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Hon ﬁerry B‘mwn!ee
Minister for Canterbury Earthqtmke R
‘Parfiament Bulldings
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Bﬁu‘ Hiniﬁter BmWn'fe&

Im remm to your !ettar orthe 12‘* ﬂfﬁl‘dh please find attached the following.

e The Port Hills Zoning Review A&p Group minutes and
- recommendations that have beeﬂﬂxpdated to pmmde furﬁzer reasoning
- for the 2oning recommendationg
s The minutes of the Advisory Gr
where the Group rmewed ali me _
- your letter. '
¢ Auwble prepared by the Adw:m rqup that proviies reasons for the
zoning status of each of the prnpe és in appendix A and B nfyour letter,
« An umated setuf zoning maps @ re decisions. |

simeenngs of 19 March and 3 April
perties listed In appendzx Adnd B of

As you may be: aware the Group remn las soon as the secretariathada
chane# to extract, fram our previous m¢ al) the considerations the Gruup
had made for cach of the properties in n. This meeting eccurred on
Tuesday 19 March 2013 and we mokthe-ftﬂl day to eonfirm oridentrfy allthe
reasons l'm' each property listed. U |

' I would like to &mphaszse that the Grovpgac cons:dered the entire Port Hills
area not only those areas covered by tbﬂiﬁﬁ modeling. Even within the sreas
covered by the modeling a wide range 1tional mfommuan influcnced our
decmons. For example*

a] Field mported land -:ra( mapping

b) Ground bruthing reports

c] GHS reports (some very preheﬁsive]
3D modeling

e] Supplementary geofed:  advice requested by the pane] at
eariier meetings

f) Model revisions repormm he panel but not indwded in the maps

gl  Model accuracy guidzmce@um geatechnical experts.

All of these additional sources ofmfumy 5» it do modify the way in which the
modeled risk contours on the maps prnﬂ}mi to you should be interpreted.
For example: Xe)

O
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a  Cliff collapse retreat hnewe very inaccurate against ground

Eruthing at the ends of thadliff zones—the model doss riot capture
redudng cliff height or; f'-,“-i" ply slaping ground adequately so
careful interpretation Ea v ired in tirese model zones,
b} Cliff coliapse moded re IS are: much hetter an high and steep diffs
thantheyar&forhwdr fod §te:epljrshp§nggmund '
- g) Cliff retreat lines do m)t fpllow the ofiff profile accurately where
' the diff propagates i nioaPar valley,

- d} 3D modeling generally f Iorestimates rock roll risk because there -
are many situations w@u!ders were mapped well beyond the
extremities of the 3D my

e} The 2D model does not 3 Yhys account for specific geographical
features mdetermfmng ﬁ'uﬁles,as it incorporates area
averaging effects that ar é[ways consistent with ground

: truthing and field obsers 15.

B Man made ctiffs are trea E‘F sane as natural cliffs by the model
bt we have both good ﬁ@!;cwdeuce and geotechnical advice that
man-made cliffs are mo qé.sﬁabile than naturat ones. .

‘These are hot an exhaustive list of the co“"s;cieraﬁons the Group had to take into
account throughout its work. They are prdwided to help explain why the reasons
for each property zoning decision ar*e,éan}e cases, necessarily abbreviated

lnaddltiun theys!mwwhy zoning cond] hs may differ markedly from those
that could be derived from only conside) s the 2D map risk profiles.

One mattel that was 1mnmiﬁte1y apparant to the Gmup, from the ap;mndix lists,
was that there were many lots that wer JFA’-‘ 7&‘1 because the rick contours crossed
the land boundary For these propeme criterion applicd was the location of
the risk line in relation to the main hah' alpe !mildmg (dwelling). This is because
the risk model assumes cooupancy ofae yapat for 67% af each day.

Consequently more than [40%] afthe Lotsn the appemim are explained by
this.

nson 9 Man:h the Group has
small nuraber of Council properties
1ist. These properties are:

@g

Please nate thatasa result of our delib
revised its recommendations in respect
and vacant sections which werenot on

2 Stronsay Lane

10 Reservoir Lane

11 Reservoir Lane

54 Morgans Valley

27 Morgans Valley

2B4R Main Road Reddiffs
64 Hebertlen Avenue

 * 8 % & & #
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you further on our respﬁngc, H you

1 would be happy to meet with you to
think this would be helpful.

Yours sincerely
Keith Turner |

CHAIR
PORT HILES ADVISORY GROUP

ayl Ag pese
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‘Minutes

. ) : . Cantarbuty Eartfiguake
Port Hills Zoning Review Adws&p Group Reovery Authrity

)98%

Date & Time 9 00 am 5.30 pm Mondp 26 November 2012 8.30am — 7 OOpm Tuesday 27
November, 8.30am — 7. OOp ednasday 28 November, 8. 30am —7 .00pm
Thursday 29 November, 3 Bﬁﬁm 5. 30pm 11 December, 2.00pm — 4. 00pm 17
December, 12.00pm — 1 :30pm-~19 December 2012', 9.00am - 7. 00pm 19
March 2013, 7. 00pm- 8. oom April 2013

Location CERA Offlces Chrlstchurch?

Meeting Advisory Group ,; %’ Attendees:
- Dr Keith Turner — Indepan ent - DrJan Kupec - CERA
Chair m - - John Scott — CERA _
- Diane Tumer - Depu_tff f - Chris Massay — GNS Science
Executive, Recovery Stfatbgy, - Don Macfarlane = CCC/PHGG
Planning and Policy, GEI - Ethan Stetson— CCC
- Kevin Locke — Generail_ Aanager, - John WA Scott - EEEA
Capital Pro?ramme CG fwithheld under section 9_2)(a)_lCERA
- David Jen_nlngs Indepﬁntient N — CCCIPHGG
Geotechnical Engineer - Bronwyn Arthur - CERA?
- Patricia Noble — Senior %gal - David Corlett —~CERA?
Advisor, CERA —ta - - Katrinka Good ~CERA
(D -
Background TIRLL L] Referen%e@“t?e Port Hills Zoning Review Advisory Group
Papers = Overview map of PoftHills showing review requests
= Cabinet Paper anc | 5 ofnmendations - Port Hills Zoning Review

Framework October 12

» Cabinet Minute - Pomlls Zoning Review Framework October 2012

= - Joint Ministers PapemRezonfng Lucas Lane October 2012

= Joint Ministers PapqﬁRezoning White Zone Rock Roll Properties in
the Port Hills August2012

»  Joint Ministers PapeQRezomng properties in Horotane Valley and
Bridle Path Road Sdplember 2012

= Briefing Note - Mltlgg;zm Measures for Horotane Valley and Bridle Path
Road August 2012

] Bnefmg Note - Whithne Rock Roll Properties - Zonlng

pil

1 Kevm'Locké was not in attendance for the 19 Dmm ber meeting and attended the 19 March 2013
meetmg until 12 noan. _ '
Bronwyn Arthur attended only the 19 March ZO@eehng, from 9.00-9.10am.

3 Davld Corlett and Katrinka Good only attended %3 April meeting of the Group,




Minutes éj CERA i

Canterbury Earthquake
Port Hills Zoning Review AdVlb 1y Group Bei:‘DVervAuthdrig‘
Considerations Aug rla 2012 '

* Briefing Note - Proceﬁ and Timeline Going Forwards on the Port Hills
July 2012

»  Joint Mlnlsters Pape@;!}razoning in the Port Hills June 2012
= Briefing Note - Cliff psein the Port Hills June 2012

= Joint Ministers Paf) Rezoning Some White Zone Propertres in the
"~ Port Hills Green May 012

= Briefing Note - Inrtraréﬁgnsrderatrons Followmg Receipt of Geotechnical
Reports in the Port Id%s May 2012 .

= Briefing Note - Port HrIIs Whrte Zone - Update January 2012
* Brlefing Note - Port ls White Zone Indicative Timeline January 2012

» Cabinet Minute and P per Port Hills White Zone: Some Further Green
Zoning December2 44«

= Briefing Note - Inrtra zoning of white residential land in the Port Hills
November 2011 | D .

= Cabinet Minute ang Faper - Canterbury Earthquake Recovery:
Rezoning of Wh_ite;( Jnzoned) Non-Residential Land November 2011

= Briefing Note - Port Rl s White Zone Update and Declsion Process
Qctober 2011 | :

»  General legal advr ta Iéd at 19 March meeting

«  Joint Ministers Pape Decfsions on Canterbury Land - Green Zones
for Banks PenrnsulaE;tober 2011

» Joint Ministers PapefBlnrtlal Green Zones for the Port Hills September

2011
» Cablnet Paper - Lan’d?ﬁamage from the Canterbury Earthquakes June
2011 { O

= All zoning applrca@orms and additional information provided by
property owners requasting a zoning review

Geotechnical * Institute of Geologlcﬁlﬁ‘ud Nuclear Sciences (GNS Science) reports:

Data : - Canterbury Eah@hakes 2010/2011 Port Hills Slope Stability:

Geomorphologympplng for rockfall risk assessment

- Canterbury Eart@'ékes 2010/11 Port Hills Slope Stability:
Principles and g@na for the assessment of risk from sltope
instability in ther- Port b Hrlls Christchurch

- Canterbury Eaﬂ@}rakes 2010/11 Port Hills Slope Stability: Pilot
study for assessmg“hfe—safety rrsk from cliff collapse

- Canterbury Eartlﬁhakes 2010/11 Port Hills Slope Stability: ere-
safety risk frorn ollapse in the Port Hills

- Canterbury Eart l:<es 2010/11 Port Hills Slope Stability:
Additional assés ent of the life-safety risk from rockfalls (boulder

rolls) GNS Con's )|t _n:cy Report 2013/214 September 2012 FINAL
- Canterbury Eart .akes 2010/11 Port Hills Slope Stability: Pilot

fiompEd
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Port Hills Zoning Review Advisgry Group Retovery Authority
study for assess Iiife-safety risk from rockfalls (boulder rolf)
- Canterbury Eart yakes 2010/11 Port Hills Slope Stability: Life-
safety risk from &olsldalls {boulder roll) in the Port Hills
=  GNS summary broc@lm Understanding life safety risk concepts for
rockfall and cliff oo:llaﬁg%x e in the Port Hills
= GNS summary brachu Understanding life safety rlsk concepts for
rackfall ang cliff co;ﬂ‘aﬁe in the Port Hills
*  GNS summary brochure: Life-safety risk from rockfall on the Port Hills
* Field mapping of IanéjD acking by Port Hills Geotechnical Group and
GNS Science |
= Christchurch City ngl - Rockfall ground truthing reports for

individual sites

«  Canterbury Earthquéke Recovery Authority - Geovert Port Hills 3D
rockfall modellmg rengt

*  Aurecon GIS map sﬁﬁ’em for CERA zoning based on data sourced
from GNS Smence Port Hills Geotechnical Group (PHGG) and 3D
Geovert rock roll m e information for the Port Hills as at 26 November
2012 |

= GNS rockfall risk m revislons reported to the Panel and included in
the GIS viewer i _

=  Guidance from gebtec nical experts on GNS risk and Geovert 3D
rockfall models accm@ and limitations

= Supplementary geotgohnical advice requested by the Panel from
geotechnical experts. t GNS Sclence, Christchurch City Council,

PHGG and CERA| == |
PHZRAG 1. Consider all appll@‘ions from property owners in the former Port Hills
objectives White Zone wha @ to have their zoning reassessed.

2. Make recommen(f_:ons to the Minister for Canterbury Earthquake
Recovery for chang®s where it is found that in the judgement of the
PHZRAG (the Grou )i -

a. The zomnma property is inconsistent with the criteria
agreed by@bmet OR

b. There areﬁ_ﬁomalles in the zoning of a property because:
i. Thmundary lines have not been drawn sensibly,

an@r |

ii. Thsmreen zoning of an individual property, or a small
nuBBer of propertles would result in clearly not viable
Infiaslructure servicing costs. (This would typically be
be@se such propertles are serviced by infrastructure

y,or partly in a red zone, or the main purposs of

thes fiastructure is to service properties in a red

z0
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Minutes
Port Hills Zoning Review Advi

Introduction -

Subject

Canterbury Earthquake
Grou p Recovery Authonty

posedey

ACTION ! Issues

1. The purpose of theiGroup is lo check that: :
o The redlgreenisi?nmg criteria have been consrstently applied; and
+ Boundary lines ave been drawn sensibly (in accordance with the
criteria takingsinte account existing boundaries).

2. ‘The Group mustanef h a joint recommendation; Dr Keith Turner
(Chair) has a casting vote if required.

3. The Group will rrt is ﬁndings' to the Minister for Canterbury
Earthquake RetoVgry o

NOTE: These Minutes itgntify Individual properties by reference to
maps which also show ¢ k lines derived from GNS Sclence studies on
modelllng o

rock roll and cliff colla

it is important to recogm e that the Group considered informatron from
multiple sources as Ils eq: above when forming its recommendatlons
This was necessary be@use :

¢  The Group conﬁred the entlre Port Hills area (defmed as
75km? of elevatr land located from Westmorland to Sumner, as
well as Lytteltqg Diamond Harbour), not only the areas
covered by the GNS: Sclence life safety risk modellmg, and

e  Forsome propeﬁr:s within the areas modelled by GNS Science,
due to complex ology and topography, and Iimltations In the
GNS model, the'G oup considered other sources of information
and expert ad\;'rl n ‘order to gain a more accurate prcture of
the true level olg

Background -
Policy

Overview of the policy Trmev

k exposure

vork for zoning and issues pertaining to the
Port Hills. Please find ltﬁﬁ"‘erms of Reference for the Group attached.
{Appendix 1) D '

1
Presentation provided bm
- John WA Scott, Prin€iBal Policy Advisor, CERA

i

WUSAOD

£
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Cantertiury Earttiquake

Port HI||S Zoning Review Adws;qry Group Retovery Autharity

Backgroun_d -
Geotechnical
Data

B¢
Overview of the ba‘ckgro _i' andm'et'hodology used in the Institute of
Geological and Nuclear 145 ces’ (GNS Science) reports, the Port Hills
Geotechnical Group’s ( HGG) work; Geovert 3D rock roll modelling and

geotechnlcal assessment'which informed the Government's zoning
decisions. Summary datwas available for each area and was discussed.

GNS Science’s life nsl:&%cl‘ roll and cliff collapse studies and associated
models have been : pendently peer reviewed by internationally-
recognlsed experts To Taig, Laurie Richards and Fred Baynes. GNS
Science’ s normal mtern I‘? ew processes have been followed.

Presentations prowded e |
- Dr Chris Massey, GNQSClence
- Don Macfarlane, PH®BGY Christchurch City Council (CCC)

Background —
Infrastructure.
Considerations

- DrJan Kupec, Chie}f otechnical Advisor, CERA

(D |
ccce has not identified. a_? areas where the green zoning of an individual
property, or a small num qf properties, would result in clearly not viable
infrastructure serwcing ;) f(compris'ing the three waters and the roading
system), Y ' -

Prosentation provided by k
- John WA Scaott, Pr’i:nfu_p,al Policy Advisor, CERA

Site visits

e
Prior to beginning the dertmled assessment of all applications for review, the
Group made site visits ‘t yasrange of green zone and red zone areas
representatlve of the ar _ ur;Ider review. This enabled the Group to
understand through fi el ' sérvation the geotechnical factors affecting
zoned and review prope[tks iand included the majority of areas where the
avallable data Ind:cated a possible change in zoning should be given
careful COnsideratlon F 1l |ng the review, the Group undertook a second
round of site visits to moﬁ}areas to confirm that field conditions matched the
GrOUp S recommendatfoﬁ,

General
Observations

‘; m) 1
Through discussions W@NS Sclence and PHGG representatives, the
Group gained an unders@dmg of how the GNS Science studies assessed
future Annual Induvudual mtahty Risk (AIFR) in the Port Hills based on
seismicity; weather; geo logical and topographic conditions; boulder roil and
cliff collapse data coIIec\ég between 2010 and 2012; and ground truthing by
the PHGG. [GNS Sclence in most cases adjusted its life-risk models on the
basis of this ground truth] ] GNS Science reports have been peer
i‘_eviewed by independe n\fﬂntgamationalIy-recognised geotechnical and life-
risk experts. ) :

The Group accepted thegNS Science studies on life risk for rock roll, cliff

@
?%’::E 5
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Cantsrbury Earthauake
Port Hills Zoning Review Adw Ty {Group Becm.reryAuthong(

collapse and debris i |nu oA 1on as the primary geotechnical resource to
"|support its review of zq (39 decfsmns but emphasised that other-sources of
information (as listed In these Minutes) were also used.

The Group therefore alsg greed to consider new geotechnical mformatuon
furnished by GNS SCIen 58,"or where relevant, advice and information
derived from the PHGG @;CC and other experts, and results from the
Geovert 3D (3D) rock rbil@udy _

The Group noted some I@f’ahons |n the GNS Science model, which
underscored the need iquerc:se judgement and In some cases seek new
expert advice in formlng %mg récommendations:

e The GNS Smence ﬁl‘@‘del related to the use of suburb-wide
assessments to premgrigt rock roll. While generally appropriate, the GNS
Science model may- eally over or understate life risk for particular
properties, due to |6 Ilsed effects that were averaged out by the area-
wide models. ,

« GNS Science's clifﬁfeqllépse studies have not assessed cliffs less than
10 metres in helght.ol}gt angles of less than 45 degrees, man-made
cliffs in areas wntho@pre -existing slopes, slopes that were not formerly
coastal cliffs, or spﬂ"ﬁhffg;

¢ GNS Science’ assess ént of life risk on cliff tops has been based on
observations from r&c nt earthquakes, and the application of these
observations to oth g eolog[cally and topographically similar slopes in
the Port Hills. | —

* Insome areas, GN@@Clence reports, PHGG reports and the 3D model
have under predlctedgboulder run out distances and/or bounce heights.
This is due to site-spacific variations in some areas, such as the shape
of slopes, the siz_e’:!ﬁpe of boulders, and the nature of the materials
and vegetation alorig3he rockfall paths.

+ it was noted for the roup that the 3D model was commissioned by
CERA in order to 'pgré a separate report based on a different

methodology from Science models and PHGG reports. This 3D
report was lntende «Q serve as a counterpomt and secondary
resource. ltis com n}-lf-_- to prellmlnary design-level data, and was not
internationally peer-* Iewed In some cases there were marked
differences betwee the GNS ‘Science and 3D model results; the Group
relied primarily on tﬁ’;GNS Science results in these cases.

¢ Insome lnstances (R& GNS ‘Science model may have overstated the
risk to life from clnﬁﬁhere the cliffs madelled are on the boundary of
the acceptance crltgnl used i.e, just over 10 metres in height or just

over 45 degrees in slope angle.
* [nsome areas thé <] Sclence model has boundary or edge effects,
where risks at the | tde extent of rock roll or cliff collapse-affected

areas may be over@underslated

¢ As part of Initial zoning work, CERA and CCC commissioned

‘%«j :
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Port Hills Zonmg Review Advr W Group 322332‘3;“%5?.‘;‘3&““""
englneerlng-f im A o on to identify ground damage features (possmly

- new or reactlvated ‘dslldes or ‘just’ highly-fractured ground) that

potentially carned Ii |sk in the Port Hills, which led to the identification
of Lucas Lane and fton Terrace as areas with life risk. As part of
CCC's responsrblht far natural hazard management, CCC has
commissioned GN@Clence to undertake further investigations in the
Port Hills into Iand*dﬁnage areas in a number of focalities. These
investigations are! gxpected to continue for a number of years, and are
outside the scope ¢ftife review.

¢ The Group has cerﬁyer:ed all of the information made available to it
from GNS Scienc‘e as at 26 November 2012.

The Group noted that Whl here was generally good agreement between
CERA zoning and geotet-;fﬁwically-related section 124 notices under the
Building Act 2004 {s1 24@gtlces), they do not fully align. The Group did not
set out to reconcile thes cesses. The Group noted that there were
some green zoned prop%es with geotechmcally—related 5124 notices in the
Port Hills; the Group was adwsed that in some of these cases, there was no
straightforward remedy @Tja ble to these property owners to address the
geotechnical hazard. | =

All information provrded ﬁe Group with regard to the status of s124
notices was correct as: amﬁ November 2012.

The Group affirmed thatth& Kkey factor in the Port Hills zoning criteria is
immediate risk to life assﬁ&iated with geotechnical hazards caused or
accentuated by the Cant ! ury earthquakes. The Group Initially reviewed
the Port Hills, area by ar 4, and sought advice from experts where new
geotechnical m_forrn_ath ) eded fo be considered, and where the GNS
Science model outcomfe‘g[_jad the potential to over or understate life risks.
The Group then reviewed zoriing in each area, and examined individual
properties. Where, necmry the Group sought further expert advice or
information on mdwrduelfbjopertles The Group’s recommendation for each
property was made follomg consideration of all relevant information
including any new adV|§:e"gripformatron sought.

The Group took into ad_Qurnt jn its decisions that for those red zone property
owners who are Intereét in §effecting a boundary adjustment or subdividing
their red zoned property, elocatingfrebuilding the dwelling on their red
zoned property, a mech m may become avaitable through CCC to enable
this to oceur. | !

In the course of its worh< e ¢roup developed a number of guiding
considerations that it appligd consistently across the Port Hills:
. In applying the [—Iills zoning criteria to vacant residential lots the

Group exercrse udgement in relatlon to lots intersected by the life

W&
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safety risk Ime 3 applied a reasonableness test to achieve a
sensible outco

. The Group agr that a rock roll-affected properly zoned for
resudentlal use ggg_ld typically be recommended for red zoning if
the dwelllng Was entirely within or substantially intersected by the 1
in 10,000 201 Gm line as defined by GNS Science (67%
occupancy md‘dé[:wﬁh the effect of aftershocks removed).

* Commercial’ prqpqrttes where buildings were within or substantially
intersected by 5857 in 10, 000 2016 AIFR line typically have been
recommended f;ﬁﬁred zoning.

. Properlies that oned rural under the CCC's City Plan and the
Banks Penlnsul%tnct Plan are generally recommended for
green zoning.! 1 propertles have been recommended for red
zoning where t gre included in the GNS Science rock roll or cliff
collapse modelgfare part of the residential settlement pattern for
the area, have Fthe red zoning criteria, and the Group has
applied its guud con5|derat|ons in a consistent manner.

) All Crown and CCC owned land be recommended for green zoning.

. Where propertl S ld not strictly meet the red zoning criteria, but
the intent of the-arjteria was met, namely exposure to high levels of
life safety risk; t 9)G:roup' has recommended that these properties
be zoned red.; ‘

N
The Group understood | L) the zoning review Cabinet Minute identified that
area-wide engineering sg t‘ions for rock roll mitigation were judged not to be
desirable due to unceﬂaﬁ/ dlsrupt:on timeliness and cost-effectiveness.

evaluate the 'feaslbility:o _ e$~Wide rock rolt mitigation, as part of the zoning
decision-making proce'?s;; he Group received expert advice that rock roll
mitigation could include ¥ ource” treatment (primary mitigation), mid-path
mitigation through fence d bunds (secondary mitigation), and dwelling
deslgn and vegetation nféasures such as the planting of forests between
rockfall sources and dweﬁg\% (tertiary mitigation). In the case of the Port
Hills, such options must Wble to account for vertical and horizontal
acceleration caused by _&gthquakes leading to significant boulder flux (i.e.
multiple boulder strikes Ip-the same location within a short space of time) in
many areas. it was atso Med that tertiary mitigation in the form of forests is
not a permanent solutionas trees need to be actively managed, and may
be lost to fire or haweqt@t any time.

The Group noted that a %lﬁerabte amount of work has taken place to

Toptions for either area-wide or Individual

cision-making. The Group understood that in
may be interested in constructling individual
course of action they can pursue with CCC.

The Group did not confs[
mitigation measures in i{g
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The Group was adwsed‘l t the Government has decided to remove a
hazard posing an 1mme iate Ilfe risk to properties on Lucas Lane, and that
the properlies affectedzhﬁ\ge been zoned green.

|
"&
|

Review
Applications

Ke)
All information suppllecfa ﬁfpmperty owners who applied to have their zoning
reviewed was read and eonmdered by the Group.

Within each of the aree;isf%s set out below, each of the review applications
was considered, As a'g al rule, the Group considered the area-wide

geotechnical features a i5ks first, before considering how they impacted
on each specific review gpplication properiy. The Group was acutely aware
that the review was veriyﬁﬁgpcf)rtant to each applicant, and applied itself to the
review task with conside e‘ care to ensure all factors were considered in
making its recommenda

Explanation of
terms

The Group agreed that It‘\MQUId be useful to include in the Minutes an
explanation of the terms{Cbotindary effect, ‘benching effect'/the presence of
roads and ‘diminished roti source'.

The Group agreed that t@ lowing explanations would be useful.

. “Boundary eﬂet:t%e GNS model becomes less certain at the edges
of the modelled area.” .

. “Benching effec t/gpesenee of a road: in most circumstances the
presence of flat areas § 5 road carriageways and building platiorms
tends to reduce the roc all risk for properties located below the ‘bench’,”

. “Diminished roc;lsLl source: one of a number of technical terms used
in the GNS report whlch relate to the ability of the rockfall source to generate
more or fewer rocks. A Wlshed rock source would be expected fo
generate fewer rocks than.{he neighbouring rock sourcss. °

SAQDSY oYEN buu
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C : . T %4 :

Findings w0
Area 1 D o _ :

. A zoning review was reques ed for the following properties in this area:
Whitewash Head/ : ' :
Scarborough withheld underiger tion 9(2)(a) |
Maps 26 and 27 /e .

*> & @ 9

The Group reviewed the key geotechnical Issues for Whitewash Head!
Scarborough which o_i &d that:

RECOMMENDATIONS{D

1. THAT 25A Ta y}o@Mi stake Road be rezoned from green (o red

@i&
-3

The area is expose [to cliff collapse and land damage risks,
particularly on the,north eastern cliff, which has a complex geology of
Interlayered basé' 1 Iava and other materiat of volcanic origin. Cliff
height is general elween 100m to 120m in this section of
Whitewash Head.- pprommately 450m of the cliff side had failed, up
to 17m back fro onginal edge, during the recent earthquakes
and aﬂershocks @ulting in the loss of an estimated 150,000m? of
cliff material. Slgnif‘[caht ground displacement (mass movement)
towards the new Iff Iine has been observed, as evidenced by
ground cracklng % erally located within 30m to 40m of the cliff line.
The cliff is expecléd to retreat in portions, but large amounts have
been known to ccﬁpse at one time, beyond the first line of cracking.
Based on the ay i ble geotechnical data, the Group considered that
the properties in Ii(s area have the potential for immediate cliff
collapse with an @Jolated risk to life.

The south easterﬁf_cllff (wcmlty of Tirohanga Lane and further south)
is subjectto a dlffe‘rent topography and geology, and is not as prone
to failure. There s been only minor loss at the cliff top. Based on
the available ge i\nlcal data, the Group observed that the
properties in thiS ealare set back from the cliff edge, and also that
there is no Imme te: elevated risk to life on these properties.

In other green zone reas some cliff collapse and land cracking was
observed. The Ian damage in' these areas does not have an
associated eleVafe-a nsk to life.

The wastern sudéﬂ Whltewash Head is subject to localised rock roll.
There is no repo&}:l geotechnical evidence demonstrating an
elevated risk to' [TET '

K0!
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Reason for DecfSion’:

25A Taylors Mistake R (Phas the potential for immediate ciiff collapse and
this carries an |mmed|at 3k to life.

o

2. THAT no other bhghges be made fo zoning in Whitewash Head/
Scarborough | .. _

H
i

Reasons for Decis_iori:fD

For all other propertles i (e red zone, the geotechnical data shows that
there is the potential for immediate cliff collapse with associated risk to life.

Faor all other propertles wren Hly zoned green, the geotechnical data shows
that they meet green zor&cntena as there is no reported evidence of land
damage with an assoclated risk to life.
=
Area 2 . ] =% .' N
A zoning review was req@s ed for the following properties in this area:
Clifton (Peacocks —
Gallop — Shag .
Rock Reserve) . @
Map 19 . Q)
‘|withheld under geetion 9(2)(a) |
. ~
: @
. O
. C
. =3
. <
‘ [T
The Group reviewed th'e%iy geotechnical Issues for Clifton, which showed
that:
-y

« Theareais exp!(‘&eéi to cliff collapse and land damage risks.

¢ The cliff in this ? ea h%\s a complex geology of interlayered basaltic
lava and other mErial of volcanic origin, together with windblown
soils. W

¢ The cliff height is; pfoximatély 70m to 80m over the malority of Its
300m length, above the Shag Rock reserve. Approximately 200m of
the cliff edge ha ed up to 13m back from the original edge,
during the recen rthquakes and aftershocks. Significant cliff
collapse debrisi( s) was observed at the base of the cliff, and has
extended up to:6 away from the cliff bottom.

+ Significant groun dlsp!acement {mass movement) was observed at

1

f:j@
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: ~ the eastern and western ends of the cliff, as evidenced by ground

cracking, genera Jocated within 30m to 40m of the cliff line. CCC

has commissionigiGNS Science to investigate these two mass

movement areaés a matter of priority, as part of the CCC's
responsibility to nfaifage nalural hazards.

» CIiff top proper{ie@?é exposed to immediate cliff collapse and mass
movement, with*ag§ociated risks to life. Properties at the base of the
cliff are ex'pose;d Jogébris inundation with associated elevated risks

to life. -y
D

RECOMMENDATIONS:

1. THAT 4 The Spr:e
)

[ricecll ]

Reason for Decisfon: 7))

rezoned from green lo red

=
There is the potential fgmmpdiate cliff collapse at this property, and this
carries an immediate risk 0 ife.

o}
2. THAT 284R Méil%()ad Redcliffs be rezoned from red to green
Reason for Decision: O

The property at 284R Mf_ﬂ:ﬁ Road Redcliffs is CCC owned.

g
3. THAT no other cﬁghg:ss be made to zoning in Clifton (Peacocks
Gallop- Shag rogse}serve)

Reasons for Decisionj:g

For all ather propertiesf int efred zone, the geotechnical data shows that
there is the potential fo;r médiate cliff collapse and land slip with
associated risk to life. Og\})te GNS has also advised that ihe eastern mass
movement area around m‘thersection of Kinsey and Clifton Terraces had
moved approximately 1n_13ver three earthquake events.

For all other prOperliesi qurrer?tly zoned green, the geolechnical data shows
that they meet green zo \SJ riteria, as there is no reported evidence of land

damage with an associafgd.risk to life.
Area 3 o o 1 , . o
C _ A zoning review was requested for the following properties in this area:
Richmond Hill |
Map 20 . VN
. ithheld undgp%%cnon 9(2)(a) |
<
n
v 2
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The Group reviewed theggy geotechnical issues for Richmond HIll, which
showed that: -

e Theareaat the tggzof the cliff {Richmond Hill Road) is exposed to
cliff collapse and dapd damage risks.

* Cliff top propertie@rq exposed to immediate cliff collapse and mass
movement, with gsgociated risks to life.

+ The cliffs in this§ drgd have a complex geology of interlayered basaltic
lava and other mg@nal of volcanic origin, with ¢liff collapse debris
(talus) at the baseof cliffs.

¢ The cliff height | b ( Richmond Hill Road is approximately 70m to
80m over the ma nty’of the area. Approximately 150m of the cliff
sides had falled m_g‘to 5m back from the original edge, during the
recent earthqualggs)and aftershocks. These cliffs have an extensive
zone of low stren gi‘materlal running through the exposed cliffs at
mid-height.

¢ Significant grounﬁlsplacement towards the new cliff line was
observed, as ew e ed by ground cracking. Some movement has
been recorded {otally since the earthquakes.

« The geology in thj réa suggests there is the potential for significant
cliff failure, and:tf NS Science earthquake retreat lines may not

m H
- represent the fu llgtent of possible failure.

e Ground dlsptace it (mass movement) was observed at the south
eastern end of th t liff top, as evidenced by ground cracking,
generally locatedswithin 30m to 40m of the cliff edge. This mass
movement area | under further Inveshgat:on as a matter of priority
by CCC/GNS S¢

‘*{
1. THAT no changiﬁdae made fo zoning in Richmond Hill

-

Reasons for Decision: ™5
L

For all properties in the red zone, the geotechnical data shows that there is
the potential for rmmedrwchff collapse and land slip with associated risk to

ife. ‘ :

For all properties currejht Y zojned green, the geotechnical data and expert
advice shows that they @ green zone criteria, and the Group observed
that there is no reportei:lﬁ\ﬁidénce of land damage with an associated risk to
life.

RECOMMENDATION:

2A00

13
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Aread
Redcliffs
Maps 16 and 17 °

irﬁﬁ

A zoning review was re

_$-

téd for the follo“fing properties in this area:

Ul Ag ps

3

fwithhieid under €8tion 9(2)(a) |

® o o

The Group reviewed the-
showed that::

» The area is expo;

0} JoISIU

'geotechnical issues for Redcliffs, which

to cliff collapse and land damage risks.
¢ The cliffs in thls Qa have a complex geology of interlayered basaltic
lava and other m _ jlal of volcanic origin, together with windblown
soils and cllff colléﬁse debris (talus) at the base of the cliff.
¢ The cliff helght is&proxlmately 70m to 80m over the majority of its
Iength Appromm 150m of the cliff sides had failed, up to 5m
back from the or@al edge, during the recent earthquakes and

aftershocks.

* Significant groukﬂls placement {mass movement) was observed
close to the cllff m as evidenced by ground cracking, generally
located within 30@}0 40m of the cliff line, but extended to 50m in
some cases. | :

» Debris that fell from the cliff ran out-approximately 50m on to the
level terrain belo wihe cliff. Two individuals lost their lives in this area

( ) 22 F§ ary 2011 event due to debris inundation.

+ The southern s‘|e i(lt] of this cliff area (i.e. around Defender Lane) is
affected by cliff. p*,se and ground damage. Clnff top properties are
exposed to imm fligte cliff collapse and mass movement, with
associated rlsk$ to tfe Pr0perties at the base of the cliff are exposed
to debns Inundatwnh assoclated risks to life.

RE COMMENDA TIONS CD

1. THAT1 24A M&!@O d be rezoned from green to red
(D

Q 14
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{there is the potential foir it

Reason for Decision:g

collapse, and carries an diate risk to life.

124A Main Road has th e;_nti,al_ for immediate debyris inundation from cliff
e
o

2. THATno otheribh@ges be made fo zoning in Redcliffs

Reasons for Decision; 5"

For all other prope_r'tiés; in the red zone, the geotechnical data shows that
rfimediate cliff collapse and land slip with
associated risk to life. | === -

Enang

For all other [_Jr'optertiesE otirrep tly zoned green, the geotechnical data shows
that they meet green zbrfé?cri:teria, as there is no reported evidence of land
damage with an assoclaled risk to life.

Areé 5

Avoca Valley,
Hillsborough

Maps 6 and 7

-
A zoning review was requested for the following properties in this area:

o * Cj
AV

L

* |withheld under,sgdtion 9(2)(a) |

* & &

ez Aingd

The Group reviewed the:!:sy geotechnical issues for Avoca Valley, which
showed that: O '

« The area is expo38 to rock roll risks,

¢ There are seveirei__ .Lontinuous moderately sized rock bluffs running
along the ridgefli{‘on the western edge of the valley, which
decrease in size &Hd continuity near the northem end of the valley.

¢ GNS Science nﬁaﬁg d approximately 250 boulder falls in the western
side of this valleyspredominately triggered by the 22 February 2011
event. There wers:{ikely more boulders that fell, but it was not
possible lo syste tlcéally record all of these due to life risks
associated withj C ec;ting this data. A significant percentage of these

15
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boulders rolled gdéﬁn fo the Tesidential properties near the base of

the valley. N
» At the northern epg,of the valley, there are smaller sized rock bluffs,
and some local:tppographical features (including an old loess quarry)

that may offer linfitéd protection from rock roll.
O
Other points of note: &, |

» GNS Science adyl3ed that Its rock roll risk model overstates the risk
to properties on t{inorth eastern side of Avoca Valley Road. This is
due to the benchjpg effect of the road and the reduction in slope
gradient, which r%eé that the risk level decreases rapidly. While

properties in thlsm?:atuon are touched by the Annual Individual

Fatality Risk of 1@}10 000 or greater in 2016 line, expert advice

confirmed that th%NS risk line overslates the risk to properties in

this specific area

3 JO) X

RECOMMENDATIONS:

1. THAT 275 Port h@F’oad, and 2, 4A, 4B and 6 Avoca Valley Road
be rezoned from @rpen fo red

Reasons for Declision:

Hoju

Fallowing a close examiﬁipn 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 Ingividual Fatality Risk of 1 in 10,000 or greater in
2016.

ﬁ.a

Due to inconsistency i in NS Science model for this location, and the
Group's mandate to ensgg that zoning boundary lines are drawn sensibly, 2
Avoca Valley Road and Maln Road met the criteria to be zoned red.

2. THAT 301 and ;z&POrt Hills Road be rezoned from green to red

Reason for Decision: o
Q)
These properties are exmd to an Annual Individual Fatality Risk of 1 in
10,000 or greater in 201§Bue to rock roll as defined by GNS Science risk
modelling. i

3. THAT no other;c_mgés be made {o zoning in Avoca Valley

2/ 00D

Cog®

-
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For all other properties, Iﬁ;imd zone, the geotechnical data shows that
these properties are exp
10,000 or greater in 201§Jtie to rock roll as defined by GNS Science risk

modelling.

€

iy

d to an Annual Individual Fatality Risk of 1 in

' =5 :
For all other properties cUtf@ntly zoned green, the GNS Science model

shows that they meet gre

Zone criteria, as they are exposed to an Annual

;Areaﬁ 6

Horotane Valley,
Heathcote

Map 8

Individual Fatality Riskless than 1 in 10,000 in 2016 due to rock roll.

A zoning review was requ’ted for the following properties in this area:

[y

o
o |withheld unde_@é“ction 9(2)(a) |

The Group reviewed them%y geotechnical issues for Horotane Valley,

which showed that:

» The southern end}gf Horotane Valley Road is exposed to rock-roll

risks.
¢ Continuous mod

bordering the val

the northern end
for this valley. |

-

tely-sizéd rock bluffs run along the iwo ridge lines

0
8

rea. These decrease In size and continuity near

the valley. Castle Rock is also a rockfall source

s GNS Science mapgec over 2,500 boulder falls in the Horotane and
Morgans Valley?BrElle Path Road area, predominately triggered by

the 22 February

fell; but it was no
life risks assocua@@ with collectlng this data.

e Asignificant perqzﬁtage of these boulders rolled down to the

. residential proplew near the base of the valley, at the end of
Horotane Valley  Bdad.

e The GNS Scienc@sk model in this area has recently been modified
to account for dlrmglshed rockfall sources near the western end of
the ridge fine, angsgopographlcal features below this ridge line, which
reduces the risk gl@ht y in this section of the valley.

RECOMMENDATIONS

X
D
0

1:event. There were likely more boulders that
sible to systematically record all of these due to

1. THAT 48 Horotaag: Valley Road be rezoned from red to green

®

L

g
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Reason for Decision;

As a result of further inf i on on the GNS Science rock roll model, it was
determined that 48 Horolifia Valley Road is exposed to an Annual individual
Fatallty Risk of less than;"ﬁ'ﬁ 10,000 in 2016.

<

2, THAT no other: cpagg es be made o zoning in Horotane Valley

ey

|Reasons for-DecIs;oq.m

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

these properties are e)éposed' to an Annual Individual Fatality Risk of 1 in

10,000 or greater in 201ue to rock roll as defined by GNS Scnence risk
modelling. m ;

For all other properties cmently zoned green, the GNS Science model
shows that they meet qrﬁ zone criteria, as they are exposed to an Annual
Individual Fatality Risk I?’§'§°‘|han 1in 10,000 in 2016 due to rock roll.

Area? o =
A zoning review was re;qteitgd for the following properties in this area:

Morgans Valley, _
Heathcote o 0

Maps 9 and 10 . Mithheld under-sEGtion 9(2.)(8) |
el

The Group reviewed thegy geotechnical issues for Morgans Valley, which
showed that: _

s The eastern 'po'rtlgg of Morgans Valley is exposed to rock-roll risks.

» There are numergus contmuous large rock biuffs around the semi-
circutar shaped "s < I|ne that borders this valley area. The semi-
circular valley prcﬂll means that properties at the valley base are
surrounded by ngm,ar(aus potential rack fall sources.

¢ GNS Science mmd over 2,500 boulder falls in the Horotane and
Morgans Valley@[r_gile Path Road area, predominately triggered by
the 22 February g_'_ﬂ event. There were likely more boulders that
fell, but it was nofrpossible to systematically record all of these due to
life risks associateg-with collecting this data.

e Alarge percenfa of the boulders that fell in this valley appeared to
ariginate from discrete rock bluffs that failed in large volumes,
meaning that lhe“@ of boulders was larger than the average size

recorded elsewheyg In the Port Hills. Several homes in this valley
were either hit or pgnetrated by boulders, and there were numerous
near misses,

* Asaresult of tﬁelniarg;e size, these boulders travelled significantly

o 18
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furlher than the ock roll modelling had predlcted (which used a
smaller averagé ylder size to predict run-out distances),

(D

RECOMMENDATI ONS m

1. THAT 24 Bnd!e Rath Road be rezoned from green to red
_ Eg{

Reason for Declsfon s

=3
The dwelling at 24 BndIQBath Road is clipped by the 1 in 10,000in 2016

Annual Individual Fatality Risk line as defined by GNS Science risk
modellmg The Group a ed the expert advice that the model is slightly
anomalous in this instang -a'nd_ the risk to occupants may be higher.
2. THAT 54 Morgaqg)Valley and 27 Morgans Valley be rezoned from
red to green | el

Reasons for Decision:
The properties at 27 an@_ Morgans Valley Road are CCC owned.

3. THAT no othericlariges be made fo zoning in Morgans Valley
. e
Reasons for Decislon: =5
i i
For all other properties, |me red zone, the geotechnical data shows that
these properties are eXp d! to an Annual Individual Fatality Risk of 1 in
10,000 or greater in 201 ue to rack roll as defined by GNS Science risk
modelllng :

b
H i
H |
H '
H s i
[T |
K '
. |

For all other properties; curreﬁtly zoned green, the GNS Science model
shows that they meet gr nizone criteria, as they are exposed to an Annual
Individual Fatahty Risk: I@_& than 1 in 10,000 in 2016 due to rock roll.

Area 8

Bridle Path
Road, Heathcote
Valley

Maps 11 and 12

émgi

A zoning review was reqiiBsted for the following properties in this area:

a
; W |

ey
withhetd qigé@ection 9(2)(a) |

7]
(I

® & & & »
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O

The Group reviewed thbsléy geotechnical issues for the Bridle Path Road
area, whlch showed thaw -

s This area is e_x_po%; to rock roll risks.

e  There are numerolis continuous medium-sized rock bluffs running
along the rldge i aralle! to Bridle Path Road. Some of these rock
bluffs (located abav Hammerton Lane) are related to historic
quarrying actlvm@

+ GNS Science m pRed over 2,500 boulder falls in the Horotane and
Morgans Valley! e Path Road area, predominately triggered by
the 22 February g’@l 1.event. A large percentage of these boulders
fell in the Br:dle Path Road area. There were likely more boulders
that fell, but jt vv}aswnqt posmble to systematically record all of these
due to life nsksIa@c ated with collecting this data.

s Several homes: wTe hit by boulders, and a number of boulders
passed just besmtﬁ}wellings. Several boulders rolled down to Bridle

Path Road itself. :
+ GNS had revised.lie boulder roll risk model in select areas of Bridle
Path Road to aéﬁpt'for a previous anomaly in this area that

understated the GELY from rock roll.

e Expert advice prGVIﬂed to the Group indicated that the majority of the
rock source abb\gw 242 and 238 Bridle Path Road was removed
by cce during tlf_CwlI Defence Emergency period immediately
after the earthqq% events as it impacted directly on the road below.
The GNS model oVerstates the risk o these properties.

RECOMMENDA woix.r:a:l?;;_).v‘gﬂI
1. THAT a lot (Lol TI%’ 403583) associated with 112 Bridle Path Road
be rezoned frorrﬂée h {0 red
)

Reason for Decision: g

The zoning boundary lineSvor 112 Bridle Path Road had not been drawn
sensibly to include all laf®n the fitle.

2, THATno other-cmgps be made to zoning in the Bridle Path Road
area |

20
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Reasons for Decisiorn :m

these properties are exp,
10,000 or greater in 201¢

modelling. <y
=

For all other. properties i§

(ge red zone, the geotechnical data shows that
‘ﬁe_d} to an Annual Individual Fatality Risk of 1 in
De to rock roll as defined by GNS Science risk

Far all other propertlesﬁ' cg_gggnlly zonead green, the GNS Science model
shows that they mest greep-zone criteria, as they are exposed to an Annual
individual Fatality Risk Iﬁﬁ than 1 In 10,000 in 2016 due to rock roll.

Area 9
Lyttelton

Maps 31, 32, 33,

34, 35 and 37

A zoning review was re

*

The Group reviewsd th
showed that:

sted for the following properties in this area:

JSiu

kS

Wwithheld under sagtion 9(2)(a) |

0 40§

y geotechnical issues for Lytteiton, which

5]

u%

There are numérgDs continuous large-sized rock bluffs in the
Lyttelton area, a d levated areas are exposed to boulder roll risks.
Lyttelton is expogéd to dliff collapse risks in the lower coastal areas,
particularly surro%'n"“l;dlng the Port of Lyttelton. These are believed to
be both natural ang man-made cliffs.

The topography e elevated areas is complex, with numerous
deeply incised v :’s The GNS Science rock roll model required an
extensive amor.in ao PHGG ground truthing and judgment to ensure
that the GNS Scﬂe model depicted this complex terrain as
accurately as po@le

GNS Science nﬂed about 550 boulder falls in this area,
predominately tn@ered by the 22 February 2011 event, although
about 20% of bo ar | faII accurred on 13 June 2011. There were
likely more bould “that fell, but it was not possible to systematically
record all of thesg‘gue to life risks associated with collecting this

The GNS Sciericg T3 model in this area has recently been modified
to more accurale jy“}ccount for the diminished rockfall sources in
select elevatedi| ‘é‘gtions in Lyttelton, which reduces the risk in these
areas (i.e. near. VQEJkers Road, Harmans Road and Gilmour Terrace).

ey 21
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RECOMMENDATI ONS Q}

1. THAT 46A, 50.3:5_ and 54 Voelas Road, 10 Harmans Road, and 27,
25, 25A, 258, 25 25D, 25E, 25F 25K and 251 Walkers Road be
rezoned from réd 0 green

@m

Reason for Decision: %

As a result of further mfo@ﬁt on on the GNS Science rock roll model, it was
determined that these p@eﬂ ies are exposed to an Annual Individual
Fatality Risk less than 11 in 10,000 in 2016 due to rock roll.

2, THAT 14, 16 an%& Gilmour Terrace be rezoned from red to green
Reason for Decision: EB |

= |

As a result of further lnfmatlon on the GNS Science rock roll mode! in the
Gilmour Terrace area, itngs determined that these properties are exposed
to an Annual Indlwdual @Ilty Risk less than 1 in 10,000 in 2016 due to
rock roll. T

3. THAT the propemcated at 73 Hawkhurst Road (being the portion
of Part RS 266 h%ng the area of 0.4046 hectares more or less,
contained in cert{ff’até of title CB2C/1236) retain its red zomng, and
that the balance of-the land contained in certificate of litle
CB2C/1236 remgm green zoned contingent on a separate cerlificate
of title being issug[qr that land (map 34)

Reason for Decision:: E

The property located aigﬁHawkhurst Road {being the portion of Part RS
266 having the area of| 01"5%6 hectares more or less, contained in certificate
of title CB2C/1236) is exﬁg‘,sed to an Annual Individual Fatality Risk of 1 in
10,000 or greater in 2d1 ue to rock roll as defined by GNS Science risk
{modelling. A separatton EJ’b es an offer to be made for the residential
portion on this title. | Q _

4. THAT 66 r Road be rezoned from red fo green
ry

Reason for Declsion:; M

This property is expose:(d}t@1 Annual Individual Fatality Risk less than 1 in
10,000 in 2016 due to r {Gbroll as defined by GNS Science risk modelling.

5. THAT 19 Co!leé@qad be rezoned from red fo green

o3 22
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Reason for Declsion; QQ

The Group agreed thagt
slightly overstated for thig
indicated that this is be

ro

edges of the modelled ar@ di

10,000 in 2016 due fo

6. THAT 7 Endeal/Gii Pi
)]

=i

Reason for Decision'-

risk as shown in GNS Smence s risk maps is

perty Expert advice provided to the Group
the property is at the boundary of the model

(the GNS model, like all mencai models, becomes less certain at the

ue fo inherent model assumptions and

mathematical constralﬁt§) @nd also because the local topography would
tend to direct rockfall a@ﬂ'om the dwelling. Thus it is judged that the
dwelling is exposed to a@nnual Individual Fatallty Risk less than 1 in
ockroll

ace be rezoned from red to green

to the west and north-e f
away from the property

7. THAT alot (Lot mP

rezoned from gfeﬂ fo
Reason for Decision:, {D
; | =

sensibly to include all Iars_In

Reason for Decislon:

This building is located <

potential for immediate

immediate risk to life. ™.
9. THAT 37 Ross!T:

Reason for Declsion:

in 2016 due to rock roll 4o

| Expert advice prowded tothe:
overstates the life safetygnqlg fo this property due to the presence of gullies

10. THAT no other chapg

Group indicated that the GNS model

the property which would tend to divert rockfall

“8 1udged that the praperty is exposed to an
Annual Individual Fataht;t% sk less than 1 in 10,000 in 2016 due to rock roll.

10943) associated with 33 Brenchley Road be
) red

The zoning bounda:y Ilnmm 33 Brenchley Road had not been drawn

memm

8. THAT the Nava ?gint Club be rezoned from green to red

I

arskine Point, Charlotte Jane Quay. It has the
ris inundation from cliff collapse, and carries an

¢e be rezoned from green to red

.o7138n Annual Individual Fatality Risk of 1 in 10,000

fined by GNS Science risk modelling.

os be made fo zoning in Lyttelton

23
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Segoy

Reasons for Decision:

For all other proper'tiesi i&%e red zone, the geotechnical data shows that
there is the potential foir ediate cliff collapse with associated risk to life,
and/or that these proper@are exposed to an Annual Individual Fatality
Risk of 1 in 10,000 or grea;er in 2016 due to rock roll as defined by GNS
Science risk modelling; ...

d

For all other properties L‘é?er ity zoned green, the geotechnical data shows
that they meet green zon crltena as there is no reported evidence of land
damage with an assocjaledrisk to life, and these properties are exposed to
an Annual Individual Fat i Rlsk less than 1 in 10,000 in 2016 due to rock
roll as defined by GNS! ﬂnce risk modelling.

The Group noted that pg axof Lyttelton Port area are exposed to the
potential for immediate c@ne inundation from cliff collapse, and carry an
associated risk to life. Th"""Group did not make zoning recommendations for
anything in the Port area"%

s _
Area 10 -3 L
_ No requests were received for a review of the zoning of properties in this
Rapaki areq.
Map 39

The Group reviewed the%y geotechnical issues for Rapaki area, which
showed that: = |

e The small resideg%l s%nrea zoned Papakainga in the Banks Peninsula
District Plan bs 'd to the southeast of Tamatea (the peak above
Rapaki) is exposg__lo boulder roll risks.

e The boulders or gm te from a large rock outcrop at the top of
Tamatea. GNS nce mapped over 300 boulder falls in this area,

predommatelyt ed by the 22 February 2011 event, although
approximately ‘% ere generaled during the 13 June 2011
garthquake even

¢« The average boulder S|ze that was generated from this rock outcrop
was sugmftcantly -é?ger than the Port Hills average boulder size. As a
result, these bouﬁérs travelled significantly further than the 3D rock
roll modelling hamedlcted (whlch used a smaller average boulder
size to predict ruﬁgut distances).

o Two houses werEH or penetrated by boulders in Rapaki, and in one
case, two large bfllders passed completely through a dwelling and
travelled some d%(:e downslope.

RECOMMENDA TIONS{D
O
1. THAT 253 and: 2@ Govemors Bay Road, and 9 Omaru Road, be
rezoned from gree(} to red
LR
ey 24
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Reason for Decislon:

S

These properties are zo(P Papakalnga in the Banks Peninsula District Plan
and are exposed to an| A al Individual Fatality Risk of 1 in 10,000 in 2016
due to rock roll as defingdBy GNS Sclence risk modelling.

2. THAT no other c{'lgggss be made to zoning in the Rapaki area
-y

EEERTY)

| Reasons for Decislor {%

For all other properties in“t e-red zone, the geotechnical data shows that
these properties are exp ed to an Annual Individual Fatality Risk of 1 in
10,000 or greater in 201 ye to rock roll as defined by GNS Science risk
modelling. D
For all other properties ourrgntly zoned green, the GNS Science model
shows that they meet 9@1 zone criteria, as they are exposed to an Annual
Individual Fatality Risk:16s3 than 1 in 10,000 in 2016 due to rock roll.

Area 11 P :
A zoning review was re q&sted for the following properties in this area:
Corsair Bay/ =
B I .
Cass Bay Wwithheld under-seetion 9(2)(a) |
Maps 36 and 38 . {))]

il |
The Group reviewed thelkdy geotechnical issues for Corsalr Bay/Cass Bay
area, which showed th aﬁ

¢+ CassBayisatth ﬁﬁuntersectlon of three valleys; the associated valley
ridges generally non-continuous minor rockfall sources. This
area is exposedﬁék roll risks.

¢ GNS Science/P have mapped several boulder falls in this area.

¢ The existence ofﬁrow valleys has the potential to focus boulders in
specific areas.

¢ The GNS Scier sk model in this area has recently been modified
to account for dimyigished rockfall sources in seléct locations above
Mariners Cove,{ j_h reduces the risk in these areas.

RECOMMENDATIONSLD

(o]

1. THAT 26 Mariqe ve be rezoned from red to green

Reason for Declsfon:

=Y Xotor=:¥
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' As a result of further infqrfation on the GNS Science rock roll mode!, it was

determined that this prlbqgrty Is exposed to an Annual Individual Fatality Risk
of less than 1 in 10,000 'ﬁéoﬂi due to rock roll.

2. THAT 21 and 2:3%1‘0:13 Road be rezoned from green to red

Reason for Decision: %,

o
These properties are exfg§éd to an Annual Individual Fatality Risk of 1 in
10,000 in 2016 due to rogksroll as defined by GNS Science risk modelling.

3. THAT no other c@ges be made to zoning in the Corsair Bay and
Cass Bay area; »==u

Reasons for Decision:¢f)

Y i .
For all other propertiesi ime]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 2018-d0e to rock roll as defined by GNS Science risk
modelling. |

For all other proper’ties‘, o@r;tly zoned green, the GNS Science model
shows that they meet grégh zone criteria, as they are exposed to an Annual
Individual Fatality Risk lesg than 1 in 10,000 in 2016 due to rock roll,

] :
Area 12 . . 2 . _. -
A zoning review was re c(@stéd for the following properties in this area:
Governors Bay w _ '

Maps 40, 41, 42 .
and 43

\withheld unﬁ%sc?ction 9(2)(a) |
. g e

AT
The Group reviewed thefRSy geotechnical issues for the Governors Bay
area, which showed th!a_tmn
+ Governors Bay igSjtuated at the intersection of a number of valleys.
* The higher elev;a@ﬂnsgof this area are exposed to rock roll risks,
although many rqgidential buildings are sited on ridge lines.
* Rock roll risks élfg;affect some properties at lower elevations.
s Small developejd as at lower elevations close to the coast line are
exposed to oliff callapse risks.
*  GNS Sclence/GCA thapped some boulder falls in this area, but
Governors Bay i:{’ﬁom:e distance from recent earthquake event
epicentres and isg’\yas; not shaken as severely as other areas.

o

=y 26
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RECOMMENDATION: D)

1. THAT3 Leédinggzm
from green to réa

Reason for Decisfon:i‘x@

These properties are e:x@'éd toan Annual Individual Fatalily Risk of 1 in

10,000 in 2016 due to ro\ﬁ&ro

2, THATT, 2,3a:f1 4

‘ml

Reason for Dec_fsion:é Z:}

These bmldlngs have the‘ otential for immediate debris inundation from cliff
coliapse, and carry an | mgedlate risk to life.

3. THAT 58 Zephj/ré'érrace be rezoned from green fo red

Reason for Deo;sion Y

faori Gardens be rezoned from green to red

Lane, and 41 and 43 The Terrace be rezoned

Il as defined by GNS Science risk modelling.

Risk of 1in 10, 000 in 20
modelling. sy

D

The dwelling on this prb%ly,

4. THAT 56 Zephyf%é;_rrace beé rezoned from green fo red

Reason for Decision: Q

This property is expos;% an Annual Individual Fatality Risk of 1 in 10,000
in 2016 due to rock roll mﬁned by GNS Science risk modelling.

5. THAT no other chs ges be made lo zoning in the Governors Bay

area -
O

Reasons for Decision?

For all other properties ix}l?\e

these properties are eip@d‘
10,000 or greater in 201

modelling. m

For all other properties o‘m‘er

shows that they meet gréeh zone criteria, as they are exposed to an Annual

Individual Fatality Risk 1453 th

.due to rock roll as defined by GNS Science risk

red zone, the geotechnical data shows that

ue to rock roll as defined by GNS Science risk

is exposed to an Annual Individual Fatality

o an Annual Individual Fatality Risk of 1 in

tly zoned green, the GNS Science model

an 1 r_n 10, 000 in 2016 due to rock roll, and
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there is no re'ported ev d&&ce of land damage wnth an associated risk to life.

Area 13
Charteris Bay
Map 44

1GNS Science- modelled

1Thereis a signlflcantly,

A zoning review was req@stad for the following property in this area:

. withheld under'seclion 9 (a) |

s

The Group reviewed thegy geotechnical issues for the Charteris Bay

area, which showed th ilﬁm«;,,,

-
s Charteris Bay is srde the area covered by the GNS Science risk
model and 3D mdel ‘as there is no Light Detection and Ranging
(LIDAR) data fort ? -
¢ PHGG/CCC advisers have noted that rock outcrops directly above
select properllesmre weakened and fractured during recent
earthquakes. As sult these properties are exposed to significant
' rock roll hazard F”i’“

RECOMMENDA no.vs r
1. THAT 332, 334 é% 342 Marine Drive be rezoned from green to red

Reasons for Declsfon‘:@

There is a slgmfncantly e _gate,d hazard to life on these properties dus to
rock roll, such that the nslﬁis comparable to red zoned properties within
as Accordingly, it was considered that this
recommendation is consBent with the intent of the red zoning criteria
agreed to by Cabinet. - |

2, THAT 336 Mann@rﬂffe be rezoned from green to red

Reasons for Decision:[ | |
Q)

ated hazard to life on the property due to rock
roll, such that the risk is manarable to red zoned properties within GNS
Science-modelled area _’C?c(:ordmgly, it was considered that this
recommendation is consstent with the Intent of the red zoning criteria
agreed to by Cabinet. ; )

3. THAT no other c@gas be made fo zoning in the Charteris Bay area

Reason for Decision: jj

For all other properties c u renily zoned green, they meet green zone criteria,
as land damage and anylite risk can be addressed on an individual basis.

28
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Area 14 ' ' '
A zoning review was re t&sted for the following properties in this area:

Heberden _
Avenue Area . D
Maps 23,24and | Q.
25 . W

. I‘A@

. hmthheld under se ,J,g,gn 9(2)(a) |

Al SUE

*
*

1 Je1sIu

The Group reviewed th{e« qYy geotechnical issues for the Heberden Avenue
area, which showed thét

0‘-

o Continuous medﬁh"i and minor sized rock bluffs run along the ridge
line above Hebprﬁn AVENUS.

o North of Awaro: e there are also numerous medium-sized cliffs
on the eastern si of the road. Properties adjacent to these cliffs
are exposed to; bEtg'c iff collapse and boulder roll risks.

e South of Awarqagl;_aine- residential dwellings extend into reasonably
steep terrain. ' _

s Some propertleé‘ﬁ':e below a nérrow pine forestry belt, which stops
above the Evansgg .,. Road and Sumnervale Drive area. This has

provided some ciion for properties downslope, but a significant
percentage of b rs penetrated the tres line and went on to the
land below. |

e Where the tree Iirmms absent, boulders travelled further down
slope, suggestlnﬁgetahon does provide some mitigating effect on
boutder roll nsk ﬁ]Ee:t not a permanent one.

* GNS Science re@ﬁded approximately 400 boulder falls in this area,
predomlnately tng'gﬁred by the 22 February 2011 and 13 June 2011
earthquake even@

o The cliff co!lapse as do not generally extend to the western edge
of Heberden A\ien except near the Colenso, Nayland Street and
Wiggins Street r@secttons

29
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Other points of note:

to more accurate)

ccount for more prevalent rockfall sources In

* The GNS Scien CE%?I\ model in this area has recently been modified

select Iocationsf, and'longer boulder roll paths than the suburb-wide

average in othe’rxt
RECOMMENDA TIONS fmh

153
1. THAT 141 Nay{a@@St

Reason for Dtt,-cisi(m'j ﬁ&z@u

ons.

reet be rezoned from green to red

141 Nayland Street has ?&3 potential for immediate debris inundation from

cliff collapse, and carr{éw i

2. THAT 71 Heberd’é'}? A
‘m’h

ke,

Iﬁ'ﬁ
This property is exposed
in 2016 due to rock roII s b

Reasons for Declsion:

mmediate risk to life.

venue be rezoned from green to red

ah Annual Individual Fatality Risk of 1 in 10,000
fined by GNS Science risk modelling. 71

Heberden Avenus also IRy th

¢ potential for immediate debris inundation

from cliff collapse, and] c@es an immediate risk to life.

3. THAT 48 and 50mberden Avenue be rezoned from green to red

|Reason for Declsfon L g

For 48 and 50 Heberd m‘lenue the geotechnical data shows that the
dwaellings located on these propertles are exposed to an Annual Individual

Fatality Risk of 1in 10 omr
GNS Science risk modelﬂﬂg

4. THAT 47 Truro %Et

Reason for Decision:;

The geotechnical data.
Individual Fatality Risk
defined by GNS Scienc

greater in 2016 due to rock roll as defined by

be rezoned from greéen to red

that 47 Truro Street is exposed to an Annual
in 10,000 or greater in 2016 due to rock roll as
isk modelling.

5. THAT 110 and 13
View Terrace be r

umnervale Dnve and 43, 45 and 47 QOcean
oned from green o red

30
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Reason for Decislon:

As a result of furthér exp
was determined that the
Fatality Risk of 1in 10,0

advice on the GNS Science rock roll model, it
wellings are exposed to an Annual Individual
jini2016 or greater due to rock roll.

jgEosk

A€

6. THAT 27 Ocean Terrace, and 98, 1/104, 2/104, 106 and 114
Sumnervale DrivElié rezoned from green to red

SRk

Reason for Decislon::

Further consideration and-expert advice indicated that the GNS Science

trock roll model for this aE__; _mfay_ have underestimated the risk for these
| properties through sub}:@@vi@e averaging. The dwellings on these

properties are exp_oseq to=dn :Annual Individual Fatality Risk of 1 in 10,000 in
2016 or greater due to §r_$ roll.

7. THAT no other c@ges be made to zoning in the Heberden Avenue
area =

Reasons for Declsion :O

For all other properliesf in:_tpe red zone, the geotechnical data shows that
there is the potential foir imme}d'iate cliff collapse with associated risk to life,
and/or these prope_rtle§' 5@ _e):tposed to an Annual Individual Fatality Risk of
1in 10,000 or greater ipg;lbf due to rock roll as defined by GNS Science
risk modelling. '

For all other pro;:erties{@Eeﬁtly zoned green, the geotechnical data shows
that they meet green zone criteria, as there is no reported evidence of land
damage with an assoclajedl | isk fo life, and these properties are exposed to
an Annual Individual Fatflly Risk of less than 1 in 10,000 due to rock roll as

Area 15
Wakefield
Avenue North
and Nayland
Street

(North of Arnold
Street)

Maps 20 and 21

defined by GNS Science Ttk modelling.
—— 5

No requests were r’ecefi@fc{r a review of the zoning of properties in this
area. N ol

The Group reviewed tlje Y igeotechnica\i issues for Wakefield Avenue

| North and Nayland Strget, which showed that:

e The area at thei BEEq of the cliff parallel to Wakefield Avenue and
Nayland Streetiis( axposed to debris inundation from cliff collapse.

e The cliffs in thisf a !ﬁave a complex geology of interlayered basaltic
lava and other fngriél of volcanic origin together and cliff collapse

debris (talus) at i@ -base of cliffs.

0N
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RECOMMENDATION: $

1.

Reasons for Decision: 2

The cliff height szg"éptoximately 70m to 80m over the majority of the

area above Walkfgld Avenue but reduces to about half of this at the
northern end b'és Nayland Street. Approximately 150m of the cliff
sides had falled %‘pzr 5m back from the original edge, during the
recent earthquak@%ﬂd aftershocks. These cliffs have an extensive

~ zone of low stre‘hgtﬁ materlal running through the exposed cliffs at

mid-height. | . |

Nayland Street af i north end of Wakefield Avenue and below
Richmond Hill is €¥posed to dliff collapse risks.

The elevated riéki:@je extends generally to the south side on
Nayland Street a ;;_;gamaximum. but reduces in extent to the west as
the cliff reduces {irheight.

Debris that fell fr the cliff near Wakefield Avenue ran out
approximately 501ﬁon to the level terrain below the cliff. One fatality
was recorded |n % area (northern end immediately adjacent to the
base of the c_Iiffé dé Wakefield Avenue) during the 22 February
2011 event due to debris inundation.

The GNS Scier Iff collapse model shows that the area
immediately adjacept to the base of the cliff is in an elevated risk
zone but this redyces ‘quickly to lower risk levels by the eastern side
of Wakefield Ay t

THAT no chang belmade fo zoning in Wakefield Avenue North

and Nayland

For all properties in the ;eg one, the geotechnical data shows that there is
||

the potential for |mmed|

life.

ff collapse and land slip with associated risk to

5

For all properties zoned ﬁ“én the geotechnical data shows that they meet
green zone criteria, as__ [€fe is no reported evidence of land damage with an

associated risk to life. ‘

Area 16

Wakefield
Avenue South
(South of Arnold
Street)

Maps 21 and 22

Q)

A zoning review was réq‘ﬂﬁﬁed for the following properties in this area:

~6ton 9(2)(a) |

% 32
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« |withheld unde}ﬁﬂcn 9(2)(a). ]
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=

The Group reviewed thekSy geotechmcal issues for the Wakefield Avenue
South area, which sho\nf@ that

* A continuous larda:fock bluff runs just below the Sumner Valley ridge
in the southemn W kéfield Avenue area.

¢ The north portlo this area has a series of moderately (about 40m
high) S|zed cllffs flﬁb proxlmlty of which to Wakefield Avenue varies
at different locat[

* The northern pa .Gf _ttgis area (between Paisley and Arnold Strests)
is eXpOs'ed to bblh_??l oulder roll and cliff collapse risks, although the
cliffs are smaller@ 5 area than in northern portions of Wakefield
Avenue. '

¢ The southern ponamg of this area (south of Paisley Street) is exposed
to boulder roll rqs

»  GNS Sclence mapped approximately 800 boulder falls in this area,
predominately triggbred by the 22 February 2011 event, although a
small percentagebpl the total boulder fall occurred on 13 June 2011.
There were Ilkety.&ore boulders that fell, but it was not possible to
systematucally l‘e@l‘l all of these due to life risks associated with

~ collecting this das_

RECOMMENDA TIONSE
1. THAT 122 Wak%?d'A venue be rezoned from green to red

Reason for Decislon: 3
The geotechnical data ko) S that this property is exposed to an Annual
Individual Fatality Risk of"1"i |n 10,000 or greater in 2016 due to rock roll as
defined by GNS Scienc eﬂjk modelllng

2. THA T 2/110 Wga;ld Avenue be rezoned from green fo red, and
that 1/110 Wakefield Avenue remain green zoned confingent on a
fee simple subdn/ n taking place, having the effect of creating fee
simple titles for these two properties, in place of the existing cross-
lease litles from %? Wakefield Avenue

<
(D
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Reasons for Declsior :

The geotechnical data s % s that the dwelling at 2/110 Wakefield Avenue is
exposed to an Annual |n ual Fatality Risk of 1 in 10,000 or greater in
2016 due to rock roll as d&fhed by GNS Science risk modelling.

@ &
The dwelling located at 1[,1}10 Wakefield Avenue is not exposed to an
Annual Individual Fataht@m of 1.In 10,000 in 2016 due to rock roll as
defined by GNS Sclenceﬂ;k modelling. A fee simple title subdivision is
required for the zoning rgﬂq&mmendahons to be reahsed

3. THAT 4 Campbe. pel and 2 Denman Street be rezoned from red

to green § .
N
Reasons for Decisior :ﬁ

Followmg detallsd conslcﬁat jon, the Group was advised that the GNS
Science rock roll model Eﬁfh 5 area has, on balance, overestimated the risk
for these propertlies fro; burb-wide averaging through the benching effect
provided by adjacent land and the road. The dwellings on these properties
are exposed to an Annu@dlvldual Fatality Risk less than 1 in 10,000 in
2016 due to rock roll. Q)

4. THAT the propert S}OCated at 70 Wakefield Avenue (being Lot 6
DP331163, com' d in certificate of litle 523222) be rezoned from
green fo red, andt t the balance of the land contained in cerfificate
of title 523222 (b ing Lot 500 DP431936 and Lot 404 DP374322)
remain green z_p i ¢ontmgent on a separale certificate of title
being issued fo{}&ta_%t at land

Reasons for Decisfon: m
m .

The property located at 70WWakefield Avenue is exposed to an Annual

Individual Fatality Risk:o winj 10,000 in 2016 due to rock roll as defined by

GNS Science risk mod

For the balance of the |gJ{d contamed in certificate of title 523222 (Lot 500
DP431936 and Lot 404 there |s no reported ewdence of land

damage with an associafg
Individual Fatality Risk:of* in 10 000 in 2016 due to rock roll as defined by
GNS Science risk modp%
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Reason for Decision:

d to an Annual Individual Fatality Risk of 1 in
|| as defined by GNS Science risk modelling.

These properties are &
10,000 in 2016 due to rd

6. THA Tno otherbhﬁwgas be made to zoning in the Wakefield Avenue
South area i

Reasons for Decisibr HOB

For all other properties i red zone, the geotechnical data shows that
there is the potential for medlate cliff collapse with associated risk to life,
and/or these propertles ;‘3 eXposed to an Annual Individual Fatality Risk of
1 in 10,000 or greater in@016 due to rock roll as defined by GNS Science
risk modelling.

For all other propert:es cﬁﬁemly zoned green, the geotechnical data shows

that they meet green zo %tteria as there is no reported evidence of land

damage with an assocla’@ nsk to life, and these properties are exposed to

an Annual Individual Fa desk less than 1 in 10,000 in 2016 due to rock
i

roll as defined by GNS! Sgighce risk modelling.

Area 17
Taylors Mistake/
Boulder Bay

Maps 28, 29 and
30

-

—
No requests were rece,iv@fqr a review of the zoning of properties in this
area.

A LS

The Group reviewed the otechnical issues for Taylors Mistake and
Boulder Bay area, wh cn;hdwed that:

s Areasonor nedm shoreline of Taylor Mlstake Bay and Boulder
Bay are subject tR\3levated ife risk from cliff collapse.

* Areas iothe nortﬁmc south of Taylors Mistake Bay are also subject
to boulder roll. ; =55*

RECOMMENDATIONS:

1. THAT1,2,4,8 9%

Reason for Decislon:

These structures have thg otential for lmmediate debris inundation from cliff
collapse, and carry an it
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n
D
Q.

" | Reasons for Decision:

Reasons for Dacision:

o)
The geotechnical data shQ‘SN s that these structures are exposed to an
Annual Individual Fatalltynﬁlsk of 1 in 10,000 or greater in 2016 due to rock
roll as defined by GNS: S.Q‘ghce risk modelling. 30 Taylors Mistake Bay is
also exposed to the potaﬂgal for immediate debris inundation from cliff
collapse and carries an edlate risk to life.

3. THAT 28 Tay’or% istake Bay be rezoned from green to red

i
(=

Reason for Decision;, m

This structure is Iocatedm a ,cllff top, and is exposed to the potential for
immediate cliff collapse ‘Zﬁd tarries an immediate risk to life.
i
4. THAT 55, 56, 5726 59, 60, 62, 63, 64, 67, 68 and 69 Taylors
Mistake Bay be rezoned from green to red

Reason for Decision:; (1)

These structures are expodged to the potential for immediate debris

inundation from cliff collapse, and carry an immediate risk to life.
— _

5. THAT no other c@ges be made fo zoning in the Taylors Mistake/

Boulder B :
oulder Bay arg{aa_w

e
For all other properttes z@ed green, the geotechnical data shows that they
meet green zone cntena 45 there is no reported evidence of land damage
with an associated nsk torli e, and these properties are exposed to an

Annual Individual Fatal,ut isk less than 1 in 10,000 in 2016 due to rock roll
as defined by GNS SCIGEBG risk modelling.

Area 18 P
A zoning review was re qggstéd for the following properties in this area:
Ferrymead, St
Andrews Hill o )
Road & Quarry . |
Road . withheld under,s¢f ion 9(2)(a)
Map 13 . L
) g
H (D 1’

#
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The Group reviewed th

SOme cases ma

not meet the cnte
+ Ground crackl_ng ‘near
of tiquefaction. .

Quarry Road i |n t

A 10J J

hold

RECOMMENDATIONS:!

1. THAT 62 Main |

Reason for Det:lsn’mr‘rE

'Je’i@e

T
e

1As def‘ ned by GNS Scie
for |mmed|ate debris i mu-
risk to life,

g.,&

2, THAT 10 Quart

'L!lJ

Reasons for Decisfon:

2/51A and 51C St Andr
immediate land damage
earthquakes, Accordlngl
consistent with the inten

G‘%H .

3. THAT 39 Mount

y ngediechnlcal ISSués for the Fe'rrymead. St
Andrews Hill Road ari . uarry Road area, which showed that:

e This area has a cg'rp[ex terrain wlth a number of small cliffs (in

de) bordering Main Road, and man-made cliffs
around Quarry Rogd and the CCC reservoir.

o The dliffs compnsgg_&ock in some areas, and loess $oils in others.

¢« This area is expogd to cliff collapse risks and has experienced
SIgnrﬁcant land dg[gage the cliffs bordering Main Road have been
modelled by GNS Sclénce, but other cliffs and slopes in this area do

0 be included in the model.

Main Road is most likely related to the effects

e The cause of the@r und cracking to the west of King Park is related
to the effect of ? I‘rquakes on the steep loess cliffs that border
area.

be rezoned from green to red

isk modelling, 62 Main Road has the potential

ion from cliff collapse, and carries an immediate

o, 2/61A and 51C St Andrews Hill Road be
rezoned from gr@b 10 red

Further conslderation e'?éxpert advice indicated that 10 Quarry Road, and
HIII Road are exposed fo the potential for

an associated risk to life as a result of the

was considered that this recommendation is
the red zomng criteria agreed to by Cabinet.

sant Road be rezoned from green to red

ISEIN R
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'|Reason for Decision::

potentlal for immediate

%z@a

As defined by GNS Scie{gir sk modelling, 39 Mount Pieasant Road has the
ifi, ¢

ollapse, and carries an immediate risk to life.

4. THAT no olher cpapiges be made to zoning in the Ferrymead, St

Andrews Hill R,

Reasons for Decision:

For all other propertles
there is the potential for
risk to life,

For all other properties,

ag-and Quarry Road area

i
S.a
= t
i

‘r

|me red zone, the geotechnical data shows that

@edlale cliff collapse or land slip with associated

mn]

o |
; i

ently zoned green, the gectechnical data shows

that they meet green zoae«_entena as there is no reported evidence of land

damage with an assoc

aldd risk to life.
-

Area 19

McCormacks
Bay, including
the Balmoral Hill
Area

Maps 14, 15 and

16

i i
; H
! :
i H
Bz B
i :

A zoning review was req

Te)

_stéd for the following properties in this area:

* [withheld under-433tion 9(2)(a) |

The Group reviewed theﬁ;

Road area, Includingt

=3

geotechnical issues for the McCormacks Bay
llmoral Hill area, which showed that:

The Ba!morai Hl m?ed isona ndge line, or knoll, located between a

series of variable heig
Main Road to thm
is via Glenstrae Khd

McCormacks Ba adl.
The cliffs to the w_gﬁb and north vary in height, starting from about
15m. The lower MIO'FI of the Redcliffs area is a sea-cut cliff up to

50m in height. 1
Pockets of med i
McCormacks B
houses. Toward
McCormacks Ba

based on advuce
associated WIth

zed cliffs border the eastern side of
=0ad where material fell on to or beside adjacent

e
and and Glenstrae Road) and generally more
rock debris fell fr he higher cliffs.
This area is exp ad to cliff collapse risk. The Group agreed that,
ewed from PHGG and GNS Science, life risk
i collapse is underestimated in select areas and
that the cliffs hav shown signs of on-going deterioration.

ht cliffs abutting McCormacks Bay to the west,
h and Reddliffs to the east. Access to this area
to the south, and via Balmoral Lane from

north the cliffs increase in height (between

T
oot |

Q"m
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Carttérhtlrtr Eat'th uake‘
yiGroup neuoveryAuthong:

e\@@a?

_ RECOMMENDA TIONS.

1. THAT 120A and _' 20B McCormacks Bay Road be rezoned from

green to red

[
| o)
~ |Reason for Dec!s_lon: -
=4

120A and 1208 McCorma ks Bay Road have the potentlal for |mmed|ate
|debris tnundat[on from ol collapse. and carry an immediate risk to life.

2. THAT® and 8 B ral Lane, and 156 and 156A McCormacks Bay
Road, be rezona 7o green fo red

=)

Reasons for Decislon. (D

The Group agroed that tﬁBG NS Science cliff collapse model for this area
understates the risk to th'§e dwellings. 156 and 156A McCormacks Bay
Road have the potentlartl"f mmediate debris inundation from cliff collapse,
and carry an immediate to life. 6 and 8 Balmoral Lane have the potential
for :mmedlate cliff collap;:«‘ and carry an immediate risk to life. Accordingly,
it was considered that th@commendallon is consistent with the intent of
the red zomng criteria a%ed to by Cabinet.

3. THAT76 McCu r_macks Bay Road be rezoned from green to red
Reason's for Decision: 3
O
Further consideration ar@xpert advice indicated that the property Is
_ exposed to the potentqu Immedlate land damage with an associated risk
to life as a result of the ea hquakes Accordingly, it was considered that this
recommendation is cohmt wnth the Intent of the red zoning criteria
agreed to by Cabinet. Q)
"t

4. THAT no other c!a_' gas be made to zoning in the McCormacks Bay
and Balnioral Hfi&ea

Reasons for Declision:

L

QO
|For all other properties iﬁ e red zone, the geotechnical data shows that

there is the potential folr ediate cliff collapse or land slip with assoclated

risk to life, and/or these p erttes are exposed to an Annual Individual
Fatality Risk of 1 in 10 p?@r greater in 2016 due to rock roll as defined by
GNS Science risk modelliky.
For all other pr0pertiesj @er tly zoned green, the geotechnical data shows

Jg 39
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CERA'#

rlterla as there Is no reported evidence of land
rlsk to life, and these properties are exposed to
' RISk less than 1 in 10, 000 due to rock roll as

i k modellrng

that they meset green zo Nt
damage with an assocq :
an Annual Individual Ffl:\
defined by GNS Scien¢

Areez‘ﬁ : e
o g A zoning review was rchﬁsst_ed for the following properties in this area:
Moncks Bay_ : : e
Maps 17 and 18 . -
* withheld under%iC)n'Q(Z)(a)J
. m—
L J gl

The Group reviewed the?ﬁ? geotechnical issues for the Moncks Bay area,
which showed that: - — D -

. Moncks Spuris ;hrt -south runmng narrow ridgeline, the north end
of which finlshe;}u'gt before Main Road.

. There is a smal cut rock cliff at the end of the ridge which is
included inthe G?ﬂg) !lff mode). The remaining ridge line is covered
in aloess blanke&? varfable thlckness

» The loess banksﬁhil‘ld two propertres immediately south of the end
of the spur partl ed durrng the earthquakes, and as a result, CCC
issued s124 noil on both properties.

+ Thearea arou d@'d IRock Lane and Bay View Road had isolated

' rock outcrops mmy of which have recently had remedial works
. undertaken on thepy. Together with topography effects, this indicates
that GNS risk m%iﬁ overstate the rock roll risk in this area.

RE’COMM_ENDA TION$£§1
1. THAT 4and 8 l;\f!o___r_ssvke Spur be rezoned from green fo red
el

Reasons for Decls'a‘od;Q
I=

Further conslderation ar@} pert advice. mdlcated that ihese properties are
exposed to the potentleljﬂrlmmedrate land damage with an assoclated risk
to life as a result of the, @hquakes Accordingly, it was considered that this

rec0mmendatron is consrstent with the intent of the red zoning criteria

agreed to by Cabinet. '

2. THAT 69A Bay \{lBy !:?oad be rezoned from red to green

40
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(D Canterbury Earth l
Port Hills Zoning Review. Advrsmjf_ Group ReunveryAuthoﬂg'
Reason forDecfslon E ' '

GNS Science risk medel_wg; _

1an Annual Individua Fa i

| The_Group _agreed'thatit GNS Science rock roll model has overestimated
the risk for this property.ckus, it is judged that the dwelling on this property

is exposed to an AnnuaiMdlvidual Fatallty Risk of less than 1 in 10,000 In
2016 duetorock roll, | T
Q<
3. THAT alot (Lot 1L 48814) assocfated with 14 Cliff Street be 7
 rezoned from red g green

()

Reason for Decis_lon:

T_he' zoning boundary Iip%' 14 Cliff Street had not been drawn sensibly to
include all land in the ﬁ’tl’E

" 4, THAT no other G?Bmes be made to zoning in the Moncks Bay area
v

For all other properties i&-e,red zone, the geotechnical data shows that

there is the potentlal for immediate cliff collapse or land slip with associated

risk to life, andfor these ro erties are exposed to an Annual individual
Fatallty Risk of 1in 10 Ogg 'greater in 2016 due to rock roll as defined by

Reaeons' for Decision:

—
For aII other. propertles‘ mer;tly zoned green, the geotschnical data shows
that they meet green zony |teria as there is no reported evidence of land
damage with an a‘ssocia nsk to life, and these properties are exposed o
r Risk less than 1 in 10,000 in 2016 due to rock
roll as defined by_GNS Gaen(‘:e risk modelllng

Area 21
Beckenham,
Cashmere,
Cashmere Hills,
Hillsborough and
Huntsbury

Maps 1, 2, 3, 4
and b

I_ L %
A zoning review was re qﬁaste'd for the following properties in this area:

fwithheld undeF-586tion 9(2)(a) |
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. . : hl; . ;
*  Withheld under4€#tion 9(2)(a) |
* Q.
)
The Group rewewed the geotéchnical issues for the Beckenham,
Cashmere, Cashmere Hils Hillsborough and Huntsbury areas, which
[showed that: 0}
e This area generallg’Comprises several north-south running valieys

- with dlscontinuous-rock outcrops running near the crest of these

valleys and occas-c?nal localised small cliffs.

s The CltlffS comp rlﬁyock In some areas, |00$S solls in others, and a
number are -man«made

e The properties upper and mld-slopes of these long valleys that
have rock _oUtcro'p.s' above them are exposed to rock fall risks.

Pr " below somie of the localised cliffs and steep

q to localised cliff collapse risks (e.g. View Terrace

200 fAllen boulders were mapped in these areas,
reﬂectmg smallemsd continuous rockfall source areas and the
greater dlstance @'n the earlhquake epicentres

¢ Pockets of groUnEb&nTacklng damage occurred in this area, focused
around small mahlihade cliffs in some’ cases, and on the lower valley
slopes where the but level ground at the valley base. This slope
damage is prob ) due in part, to I:quefactlon and lateral spreading
in the valley bas =

+ Part of the Luc o ne areais exposed to a landslide risk with an
assoclated rlskt ,land remedial works are being designed to
address this issu ' ' ' '
I S m

I |

RECOMMENDA'noN‘sD-

1

1. THATS Reservoﬂ ne, 68 Rapaki Track, 212A Centaurus Road

and 79 BOWen_vawvenue be rezoned from green to red '

Reason for Decision:

The geotechnical data s ‘that the dwellings on these properties are
exposed o an Annual ldual Fatality Risk of 1 in 10,000 or greater in
2016 due to rock roll as de med by GNS Science risk modelling.

3 -s»‘

2. THAT 351 _Porl Is Roa_d be rezoned from green to red

42
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I\y

Reason for Dec!sfon L ¢f : :
Commercial propertles aere buildings were within or substantially
intersected by the 1 in ‘fé 00 2016 AIFR line typically have been
recommended for red zoning

3. THAT2 Stronsﬁ%ne,w Reservoir Lane and 11 Reservoir Lane be
rezoned from re green
: |

Reason for Declsfon.| 3_
This recommendation ls@nmstent with the gurdlng conSIderatlon that rock
roll-affected properties: %d for residential use would typically be
recommended for red zaffig iif the dwelling was entirely within or
substantially |ritersected he 1 in 10,000 2016 AIFR line as defined by
GNS Science (67% occu ncy mode! with the effect of aftershocks
removed). These proper{ﬁ% do not satisfy this test.

Only a small fraction on eastem boundary of the property at 2 Stronsay
Lane is clipped by the if afety risk line. The majority of the section Is
outside the life safety r sﬁlrr;e In addition, the source area is diminished.

The section at 10 Rese n Lane is steeply sloping and the

identifted rockfall source Is on the property itseif, namely the southern third
of the section is the roc ource, see attached map. Even without
treatment the area wuth Jife safety risk line covers only the southern
and steeply sloping prop parls Expert advice provided to the Group was
that there is sufficient spEEe to place a building on to the northern part of the
seclion, or treat the sourggand remove the risk altogether.

The rockfall source at 1ﬁservolr Lane covers only a small portion of this
property, namely the sodtbwestern most corner. Approximately 80% of the
section is at reduced Irfe_fEEk levels An Incised gully exists at the eastern
boundary that will channehany potential rocks away from a potential building
area on the northern bdufdary.

[T

4. THAT no other cm_’vg,es be made fo zoning in the Beckenham, |
Cashmere, Cashmire Hills Hillsborough and Huntsbury area

Reasons for Decislor,

"an

For all other properties e red zone, the geotechnical data shows that
there i is the potential for mmedlate cliff collapse or land slip with associated
risk to life, and/or these pertles are exposed to an Annual Individual
Fatality Risk of 1in 10, 0 or greater in 2016 due to rock roll as defined by
GNS Science risk modew
For all other propertles %IF fer 1tly zoned green, the geotechnical data shows
that they meet green zo terla as there is no reported evidence of fand

damage with an assoc1aL§ risk to life, and these properties are exposed to

2 43
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ality Risk less than 1 in 10,000 in 2016 due to rock
nce risk mode!llng

|an Annuat Individual Fa
|roll as deﬂned by GNSs

Gj..@

Jills Zomng Rev:ew Advisory Group

@p_

Appendix 1 - Terms of Reference for the P:

Appendlx 2 — Overview map and Proposed Qh@nges maps
- Appendix 3 - Table (Appendix A and AppencBE)
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Minutes

Meeting Tuesday 19 March 20
__Port Hills Zonmg Review Adw

Meetmg

X

Participants

Tuesday 19 Advisory Group: : -
March, 9am — - Dr Keith Turner — Indépendent Chair
_ 7pm - - Diane Turner — @'b-uty Chief Executive, Recovery Strategy, Planning
A and Policy, CERAZ, |
CERA offices,
A o - Kevin Locke -iGe Pgmeral Manager, Capital Programme, CCC (until
Chtl_StChUrCh 12.30pm)
' - . David Jennings mﬁ’dependent Geotechnical Engineer (by telephone)
- Patricia Noble ._§ ior Legal Advisor, CERA
Attendees:
- Dr Jan Kupec - @_%R
- Don Macfarlane =@CC/PHGG
- - CCEFP ‘GG
withheld kinder section 9(2) (a)Jr
- - _ CERA
- Bronwyn Arthur ERA {(9.00am to 9.10am)
_ - R
Introduction The Chair opened the m@tmg and noted that it had been called in response

to a letter from the Minister for Canterbury Earthquake Recovery dated 12
March 2013. He éx Iagned the Minister had requested Information
explaining the reasons fof the Group's recommendations in respect of
certain properties. This st to enable to Minister to provide property owners
with information to hel;’) them iunderstand how the Group's recommendations
had been reached. A] of properties for which further explanation was
sought was appended tq‘tge [etter

Bronwyn Arthur, Chlef;@al 'Officer CERA, was Invited to Join the meeting.
Bronwyn talked about t&gr:rportance of being able to demonstrate how the
Group reached its rec agndations. She tabled a one-page document
summarising the grouhg\on which there was potential for the Minister's
zoning decisions to be judicially reviewed. Bronwyn Arthur then left the
meeting. The Group norﬂecelpt of her advice.

Discusslon of
matters raised

The Group agreed that lﬂtespondmg to the Mlnlster‘s letter it would be
Imgortant to re- emphaSr ¢ that multiple sources of Information had been
considered by the Grou ‘hen formlng its recommendations. The maps
referenced in the PHZRA@ Mlnutes were not in themselves an information

I "
source. ] L)

o
It was agreed that the 2 ov-19 Dec PHZRAG Minutes will be updated to
reflect the discussion at Hjjs.mesting. The revised Minutes will emphasise
(.. using bold type) th hlle properties are identified by reference to
maps which show risk |I dernved from GNS modelling, the model was
only ons of several mfor n sources used by the Group in forming its
recommendations —-the el does notin all casés give the best picture of
the level of risk, The Ils@ data used In making decisions was updated and
refined to include all data’gources in the revised Minutes.
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applied for a zoning revi The Minutes will-also emphasise that the Group
examined the entire P tgﬁHlI[s area (defined as 75km? of elevated land
located from Westmogg to Sumner, as well as Lyttelton to Diamond

The revised Minutes é clude alist of all’ properties whose owners had

Harbour) not only th eas ‘covered by the maps. The mapped area
encompasses all propertt fOr which a zoning review was requested '

N
The Group then moved onlto. consider what further information it could
provide on the propertle{@entlfled In the Minister's letter.

A.ppe.ndix B Appendix B of the Mln,'ster /etter conlained propemes which appear to be
properties oulside any area of idenfjfigdirisk" _

The Group worked throﬁ the listed properties and discussed the criteria,
guiding considerationsygand range of information, including expert
gectechnical advice, theﬁad considered in relation to each.

The Group commented that expert advice had beén that for select properties
within the area covered by,thé GNS model that the level of risk (as illustrated
by the maps) was elth derstated or overstated. For those properties
other sources of Infor ion including expert advice were considered to
provide a more accurateé picture of the level of risk. The Group's
recommendations were@'red after consideration of all of the available
information. Q)

For properties outside ,th-e:'GNS modelled area the Group's recommendation
had been based on exbﬂ}%dvice.

The Group’s respon% and reasoning on individual properties are
summarised in the appe cgd chart,

Appendix A Append:x A of the Ming; ?ers lotter contamed propemes wholly or pan‘!y
properties within an area of identified risk".
I }

The Group discussed i pproach to vacant properties. The Chair noted
that for residential prd;ﬁes in rock roll areas the fundamental Cabinet-

agreed criterion was theglocation of the risk line (1 in 10,000 Annual
Individual Fatality Rlsk @'2016) in relation to the dwelllng footprint. The
criteria do not specify. Iﬂto deal with vacant land in residential areas and
these had therefore beegﬁonsmered on a case by case basis.

The Group therefore aglne‘d the followmg additional guiding considerations;

* In applying the]Pm-lllls zoning criteria to vacant residential lots the
Group exercised@dgement in relation to lots Intersected by the life
safety risk line and a plied a reasonableness test to achieve sensible
outcomes. mp

that a rock roll-affected propetty zoned for
Id itypically be recommended for red zoning if the
'_ ly iwithin or substantially intersected by the 1 in
ine as defined by GNS Science (67% occupancy

dwelling was 8
10,000 2016 Al
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model with the emt Qf aftershocks removed).

¢ All Crown and Cg owned land should be recommended for green
zoning. i

e |

The Group worked th the listed properties and discussed criteria,
guiding considerations and: the range of information, including expert
geotechnical advice, they’Had considered in relation to each.

For the ‘Appendix B’ list{{@s for the “Appendix A’ list), the Group commenied
that expert advice had _been that for some properties within the GNS
modelled area, the level:of Tisk {as illustrated by the maps) was understated
or overstaled, For thosE:p c')pertles other sources of information including
expert advice had providgy a more accurate picture of the level of risk. The
Group's recommendat ons-had been formed after consideration of all of the
available information.

fm’%“ I
The Group agreed to rem its recommendations as follows:

¢ Recommend 3'51-50rt Hills Road (commercial land in old quarry site)
is rezoned red | == |
Recommend 2 S@nsay Lane {vacant seclion) is rezoned green
Recommend 10 ﬁ*servorr Lane (vacant section) is rezoned green
Recommend 11 %&ewow Lane {vacant section) is rezoned green

Recommend 54} gans Valley (CCC land) is rezoned green

Recommend 27 Morgans Valley (CCC land) is rezoned green

Recommend ZBEE Maln Road Redcliffs (CCC land) be rezoned
| g |

green

Recommend 24/ﬂ%n$ey Terrace (CCC tand) be rezoned green.

Recommend 64.Jdeberden Ave (previously recommended for

rezoning to red} ains zoned green

The Group’s reSponsf S nd reasoning behind its recommendations on
individual properties is sUmmarised in the appended chari.

Next steps The Group agreed the fmlng
» To consolidate ms days discussion into a suitable form for the

Minister

e The Group to ig‘e la revised set of PHZRAG Minutes including
explanations, gré“a-fgr iemphasis on the word ‘dwelling’ in relation to
life safety risk hg@where a dwelling currently exists on the land, and
identifying every @pany whose owners applied for a review

e The Group to grgissue the set of maps fo reflect the new

recommendatlon
o Outputs will be: {{! a set of minutes from this 19 March meeting
recording t_ha( decismns made including changes to

recommendations; d (2) a revised set of the full PHZRAG Minutes
that includes all (et mmendations along with the reasons to support
those recommenggtions

Appendix: Propertles Considered At This Megg
{Refer to tabte) e

%4"; '

%,
Rz ]
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MinUtes

Meetmg Wednesday 3 April201

Meetlng

Wednesday 3
Apnl 7pm-8pm
CERA_ofﬂces
Christchurch.
jConference
phone meeting

Port Hills Zoning Review Adws _

. Adwsory Group:
1- Dianie Turner = D

|- " Kevin Locke ~Gen

|- Kalrinka Good — CERA

Ganterbury Earthquake
Recovery Authority

Partlmpants

Dr Keith Turner - pendent Chaur {phone) -

_ eg Chief Execuhva Reoovery Strategy, Planmng
and Policy, CERA%
hManager, Capital Programme CCC (phone}
- - David Jennings - IRdependent Geotechnical Engineer (phone)
- Patricia Noble - S F Legal Ad\nsor CERA
' Ne)
: tion 9(2)( )

= - David Corlett - _CE.BA., 2

ol

Introduction

[The Chair Opened the rnE—:ong and noted that there were two substantive

it was noted that therm not the intention to change the zonfng
{recommendations but th@ordmg of the guiding considerations need to
| better refiact the Group’s @soning in making the declisions.

matters for consideration(l‘ﬁasa both relate to the wording of the guiding
considerations, ;
_. Q
These are; ‘ )
1) Concern about theme!e of the term “equity.”

2) . Vacant sectlons- nGBd to revise wording.
—‘

m

Guiding
considerations

|and applied a reasonablia

properties was to remain tmshanged

Group agreed wdr’din:g 'fc:rgaidihg principle for vacant land.

exercised judgement in refation to lots intersected by the life safety risk line

“In applying the Port Hill I’é’:{ing criteria to vacant residential lots the Group
85 test to achieve sensible outcomes.”

Group confirmed WOrdng)(m guiding conSIderallon for rock-roll affected

A1onogey &
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Information to
support
recommendation
on individual
properties

144 Sumnervale Drlve an'dTansarby

Both propert:es have had_gtalled scrutiny, The Group recelved advice on
the model for 44 Sumn le. The Group noted that more explanatory
information has been ad o the table, but as there are several pages of
information avallable thle uId be summansed

Need to ensure that the @ence of reasons is contalned in the supportrng '

documentation. Check tha&pere is an explanatton for 2!51 St Andrews Hill.

Explanation of
Geotechnical
terms

|tends to reduce the rockf

Iy .
The Group agreed that [vaould bo useful to mclude in the Minules an
explanation of the terms1 “b‘eundary effect‘ , ‘benching effect’ fthe presence of
roads and ‘diminished rock.s_qurce

: The Group agreed that the%llowmg exptanations would be useful

+  “Boundary effec@e GNS model becomes fess certain at the
edges of the modelled ar‘eﬁj

. “Benching effectf sence of a road: in most circumstances the

preserice of flat areas s J as road carriageways and building platforms
sk for properties located below the ‘bench’.”

< “D;minished rocag-l. source: one of a number of technical terms
|used in the GNS report; hich. relate to the abllity of the rockfall source fo
generate more or fewert' /A diminished rock source would be expected

to generate fewer rocks th the nelghbourlng rock sources,

Finalising and
transmitting of
Group
documents

Referance in mlnutes to‘lmmn Port to be amended to remove mention of
Port Company, and refer tg}anyth:ng in the Port .

Noted receipt of general I% advice at meetlng of 19 March and reference
thls in the minutes In the"'B kground Papers” list.

The Group agreed that| tt@other aditorial refi nements and minor changes
suggested to the meeting,{ninutes of 19 March 2013 and 26 November
2012- 19 March 2013 cou% made.

Letter to MCER, mlnutee @ble and maps to be sent to Mmlster Copy to be

sent to Group members ezgqu‘ding the maps which they can access online.

ﬁ.re/\ooeg
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meet the red zoning criteria, but

?ﬂmammm:agzm&ﬁ»ongnaﬁogg
properties due 1o rock roll, such that the risk is comparable to

had been met: j&Wscm_ the intent of the criteria was mel, [red zoned properties within GNS Science-modelied areas.
-&.s&ﬂﬁﬂ_@@ﬁ the Group has recommended that |Accordingly, it was considerad that this recommendation is
mumonﬂaiﬁﬁaq%g these properties be zoned red. consistent with the irtent of the red zoning criteria agreed to
dwellings is higheflHan 1in by Cabinet,
10,000 at 2016 risklevels as
per the GNS n..onmr_.. ) Expert advice provided o the group indicated that Charleris
: U1_ Bay is outside the area covered by the GNS Science risk
8 model and 3D model, as there is no Light Detection and
i 7 Ranging (LIDAR) data for this area, PHGG/CCC advisors
W ! have noted that rock outcrops directly above select properties
- were weakened and fractured during recent earthquakes. As
= a result, these properties are exposed to significant rock roll
97 hazard. Significant rock roll has occurred on these properties.
1334 Marine Drive ) ,mmﬂu&m:v..an Outside risk area ._._‘..moﬁocvnoﬁq Eﬁ;..w Yhers properties did not strictly [ There is a significantly elevaled hazard 1o life on these
intent of the fo criterion  Imeet the red zoning criteria, but  [properties due to rock roll, such (hat the risk is comparable to
had been mel: The mScm_ the intent of the criteria was met,  |red zoned properties within GNS Science-modelled areas.
individual fatality : the Group has recommended that [Accordingly, it was considered that this recommendation is
associated with th _nmoﬂ_.w_ these properties be zoned red. consistent with the intent of the red zoning criteria agreed to
ai»ﬁam._mz%ﬁmadi by Cabinet.
10,000 at 2016 i els as
per the GNS _ Expert advice provided to the group indicated that Charleris
S ' Bay ks outside the area covered by the GNS Science risk
— model and 3D model, as there is no Light Detection and
; 8 | Ranging (LIDAR) data for this area. PHGG/CCC advisors
_— have noted that rock eutcrops directly above select properties
= 7 were weakened and fractured during recent earthquakes. As
- W a result, these properties are exposed 1o significant rock roll
— hazard, Significant rock roll has occurred on these properties,
b
332 Marine Drive ed  [Outside risk area The Group nmeﬁ_qsaoa__zmn the |Where properties did not strictty  [There is a significantly elevated hazard to e on these
ntent of the f erion |meet the red zoning-criteria, but  {properties due to rock roll, such that the risk is comparable to
had been met. ._._._mum;._ﬁ_ the intent of the criteria was met,  [red zoned properties within GNS Science-modelied areas.
individual fatality rsk _ the Group has recommended thal |Accordingly, it was considered that this recommendation s
associated with idential [these properties be zoned red. consistent with the inent of the red zoning criteria agreed to
dwellings is higl 11 by Cabmet.
10,000 at 2016 i vels as
per the GNS mod&l, | Expart advice provided to the group indicated that Charteris
a1y Bay is ottside the area covered by the GNS Science risk
ol model and 3D model, as there is no Light Detection and
O Ranging (LIDAR) data for this area, PHGG/CCC advisors
: have noted that reck outcrops directly above select properties
m a were weakened and fractured during recent earthquakes. As
e a result, these properties are exposed to significant rock rofl
O hazard, Significant rock roll has occurred on these properties.
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