Fatality-Risk line as defined by GNS Science risk
modelling. The Group adcepted the expert advice that the model is slightly
anomalous in this instante, and the risk to occupants may be higher.
Q)
2. THAT no other changes be made to zoning in Morgans Valley
()]
Reasons for Decision: ]
Al

For all other properties in the red zone, the geotechnical data shows that
these properties are exp0sed to an Annual Individual Fatality Risk of 1 in

10,000 or greater in 2016 due to rock roll as defined by GNS Science risk

d

Larl S J
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For all other properliesf*eujjger;tly zoned green, the GNS Science model
shows that they meet grgggjone criteria, as they are exposed to an Annual
Individual Fatality Risk 1¢§§than 1 in 10,000 in 2016 due to rock rofl.

Area 8 _ Q)
The Group reviewed the.key geotechnical issues for the Bridle Path Road

Bridle Path area, which showed thattee.,
Road, Heathcote e
Valley « This area is expd$ad to rock roll risks.

« There are numer, “s“(;iontinuous medium-sized rock bluffs running
along the ridge lipezparallel to Bridle Path Road. Some of these rock
bluffs (located atioye Hammerton Lane) are related to historic
quarrying activitigss |

¢ GNS Science nj%g ed over 2,500 boulder falls in the Horotane and
Morgans Valiey/Bridle Path Road area, predominately triggered by

the 22 February 2011 event. A large percentage of these boulders

fell in the Bridle Fatf Road area. There were likely more boulders

that fell, but it wa@got possible to systematically record all of these

Maps 11 and 12

due to life risks associated with collecting this data.

s Several homesj\r\fé%g hlt by boulders, and a number of boulders
passed just besidg dwellings. Several boulders rolled down to Bridle
Path Road ltseff. 5

+ GNS had revisém boulder roll risk modet in select areas of Bridle
Path Road to a@:g;ntjfor a previous anomaly In this area that
understated the@ from rock roll.

RECOMMENDATIONS 1]

1. THAT a fot (Lot 5 403583) associated with 112 Bridle Path Road
be rezoned from'gigen to red

O

Reason for Declislon;
The zoning boundary Imior 112 Bridle Path Road had not been drawn
sensibly to include all land'in the title.

2. THAT no othercg%nfes be made to zoning In the Bridle Path Road
area [
Reasons for Decislon:*. )
B
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For all other properties i&{tﬁﬁe red zone, the geotechnical data shows that
these properties are exp'q sed to an Annual Individual Fatality Risk of 1 in
10,000 or greater in 201%ﬁue to rock roll as defined by GNS Science risk
modelling. —

Q.

(@)
For all other properties currently zoned green, the GNS Science model
shows that they meet gr[eerfl_z_one criteria, as they are exposed to an Annual
Individual Fatality Risk less-than 1 in 10,000 in 2016 due to rock roll.

Area 9 , D o _
The Group reviewed the kex geotechnical issues for Lyttelton, which

Lytteiton showed that: <

Maps 31, 32, 33, —

34, 35 and 37 o There are numerous continuous large-sized rock bluffs in the

Lyttelton area, and elevated areas are exposed to boulder roll risks.

e Lyttelton is expoé;&ii ‘to cliff collapse risks in the lower coastal areas,
particularly surrounding the Port of Lyttelton. These are believed to
be both natural anc[ man-made cliffs.

¢ The topography \? 91"9_ elevated areas is complex, with numerous
deeply incised valleys. The GNS Science rock roll mode! required an
extensive amoun} of‘F?HGG ground truthing and judgment to ensure
that the GNS Science model depicted this complex terrain as
accurately as poésible.

e GNS Science mapped about 550 boulder falls in this area,
predominately triggered by the 22 February 2011 event, although
about 20% of boglgfer'fall occurred on 13 June 2011. There were
likely more boulders-that fell, but it was not possible to systematically
record all of thesgidue to life risks associated with collecting this
data. 3 1

¢ The GNS ScienceTisk model in this area has recently been modified
to more accuratsjy account for the diminished rockfall sources in
select elevated | c%ticms in Lyttelton, which reduces the risk in these
areas (i.e. near \ﬁl%)kers Road, Harmans Road and Gilmour Terrace).

]
"
RECOMMENDATIONS: )~
O

1. THAT 46A, 50, 52'and 54 Voelas Road, 10 Harmans Road, and 27,
25, 26A, 258, 2553@25!), 25E, 25F, 25K and 251 Walkers Road be
rezoned from mq__ ;;g green

(D
Reason for Decision: o
1)
As a result of further info; ation on the GNS Science rock roll model, it was
determined that these pl;gr‘;,erties are exposed to an Annual Individual
Fatality Risk less than 1,iny10,000 in 2016 due to rock roll.

O

f
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2, THAT 14, 16 andJB Gilmour Terrace be rezoned from red to green

Reason for Decislon: j”;’%““‘”

As arasult of further informat on on the GNS Science rock roll mode! in the
Gilmour Terrace area, itk vas determined that these properties are exposed
to an Annual Indnv:dual Fatalily Risk less than 1 in 10,000 in 2016 due to

rock roll. L e

3. THAT the pmpeg Jocated at 73 Hawkhurst Road (being the portion
of Part RS 266 ﬁng the area of 0.4046 hectares more or less,
conlained in cemf te of title CB2C/1236) retain its red zoning, and

that the ba!ance of. he fand contained in certificate of title
CB2C/1236 rem green zoned contingent on a separate ceriificate

1

of title being Issue fqr that land (map 34)

Reason for Declslon:i o

The property located at ?uéﬁﬁﬂéwkhurst Road (being the portion of Part RS
266 having the area of§%4$ hectares more or less, contained in certificate
of title CB2C/1236) is expased to an Annual Individual Fatality Risk of 1 in
10,000 or greater in 201 _,o,_ to rock roll as defined by GNS Science risk
modelling. A separation enables an offer to be made for the residential
portion on this title. &,

4, THAT 66 Haw!éhiﬁ%% Road be rezoned from red to green

Reason for Decision:.

This property is expose jg n Annual individual Fatality Risk less than 1 In
10,000 in 2016 due to roQ roll as defined by GNS Science risk modelling.

5. THAT 19 Coiieg@%gad be rezoned from red fo green

Reason for Declislon:. @E 5

The Group agreed ihat: ih riszk as shown in GNS Science’s risk maps is

slightly overstated for this:property. Thus it is judged that the dweliing Is
dual Fatality Risk less than 1in 10,000 in 2016

exposed to an Annual |
due to rock roll, '

18
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6. THAT 7 Endeavour Place be rezoned from red to green

Reason for Decision: .

-
The risk as shown in GI\f(S pScience’s risk maps is slightly overstated for this
property, and it is judgedthat the property is exposed to an Annual
Individual Fatality Risk lt—j,-s'sg than 1 in 10,000 in 2016 due to rock roll.

)
7. THAT a fof (Lot 1 DP 10943) associated with 33 Brenchley Road be

rezoned from gréé/fy to red

w
Reason for Decision: -

=gy
The zoning boundary linésifor 33 Brenchley Road had not been drawn
sensibly to include all land‘in the title.

8. THAT the Naval %Qp%t Club be rezoned from green to red

Reason for Decislon: : ’
"
). |
This building is located d(r! Erskine Point, Charlotte Jane Quay. It has the
potential for immediate debris inundation from cliff collapse, and carries an
immediate risk to life.

2 |
9. THAT 37 Ross Térrace be rezoned from green to red

T

Reason for Decision: Q)

This property is exposed to an Annual Individual Fatality Risk of 1 in 10,000
in 2016 due to rock roll afs defined by GNS Science risk modelling.
)

10. THAT no other changes be made to zoning in Lyttelton

Q)
Reasons for Decision: >\~

@BB
For all other properties in red zone, the geotechnical data shows that
there is the potential for jn% ediate cliff collapse with associated risk to life,
and/or that these properfjes are exposed to an Annual Individual Fatality
Risk of 1 in 10,000 or gréater in 2016 due to rock roll as defined by GNS
Science risk modelling. ()

(D
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For all other properties éﬁﬁently zoned green, the geotechnical data shows

that they meet green zor?j_,criteria, as there is no reported evidence of land
damage with an associaﬁ & risk to life, and these properties are exposed to
an Annual Individual Fatali?y Risk less than 1 in 10,000 in 2016 due to rock
roll as defined by GNS Science risk modelling.

—
The Group noted that parts of Lyttelton Port Company Limited-owned
properties are exposed fo tﬁe potential for immediate debris inundation from
cliff collapse, and carry 3 -)jasjsociated risk to life. The Group did not
recommend red zoning any of these properties, on the understanding that
the Lyttelton Port Company Limited will manage the impact of any risk to its
operation. —

Area 10
Rapaki
Map 39

=5
The Group reviewed the'ﬂ;‘ég; geotechnical issues for Rapaki area, which
showed that: =i |

e The small residegtigl area zoned Papakainga in the Banks Peninsula
District Plan below.and to the southeast of Tamatea (the peak above
Rapaki) is exposédito boulder roll risks.

e The boulders originate from a large rock outcrop at the top of
Tamatea. GNS Science mapped over 300 boulder falls in this area,
predominately triggéred by the 22 February 2011 event, although
approximately 1QPojwére generated during the 13 June 2011
earthquake event: ) |

o The average boql or size that was generated from this rock outcrop
was significantly farger than the Port Hills average boulder size. As a
result, these boulders travelled significantly further than the 3D rock
roll modelling had predicted (which used a smaller average boulder
size to predict rufi-gut distances).

o Two houses were hit or penetrated by boulders in Rapaki, and in one
case, two large b‘owgers passed completely through a dwelling and
travelled some d!lsat?nce downslope.

RECOMMENDATIONS -
)

1. THAT 253 and 239'Governors Bay Road, and 9 Omaru Road, be
rezoned from gréen to red
Q)
Reason for Decision: -\,
(D
These properties are zoned Papakainga in the Banks Peninsula District Plan
and are exposed to an Anmal Individual Fatality Risk of 1 in 10,000 in 2016
due to rock roll as definéd by GNS Science risk modelling.

C) |
2. THAT no other changes be made to zoning in the Rapaki area

D
-5 | 20
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Reasons for Decisioh:é’{(); i

(N
For all other properties iitthe red zone, the geotechnical data shows that

these properties are exp s»ed to an Annual Individual Fatality Risk of 1 in
10,000 or greater in 201% due to rock roll as defined by GNS Science risk
modelling. Cy

For all other properties curfently zoned green, the GNS Science model
shows that they meet gréen'zone criteria, as they are exposed to an Annual
Individual Fatality Risk Ieﬁ§ than 1 in 10,000 in 2016 due to rock roll.

Area 11 —
The Group reviewed the'key geotechnical issues for Corsair Bay/Cass Bay
Corsair Bay/ area, which showed that™"" |
Cass Bay — |
Maps 36 and 38 o Cass Bay is at th&fintersection of three valleys; the associated valley

=

ridges generally F?gé non-continuous minor rockfall sources. This
area is exposed to. ‘iOCk roll risks.

e GNS SciencefPI-j,g% have mapped several boulder falls in this area.

 The existence of fiarrow valleys has the potential to focus boulders in
specific areas. 5

e The GNS Science-risk model in this area has recently been modified
to account for diminished rockfall sources in select locations above
Mariners Cove, vsﬁigch reduces the risk in these areas.

)

RECOMMENDATIONS?, ) :

1. THAT 26 Man’ne(sfpove be rezoned from red to green

.
Reason for Decision: - y

As a result of further information on the GNS Science rock roll model, it was
determined that this propSe. @ is exposed to an Annual Individual Fatality Risk

of less than 1 in 10,000 fr\u“}O16 due to rock roll.
y |

=™
2. THAT 21 and 23 Buxtons Road be rezoned from green to red
O
Reason for Decision:
Q
These properties are exgpged to an Annual Individual Fatality Risk of 1 in
10,000 in 2016 due to roﬁgj'_g roll as defined by GNS Science risk modelling.

3. THAT no other c'gé[nb‘es be made to zoning in the Corsair Bay and
Cass Bay area (D
C)
Reasons for Decision: ()

()
S 21
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For all other properties iﬁi{_ll;)e red zone, the geotechnical data shows that
these properties are exp'of;}ed; to an Annual Individual Fatality Risk of 1 in
10,000 or greater in 201%’&@ to rock roll as defined by GNS Science risk
modelling. (} |

O
For all other properties qu_rljerjtly zoned green, the GNS Science model
shows that they meet gréen’zone criteria, as they are exposed to an Annual
Individual Fatality Risk Igﬁg than 1 in 10,000 in 2016 due to rock roll.

Area 12
Governors Bay

Maps 40, 41, 42
and 43

The Group reviewed thekey geotechnical issues for the Governors Bay
area, which showed that: r f
e Govemors Bay is §ituated at the intersection of a number of valleys.
¢ The higher eleva&j?pé of this area are exposed to rock roll risks,
although many 'resigentia! buildings are sited on ridge lines.
e Rock roll risks also .“a_gffect some properties at lower elevations.
o Small developed@reas at lower elevations close to the coast line are
exposed to cliff collapse risks.
¢ GNS Science/CCE-mapped some boulder falls in this area, but
Govemors Bay is'some distance from recent earthquake event

epicentres and sgvllas not shaken as severely as other areas.
—

= |
RECOMMENDATIONS{])

¥

1. THAT 3 Leading Liyht Lane, and 41 and 43 The Terrace be rezoned
from green to recfi .
!

5 |
Reason for Decision:

These properties are exgosed to an Annual Individual Fatality Risk of 1 in
10,000 in 2016 due to rock;roll as defined by GNS Science risk modelling.
=

—
2. THAT1,2 3 am; 4$Maon‘ Gardens be rezoned from green to red
Reason for Decision: :”

These buildings have thi;ﬁétential for immediate debris inundation from cliff
ediate risk to life.

collapse, and carry an |

3. THAT 58 Zephyr. ;’Feﬂrace be rezoned from green to red
()

Reason for Decision: ()
Q

OR
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The dwelling on this prog?;ty is exposed to an Annual Individual Fatality
Risk of 1in 10,000 in 201&due to rock roll as defined by GNS Science risk
modelling. D

Q.

O

(P

= |
4. THAT 56 Zephyr Terrace be rezoned from green to red
()

Reason for Decislon: ’

This property is exposed to an Annual Individual Fatality Risk of 1 in 10,000
in 2016 due to rock roll as ﬁgfined by GNS Science risk modelling.
N
5. THAT no other changes be made to zoning in the Govemors Bay
area :

3
Reasons for Declslon:’ ( )
For all other properties i m tﬁe red zone, the geotechnical data shows that
these properties are expgsgd to an Annual Individual Fatality Risk of 1 in
10,000 or greater in 2019}t3ue to rock roll as defined by GNS Science risk
modelling. D)

—
For all other properties clirfently zoned green, the GNS Science model
shows that they meet gr&&h zone criteria, as they are exposed to an Annual
Individual Fatality Risk Ids than 1 in 10,000 in 2016 due to rock roll, and
there is no reported evud%nce of land damage with an associated risk to life.

Area 13
Charteris Bay
Map 44

LW "

The Group reviewed the key geotechnical issues for the Charteris Bay
area, which showed that! | |
Q)

e Charteris Bay is put'side the area covered by the GNS Science risk
model and 3D modgt as there is no Light Detection and Ranging
(LIDAR) data for@h;s area.

¢ PHGG/CCC advlgors have noted that rock outcrops directly above
select properties; vg?re weakened and fractured during recent
earthquakes. As a result these properties are exposed to significant
rock roll hazard. | U)

RECOMMENDA TIONS:' A J
1. THAT 332, 334 %rgg 342 Marine Drive be rezoned from green to red

Reasons for Decision: ( > :

D
=

!
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There is a significantly eé vated hazard to life on these properties due to
rock roll, such that the ri éjs comparable to red zoned properties within
GNS Science- model!ed % as. Accordingly, it was considered that this
recommendation is cons §?e“ht with the intent of the red zoning criteria

agreed to by Cabinet.

is“ .
i &

2. THAT 336 Maring Drive be rezoned from green to red

i 5

Reasons for Decfsloﬁ:

There is a significantly efwvated hazard to life on the property due to rock
roll, such that the risk is ogﬁnparable to red zoned properties within GNS
Science-modelled areasgﬁccordlngly, it was considered that this
recommendation s consistent with the intent of the red zoning criteria
agreed to by Cabinet. 5@3

EY -ym

3. THAT no other ¢ g" ges be made to zoning In the Charteris Bay area

Reason for Decision: ij
)

For all other properties %ently zoned green, they meet green zone criteria,

Area 14

Heberden
Avenue Area

Maps 23, 24 and
25

as [and damage and an@e risk can be addressed on an indlvidua! basis,

The Group reviewed themy geotechnicat issues for the Heberden Avenue
area, which showed that 5*

¢ Continuous megiu qnd minor sized rock bluffs run along the ridge
line above Hebérdén Avenue.

¢ North of Awaroa L.ang there are also numerous medium-sized cliffs
on the eastern S%\E f the road. Properties adjacent to these cliffs
are exposedto b ﬁcltff collapse and boulder roll risks.

s South of Awaroaﬁne residential dwellings extend into reasonably
steep terrain. | _J

+« Some propertieg,%afe betow a narrow pine forestry belt, which stops
above the Evansmss? Road and Sumnervale Drive area. This has
provided some épgggec'{ion for properties downslope, but a significant
percentage of boylgars penetrated the tree line and went on to the
land below. :

o Where the tree Ime was absent, boulders travelled further down
slope, suggestmg&ggetahon does provide some mitigating effect on
boulder roll risk, gleit not a permanent one.

s GNS Sclence reqtided approximately 400 boulder falls in this area,

predominately triggered by the 22 February 2011 and 13 June 2011

(D
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e The cliff collapsei%eajs do not generally extend to the western edge
of Heberden Ave{\uﬁe, except near the Colenso, Nayland Street and
Wiggins Street ir}(é‘;sections.

O

€

=4

)
Other points of note: ()

e The GNS Science r_is;k_ model in this area has recently been modified
to more accurately-account for more prevalent rockfall sources in
select locations, antl longer boulder roll paths than the suburb-wide
average in other |g¢ations.

'
RECOMMENDATIONS!.V
T

1. THAT 141 Na ylat(rd}; Street be rezoned from green to red

Reason for Decision: ( ‘
)

141 Nayland Street has thé potential for immediate debris inundation from
cliff collapse, and carriesan immediate risk to life.

m
2. THAT 71 Hebert{éﬂ; Avenue be rezoned from green to red
L]
O

Reasons for Decision: s

This property is exposed rtc.‘wf an Annual Individual Fatality Risk of 1 in 10,000
in 2016 due to rock roll as defined by GNS Science risk modelling. 71
Heberden Avenue also If'ia's ihe potential for immediate debris inundation
from cliff collapse, and carfies an immediate risk to life.

L.
3. THAT 48, 50 and G;flaHeberden Avenue be rezoned from green fo red

(@)
Reason for Decision:’ P .

For 48, 50 and 64 Hebeé&én Avenue, the geotechnical data shows that the
dwellings located on the?”)‘é“*prOperties are exposed to an Annual Individual
Fatality Risk of 1 in 10,006$or greater in 2016 due to rock roll as defined by
GNS Science risk modelljﬂg}j

4, THAT 47 Truro ‘%‘%et be rezoned from green to red
)

Reason for Decision: (‘ ]}

(D
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The geotechnical data s%?vs that 47 Truro Street is exposed to an Annual
Individual Fatality Risk of.in 10,000 or greater in 2016 due to rock roll as

defined by GNS Scien{:eﬁ;}ék modeliing.

TOR
6. THAT 110 and;1g’gmggmnervale Drive, and 43, 45 and 47 QOcean

View Temace be:rgzoned from green to red

Reason for Decision

As aresult of further in}ofﬁat on on the GNS Science rock roli model, it was
determined that these dggiings are exposed to an Annual Individual Fatality
Risk of 1 in 10,000 in 2016 or greater due to rock rol.

6. THAT27 Oceafnglj w Terrace, and 98, 1/104, 2/104, 106 and 114

Sumnervale Drive be rezoned from green to red

Reason for Decision: gj@g‘

I

Further consideration indicated that the GNS Science rock roll mode for this
area may have underejstﬁ?atéd the risk for these properties through suburb-
wide averaging. The dw?i;ﬁgs on these properties are exposed to an Annual
Individual Fatality Risk of-1.in 10,000 in 2016 or greater due to rock roli.
7. THAT no othericgi}igés ba made to zoning In the Heberden Avenue
area e
Il
Reasons for Decision: {1}
For all other properties in-the red zone, the geotechnica! data shows that
there is the potential for jmmediate cliff collapse with associated risk to life,
andfor these properties are exposed to an Annual Individual Fatality Risk of
1in 10,000 or greater 116 due to rock roll as defined by GNS Science
risk modelling.
o

For all other properties merjtly zoned green, the geotechnical data shows
that they meet green z@r&”é‘“%ri;teria, as there is no reported evidence of land

damage with an associated risk to life, and these properties are exposed to
an Annual Individual Fa ?ﬁy Risk of less than 1 in 10,000 due to rock roll as

defined by GNS Scien@egriik modelling.

[ ;
iy

0y
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Area 15 . E"{f -

The Group reviewed the’ gy geotechnical issues for Wakefield Avenue
Wakefield North and Nayland Str&éf, which showed that:
Avenue North (D
and Nayland e The area at the b(as)’e of the cliff parallel to Wakefield Avenue and
Sl Nayland Street is/exposed to debris inundation from cliff collapse.
(North of Amold e The cliffs in this‘area have a complex geology of interlayered basaltic
Street) lava and other m?_tq[_ial of volcanic origin together and cliff collapse
Maps 20 and 21 debris (talus) at thejbase of cliffs.

e The cliff height is&gproximately 70m to 80m over the majority of the

area above Wakéfi_e_la Avenue but reduces to about half of this at the
northern end bes:ide;-"Nayland Street. Approximately 150m of the cliff
sides had failed, up'to 5m back from the original edge, during the
recent eanhqualﬂ;e;jénd aftershocks. These cliffs have an extensive
zone of low strength:material running through the exposed cliffs at
mid-height. (1)

o Nayland Street at the north end of Wakefield Avenue and below
Richmond Hill is ? posed to cliff collapse risks.

* The elevated risk-Zone extends generally to the south side on
Nayland Street 'aS; its maximum, but reduces in extent to the west as
the cliff reduces i height.

» Debris that fell fréhi the cliff near Wakefield Avenue ran out
approximately 50mion to the level terrain below the cliff. One fatality
was recorded in this area (northern end immediately adjacent to the
base of the cliff bfe'g?de Wakefield Avenue) during the 22 February
2011 event due to.debris inundation.

e The GNS Sciencgcliff collapse model shows that the area
immediately adjacent to the base of the cliff is in an elevated risk
zone but this redu,c:gs quickly to lower risk levels by the eastern side
of Wakefield Aveéj_ﬁ

RECOMMENDATION: m

)]

=5
1. THAT no changes be made to zoning in Wakefield Avenue North
and Nayland Street

C.
Reasons for Decision: Q)

For all properties in the fe : zone, the geotechnical data shows that there is
the potential for immedi ~Llg cliff collapse and land slip with associated risk to

L

life. 1

For all properties zoned %%en, the geotechnical data shows that they meet
green zone criteria, as lQer';e is no reported evidence of land damage with an
associated risk to life. :

Q)
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Area 16 , Q) | . :
. The Group reviewed the key geotechnical issues for the Wakefield Avenue

Wakefield South area, which showed that:
Avenue South LD
g::ig of Amold e A continuous largfe‘)f'ock bluff runs just below the Sumner Valley ridge

in the southern Wakefield Avenue area.

Maps 21 and 22 e The north portion.of this area has a series of moderately (about 40m
high) sized cliﬁs,ﬂthu‘e\ proximity of which to Wakefield Avenue varies
at different locationsg:

¢ The northern part'of this area (between Paisley and Arnold Streets)

o s exposed to bot:h_ b(;)ulder roll and cliff collapse risks, although the
cliffs are smaller in-this area than in northern portions of Wakefield
Avenue. =) |

o The southern pott;q,n of this area (south of Paisley Street) is exposed
to boulder roll risksi*

o GNS Science maﬁa‘ﬂed approximately 800 boulder falls in this area,
predominately trigg?:red by the 22 February 2011 event, although a
small percentage of the total boulder fall occurred on 13 June 2011.
There were likely n’%ore boulders that fell, but it was not possible to
systematically record all of these due to life risks associated with
collecting this dafa. )

Q)
RECOMMENDA TIONS:I j

=i
1. THAT 122 Waké’ﬂéldA venue be rezoned from green to red

L ‘l
(6]

3

Reason for Decision:

The geotechnical data shp\irvs: that this property is exposed to an Annual
Individual Fatality Risk of 1'in 10,000 or greater in 2016 due to rock roll as
defined by GNS Science risk modelling.

Q)

2. THAT 2/110 Wakefield Avenue be rezoned from green to red, and
that 1/110 Wakefield Avenue remain green zoned contingent on a
fee simple subdh;{is'ﬁon taking place, having the effect of creating fee
simple titles for these two properties, in place of the existing cross-
lease fitles from “1»10 Wakefield Avenue

Reasons for Declsion:é' ” -

The geotechnical data shg,{vms that the dwelling at 2/110 Wakefield Avenue is
exposed to an Annual In’ﬁi\ndual Fatality Risk of 1 in 10,000 or greater in
2016 due to rock roll as % iined by GNS Science risk modelling.

The dwelling located at ‘q{’]ﬁﬂo Wakefield Avenue is not exposed to an

D
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Annual Individual Fatality,Risk of 1 in 10,000 in 2016 due to rock roll as
defined by GNS Science risk modelling. A fee simple title subdivision is
required for the zoning rgf?mmendations to be realised.

o

D
3. THAT 4 Campbéll _S't‘_reet and 2 Denman Street be rezoned from red
to green —_ |
i
Reasons for Decision: (M "

™%
Following detailed consiééi‘aiion, the Group was advised that the GNS
Science rock roll model for'this area has, on balance, overestimated the risk
for these properties froni('sgburb-wide averaging through the benching effect
provided by adjacent land:and the road. The dwellings on these properties
are exposed to an Annual fndividuat Fatality Risk less than 1 in 10,000 in
2016 due to rock roll. ()
Ly
4. THAT the proper!yjocated at 70 Wakefield Avenue (being Lot 6
DP331163, contained in certificate of title 523222) be rezoned from
green fo red, and.that the balance of the land contained in certificate
of title 523222 (beiflg Lot 500 DP431936 and Lot 404 DP374322)
remain green zo?e d, contingent on a separate certificate of title
being issued for ’h?it land
Reasons for Dec:is;'on:g ’ |
il
The property located at K@'Nvakefield Avenue is exposed to an Annual
Individual Fatality Risk of 1jin 10,000 in 2016 due to rock roll as defined by
GNS Science risk modeﬁin;g-.
For the balance of the |; : dgfcontained in certificate of title 523222 (Lot 500
DP431936 and Lot 404 4?374322) there is no reported evidence of land
damage with an associa g& risk to life, and it is not exposed to an Annual
Individual Fatality Risk O[{FS in 10,000 in 2016 due to rock roll as defined by
ing.

GNS Science risk mode

1‘7 JI i
5. THAT 1048 Wakeﬁe’f!d Avenue and 48 Sumnervale Drive be rezone
from green to re K: 3 ‘

O

Reason for Decision:

@
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Q)
These properties are exij?? ed to an Annual Individual Fatality Risk of 1 in
10,000 in 2016 due to roq% roll as defined by GNS Science risk modelling.

Q.

O
-
i
.
4)
6. THAT no other cha_n;qes be made to zoning in the Wakefield Avenue
South area — -
)
Reasons for Dec!slon:(,; ‘]3 "

—4
For all other properties if ﬁ"le red zone, the geotechnical data shows that
there is the potential for 'im?nediate cliff collapse with associated risk to life,
and/or these properties ?r% exposed to an Annual Individual Fatality Risk of
1in 10,000 or greater in,2q;16 due to rock roll as defined by GNS Science
risk modelling. ( y

For all other properties clryently zoned green, the geotechnical data shows
that they meet green zoq_g_}cri_teria, as there is no reported evidence of land
damage with an associated-risk to life, and these properties are exposed to
an Annual Individual Fatﬁ!ﬁy Risk less than 1 in 10,000 in 2016 due to rock

Area 17

Taylors Mistake/
Boulder Bay

Maps 28, 29 and
30

roll as defined by GNS Sciénce risk modelling.

c |
The Group reviewed the.géotechnical issues for Taylors Mistake and
Boulder Bay area, which-Showed that:

e Areasonor nealﬂtﬁeqshoreline of Taylor Mistake Bay and Boulder
Bay are subject t?)‘%levated life risk from cliff collapse.
e Areas to the north-and south of Taylors Mistake Bay are also subject
to boulderroll. )|
L
RECOMMENDATIONS{ ~

Q)
1. THAT 1,2, 4,8, Qﬁ%nd 10 Boulder Bay be rezoned from green to red
L
()

A
Potenlial for immediate debris inundation from cliff
)

Reason for Decision:

These structures have tl]L
collapse, and carry an ir?llediate risk to life.

2. THAT 30, 31, 32§aﬁd 33 Taylors Mistake Bay be rezoned from green

(D
=3 30
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to red QH

()
Reasons for Decislon_:é- E )

The geotechnical data sﬁo&/s that these structures are exposed to an
Annual Individual Fatality Risk of 1 in 10,000 or greater in 2016 due to rock
roll as defined by GNS Sciénce risk modelling. 30 Taylors Mistake Bay is
also exposed to the potential for immediate debris inundation from cliff
collapse, and carries an'immediate risk to life.

()]
3. THAT 28 Taylors-Mistake Bay be rezoned from green to red

Reason for Decision: ”

7))
This structure is located onia cliff top, and is exposed to the potential for
immediate cliff collapse, (and carries an immediate risk to life.

4. THAT 55, 56, 57,58, 59 60, 62, 63, 64, 67, 68 and 69 Taylors
Mistake Bay be rge oned from green to red

Reason for Decision: (_ 3‘ |
(\3
These structures are expoged to the potential for immediate debris
inundation from cliff colla&;e ‘and carry an immediate risk to life.
5. THAT no other chahges be made to zoning in the Taylors Mistake/
Boulder Bay are - |

Reasons for Decision:.~

For all other properties ioﬁé'd green, the geotechnical data shows that they
meet green zone criteria('ds there is no reported evidence of land damage
with an associated risk tb |[fe and these properties are exposed to an
Annual Individual Fatahty I§|sk less than 1 in 10,000 in 2016 due to rock roll
as defined by GNS Scnepog rgsk modelling.

Area 18

Ferrymead, St
Andrews Hill
Road & Quarry
Road

Map 13

—
The Group reviewed lhe,tlgqy geotechn[cal issues for the Ferrymead, St

Andrews Hill Road and Quarry Road area, which showed that:

o This area has a é{o!r)ﬁp]ex terrain with a number of small cliffs (in
some cases man‘;r@de) bordering Main Road, and man-made cliffs
around Quarry R;?F'd and the CCC reservorr.

e The cliffs comprlie pck in some areas, and loess soils in others,

e This area is exposed to cliff collapse risks and has experienced

significant land damage the cliffs bordering Main Road have been

)
= | 31

33



i

Port Hills Zoning Review Advfsmy Group

b Canterbury Earthquake
Recovery Authority

modelied by GN :{% cience, but other cliffs and sfopes in this area do
not meet the cnt to be included in the model.
s Ground cracking{@ar Main Road is most likely related to the effects
of liquefaction.
» The cause of the ground cracking to the west of King Park is related
to the effect of eéﬁﬁuakes on the steep loess cliffs that border
Quarry Road In’th‘i?’ area.

RECOMMENDATIONS ==

1. THAT 62 Main Rgmg;gd be rezoned from green to red
Reason for Declslon:é s
As defined by GNS Scieﬁ& risk modeliing, 62 Main Road has the potential

for immediate debris inu pdation from cliff collapse, and carries an immediate
risk to life. ; g

2. THAT 10 Quanyf@?éad 2/51A and 51C St Andrews Hill Road be
rezoned from gr%@ to red

Reasons for Declslon;: e |

Further consideration 2 and.éxpert advice indicated that 10 Quarry Road, and
2/51A and 51C St AndreWs Hill Road are exposed to the potential for
immediate land damageth an associated risk to life as a result of the
earthquakes, Accordmglyg was considered that this recommendation is
consistent with the fntent of the red zoning criteria agreed to by Cabinet.

3. THAT 39 Mount E{éasant Road be rezoned from green to red

B
49'/ WA
Reason for Declslon ‘**zfg

e
As defined by GNS Sciegee risk modeliing, 39 Mount Pleasant Road has the
potential for immediate ¢ ris inundation from cliff collapse, and carries an
immediate risk to life. W

4. THAT no other;c@gges be made to zoning In the Ferrymead, St
Andrews Hill Roa f@)d Quany Road area

Reasons for Decislon :5@

For all other properties i@e 'red zone, the geotechnical data shows that

32
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there is the potential for ~frif;nediate cliff collapse or land slip with associated
risk to life. & n

(D
For all other properties qEJr’gently zoned green, the geotechnical data shows
that they meet green zone criteria, as there is no reported evidence of land
damage with an associated risk to life.

it

=g

)

()

|

Area 19

McCormacks
Bay, including
the Balmoral Hill
Area

Maps 14, 15 and
16

[ -

The Group reviewed the'kéy geotechnical issues for the McCormacks Bay
Road area, including the Balmoral Hill area, which showed that:
7))

e The Balmoral Hilk géa is on a ridge line, or knoll, located between a
series of variable height cliffs abutting McCormacks Bay to the west,
Main Road to the north and Redcliffs to the east. Access to this area
is via Glenstrae I@q}"d to the south, and via Balmoral Lane from
McCormacks Bay-road.

o The cliffs to the es% and north vary in height, starting from about
15m. The Iower\g{ornon of the Redcliffs area is a sea-cut cliff up to
50m in height. 1)

o Pockets of mediumisized cliffs border the eastern side of
McCormacks Ba&ﬁbad where material fell on to or beside adjacent
houses. Towards: I"{e north the cliffs increase in height (between
McCormacks BayRoad and Glenstrae Road) and generally more
rock debris fell from the higher cliffs.

e This areais expdse;d to cliff collapse risk. The Group agreed that,
based on feedback.received from PHGG and GNS Science, life risk
associated with ﬁlif{ ﬁollapse is underestimated in select areas and

that the cliffs ha ﬁ own signs of on-going deterioration.

oot

RECOMMENDATIONS:, .
=
1. THAT 120A and 1208 McCormacks Bay Road be rezoned from
green to red (-
Q)
Reason for Decision: -

(D
120A and 120B McCormaEcks Bay Road have the potential for immediate
debris inundation from c!jﬂg_qfollapse, and carry an immediate risk to life.

(D
2. THAT6and 8B g)‘rﬂoml Lane, and 156 and 156A McCormacks Bay
Road, be rezone 'f[om green to red

M |
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Reasons for Decision: QW

The Group agreed that tbéjGNS Science cliff collapse model for this area
understates the risk to t _‘e§e dwellings. 156 and 156A McCormacks Bay
Road have the potential for immediate debris inundation from cliff collapse,
and carry an immediate fisk to life. 6 and 8 Balmoral Lane have the potential
forimmediate cliff collaps€, and carry an immediate risk to life. Accordingly,
it was considered that this.recommendation is consistent with the intent of
the red zoning criteria agreed to by Cabinet.

(D

3. THAT76 McCorvEna“:qks Bay Road be rezoned from green to red
Reasons for Decislon: ¢ )
=
Further consideration anf’éf’ éxpert advice indicated that the property is
exposed to the potential for immediate land damage with an associated risk
to life as a result of the earlhquakes Accordingly, it was considered that this
recommendation is conms?ent with the intent of the red zoning criteria
agreed to by Cabinet. ‘
C)
4. THAT no other cba,nges be made to zoning in the McCormacks Bay
and Balmoral H!” area

Reasons for Decision: ( 1 )
B

For all other properties in tl’;e red zone, the geotechnical data shows that
there is the potential forjmmediate cliff collapse or land slip with associated
risk to life, and/or these pr&peﬂies are exposed to an Annual Individual
Fatality Risk of 1 in 10,000 or greater in 2016 due to rock roll as defined by
GNS Science risk modeﬁldg

Q)
For all other properties currently zoned green, the geotechnical data shows
that they meet green zone ,lcntena as there is no reported evidence of land
damage with an assocra{eg risk to life, and these properties are exposed to
an Annual Individual Fatality Risk less than 1 in 10,000 due to rock roll as
defined by GNS Science. gi?k modelling.

Area 20
Moncks Bay
Maps 17 and 18

The Group reviewed the; Iﬁy geotechnical issues for the Moncks Bay area,
which showed that:
AJ
e Moncks Spuris Y iorth-south running narrow ridgeline, the north end
of which finishes just before Main Road.
o There is a small gea-cut rock cliff at the end of the ridge which is
included in the GNS cliff model. The remaining ridge line is covered

()
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in a loess blankegp variable thickness.

e The loess banks e‘pmd two properties immediately south of the end
of the spur partly,f Jled during the earthquakes, and as a result, CCC
issued s124 notici s on both properties.

e The area around Red Rock Lane and Bay View Road had isolated
rock outcrops, many of which have recently had remedial works
undertaken on them. Together with topography effects, this indicates
that GNS risk maps.overstate the rock roll risk in this area.

D
()
|

RECOMMENDATIONS: )

'ff ) B
1. THAT 4 and 8 Mgwk_s Spur be rezoned from green to red

q),
Reasons for Decision:
Further consideration and &xpert advice indicated that these properties are
exposed to the potential fo? immediate land damage with an associated risk
to life as a result of the earlhquakes Accordingly, it was considered that this
recommendation is oonsgtaent with the intent of the red zoning criteria
agreed to by Cabinet. - 3

=
2. THAT 69A Bay Vjév Road be rezoned from red to green
-5

Reason for Declislon: é 3 |

The Group agreed that,,the‘?:GNS Science rock roll model has overestimated
the risk for this property. Thus, it is judged that the dwelling on this property
is exposed to an Annual|lndividual Fatality Risk of less than 1 in 10,000 in
2016 due torock roll.  (\)

1
3. THAT alot (Lot 1 D,;F? 48814) associated with 14 Cliff Street be
rezoned from requt% green

Reason for Decision: :”

The zoning boundary Iinr'?é"'-féfr 14 CIiff Street had not been drawn sensibly to
include all land in the title:

i
4. THAT no other cg%?%es be made to zoning in the Moncks Bay area

Reasons for Decision: E §

D
=3
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For all other properties iq the red zone, the geotechnical data shows that
there is the potential for j tp ediate cliff collapse or land slip with associated
risk to life, and/or these properties are exposed to an Annual Individual
Fatality Risk of 1 in 10.0% JJor greater in 2016 due to rock roll as defined by
GNS Science risk modelling.

)
For all other properties ‘curfently zoned green, the geotechnical data shows
that they meet green zone criteria, as there is no reported evidence of land
damage with an associated risk to life, and these properties are exposed to
an Annual Individual Fat@!i;y Risk less than 1 in 10,000 in 2016 due to rock
roll as defined by GNS Science risk modelling.

Area 21 o T

The Group reviewed the: kéy geotechnical issues for the Beckenham,
Beckenham, Cashmere, Cashmere Hi[ls Hillsborough and Huntsbury areas, which
Cashmere, , 3=

showed that:
Cashmere Hills, (i)
gillstbzrough and e This area generally compnses several north-south running valleys

untsbury with dnscontunuom{s jock outcrops running near the crest of these

Maps 1, 2, 3,4 valleys and occasional localised small cliffs.
and 5 e The cliffs comprise-rock in some areas, loess soils in others, and a

number are man-made.

 The properties in‘t (the upper and mid-slopes of these long valleys that
have rock outcrops‘above them are exposed to rock fall risks.

o Properties above and below some of the localised cliffs and steep
slopes are expos tg to localised cliff collapse risks (e.g. View Terrace
and Port Hills Road).

e Approximately 200 fallen boulders were mapped in these areas,
reflecting smaller, Iqss continuous rockfall source areas and the
greater distance from the earthquake epicentres.

o Pockets of ground cra_cklng damage occurred in this area, focused
around small man-made cliffs in some cases, and on the lower valley
slopes where they abut level ground at the valley base. This slope
damage is probabli dUe, in part, to liquefaction and lateral spreading
in the valley base )

e Part of the Lucas L&ne area is exposed to a landslide risk with an
associated risk té.life, and remedial works are being designed to
address this |ssue‘l))

# \
RECOMMENDATIONS{})

1. THAT S Reservojr”f.gne, 68 Rapaki Track, 212A Centaurus Road
and 79 Bowenvalg Avenue be rezoned from green to red

C)

Reason for Decision: { )

D
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Q)
The geotechnical data s pgvs that the dwellings on these properties are
exposed to an Annual Ind idual Fatality Risk of 1 in 10,000 or greater in
2016 due to rock roll as %le[med by GNS Science risk modelling.

O

2. THAT no other cb,ﬁpbes be made to zoning in the Beckenham,
Cashmere, Cash(mere Hills Hillsborough and Huntsbury area

(D
Reasons for Decision: ™ *
For all other properties in the red zone, the geotechnical data shows that
there is the potential for |mmed|ate cliff collapse or land slip with associated
risk to life, and/or these 6ro§erlles are exposed to an Annual Individual
Fatality Risk of 1 in 10 Oop,,or greater in 2016 due to rock roll as defined by
GNS Science risk modelllng

[ u
For all other properties cd’ﬁently zoned green, the geotechnical data shows
that they meet green zone triteria, as there is no reported evidence of land
damage with an assomageé risk to life, and these properties are exposed to
an Annual Individual Fatality Risk less than 1 in 10,000 in 2016 due to rock
roll as defined by GNS Sciénce risk modelling.

Appendix 1 - Terms of Reference for the Pokt Mls Zoning Review Advisory Group

1)
Appendix 2 — Overview map & ;

Appendix 3 — Full list of property addresses .‘ n ;
Appendix 4 — Recommended changes map @ )
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Minute
Addendum:
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Subject

introduction

\\ ({"‘\ [ ;
e o~
D |

Canterbury Earthquake
Recovery Authority

)

i3

ACTION / Issues

In the week of 11 Febrdary 2013 the CERA policy officials working on the
advice to the Minister for Canterbury Earthquake Recovery met with him to
discuss our Review Minutes/Recommendations.
e

As a result of that meeting the Minister asked to meet with the Chair to seek
clarification on our findihgs: To this end Keith Tumer, David Jennings and
Diane Tuner represented t’he Group at the meeting with the Minister at 9am
on Thursday 14 Februa’n{}f Irfon Jones also attended to provide technical
support as the issues are.easier represented on screen rather than hard
copy maps. ~,

Keith provided a summa'ry’.;of how the Group had gone about its task. At that
meeting the Minister s?gght' clarification on a three matters. The section
below deals with those qudstions,

()]
All members of the PI&%BAG were provided with the information in the
following section. They subsequently indicated their agreement with the

statements. There was r'&o-}:hange to the Minutes.

The Minister also reqdes"ted that the Minutes include a map reference
number. This was done énd)a revised set of Minutes were prepared.

Additional
information as
requested

0Ny |
1/91, 93 and 97 Wakeﬂélq Avenue and 2 Denman Street (map 21):

—
At the request of the PHZRAG a review of the risk profile for this area
(including a site visit) was-gonducted by GNS and PHGG. They advised that
the rock roll risk should bejreduced in the area, as the rock roll source areas
in this area were less sgg'nificant than the suburb average used in the risk
models. This affects the properties located at 67, 69, 81, 83, and Wakefield
Avenue and 2 Denman St?ee't. GNS identified that the rock roll risk to these
properties is between 10-4 and 10-5.which is less than the Annual Individual
Fatality Risk of 1 in 10,?q0lor greater at 2016. On balance of the available
information, the panel 99[eed that the property be rezoned from red to
green, : .».

="
97 Wakefield Avenue i$ Ioctated on the edge of the zone affected by the
reduced source which had resulted in an overstatement of the risk in this
particular area. On bél(arice the panel agreed that the property should
remain green. -

Q)
69A Bay View Road an.'(d 6 Red Rock Lane (map 18):

(D
The PHZRAG were adyised by CERA’s Chief Geotechnical Advisor (after
site inspections and disqgf§§[ons with members of PHGG and GNS), the life
risk affecting 69A Bay \Lfﬁ\,y Road was overstated. The rock roll source area
is diminished as a result-of works that had been undertaken by the land
owner to reduce the size’ of the source area and risk from rock roll. On

consideration of the ava'fl_ﬁa_?ple information, the Panel agreed that on balance

D
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the GNS rock roll moc{e@etestimated the risk to 69A Bay View Road and
that it be rezoned fromgrgg}tojgreen.

The property at 6 Red @k Lane has a small, localised source area which
was located on the bu§i%ing platform. Work associated with the construction
of the foundations for a dwelling on this site will remove this issue. The
modelling for this property was considered to be an anomaly. The panel

agreed that no change igﬁg@mmended to the zoning of this property.
4 and 8 Monks Spur Laﬁ@ (rfnap 17):

The eight metre near veftical loess cliff adjacent to the properties at 4 and 8
Moncks Spur Lane wag“not included in the GNS model as it generally
included sea-cut rock cliffsjonly.

The PHZRAG was adyiééd by CERA's Chief Geotechnical Advisor that the
loess cliff presented an ififfiediate life safety hazard, caused or accentuated
by the earthquakes. In.'several areas the cliff failed and impacted the
dwellings at 4 and 8 Moncks Spur. Remediation of the cliff would require
both buildings to be defm%}?h:ed.

On balance, the GrOupé é"ﬁ‘?eed that while the properties did not meet the red
zoning criteria, they did mest the Intent of the criteria and the risk to life is
such that the panel reco %pded they be rezoned from green to red.

Issues arising
subsequent to
the meeting with
the Minister for
Canterbury
Earthquake
Recovery

Following the meeting wwffﬁ the Minister, officials identified that one property
that had been recommefidéd by the Group to be rezoned from green to red
had a section 124 — 21'*Harmans Road. Cormrespondence with CCC/PHGG
has indicated that alt;hﬁhi the revised GNS risk line showed that the
property is outside the 'rigk line, that CCC/PHGG would not be lifting the
$124 notice off 21 Harmns Road as the house was hit by a rock as a result
of the earthquake and t/i& jdentified rock source above the house (east side)
is in poor condition. In ﬁﬁ s-case the Group agreed that CCC/PHGG Is saying
that the ground truthing ﬁeg not support the model for this property.

Accordingly the Group freliewed their initial recommendation and agreed
that it was no longer apprgpriate. The Group recommends that the property
at 21 Harmans Road retairs the red zoning.

This recommendation jis%:%ﬂécted in the Port Hills Zoning Review Advisory
Group minutes issued p:ﬁ;is February 2013, and accompanying maps.
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