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The West Taihape Area

Purpose
The purpose of this report is to;
1. Background the history of the West Taihape Area;

2. Highlight both the impact of human activities on the landslip zand the potential
impact the landslip zone poseon the provision of infrastructural services
(transportation, potable water and/astewater);

3. Outline the current management of activities within the West Taihape Area, and
how these can be improved to minimise the impact upon the residents of both
Taihape and the greater Rangitikei community.

Background

The West Taihape Area referréalin this report includes a relatively small, discrete landslip
zone where land movement has occurred over many years, and a wider area which
encompasses an ancient landslip where no landslip movement has occurred since the area
was developed for resideral housing over 60 years ago.

In 2005 the Earthquake Commission (EQC) engaged Tonkin and Taylor Ltd (T&T) to
investigate the stability of the West Taihape area following further movement of the toe of

the ancient landslip which the EQC had previouslydniieA 3+ § SR Ay (GKS S| NI
found that the landslip was deep seated, moved in response to rainfall and that drainage
works were effective.

In 200 Geological & Nuclear Science (GNS Science) undertook a research project where
they monitored the movemets of the land using survey prisms.

GNS Science and T&T produced a joint report in 2009 to document the status of the West
Taihape slip zone, and its mechanism for continued land movement. With analysis of
seismic, geological and hydrological datasetgytlhighlighted three primary factors that
could contribute to further ground movement.

Gross land shaking caused by earthquakes
Ground water infiltration to the landslip interface
Undermining of the slip toe by river erosion

It is expected that over the hg term, parts of the West Taihape will continue to be subject
to small landslip movement after significant rainstorm events and in conjunction with above
baseline ground water levels.

The area of the ancient West Taihape Landslip comprises approximeelye@&ares,
covering a mixed land use of light residential and semi rural grazing land. There are
approximately 200 homes, a school (since relocated due to earth movement), an area
hospital and rest home.
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There is also a substantial investment in infrastanal services including roads, footpaths,
water mains, sewage and drainage reticulation, as well as power and telecommunication
systems. The private and pubivestment in infrastructure is estimated &40 million.

The Rangitikei District Council has$7 million dollar investment in infrastructure in this
area. Land revaluations have seen prices drop to a fraction of their historical levels.

Information for this report has beenderived from historical maintenance records,
engineering plans and otherath heldby Council as well as field observations by Council
engineers and staff of the Rangitikei District Council. Information from T&T and GNS has
also been incorporated into this report. T&T and GNS have produced a map of the landslip
and designateddur landslip hazard zones.

The toe of the slip, lower side of Kaka Street,

Zone A High Risk Wren Street 7.4 Hectares
Central area
Zone B High to Upper side of Kaka Road, Paradise Terrace, Thr 6.6 Hectares

Moderate Risk = Street
Missel Street and Thrush Street
Zone C Moderate to 4.9 Hectares
LowRisk
Head scarp and flanks
Zone D Low Risk Thrush Street, Kiwi Road, Ruru Road, Titi Street, 50.3 Hectares
Korimako Street, Kiwi Road, Wren Street, Kaka
Road, Kawau Road

Drainage Network

The drainage systencomprises kerb and channel, piped reticulation, open drains and
natural watercourses.

The combination of public, private and natural surface water drainage is the single largest
potential contributor to water infiltration and consequential water pressuvgthin, and at

the base of, the landslip. As ground water infiltration has been shown to have a strong
relationship to subsequent land movement rates, control of surface water runoff is
considered to be a critical part of the landslip risk management.

Pubic Drainage Network

There are 3.1 km of publicly piped reticulation in the landslip zones area, with various
diameters and ages. Kerb and road sumps will be considered elsewhere in this report.

Council does not maintain any open drains in the landsligg@nea, and where they exist it
is the responsibility of the individual property owners to maintain them.

Mitigation of the impact of the public drainage network on slip movement

The following management strategies have been carried out since 1999.
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. In 199 consultants Good Earth Matters (GEM) produced a report on the whole
Taihape network. Recommended renewals or upgrades have lyargeen
implemented,however any increase imaintenancehas not been included ifuture
budgets. The report indicated abou® Jproperties in the landslip zones area were
flood prone including the hospital.

. Since September 2003 there have been 5 recorded maintenance events on the storm
water system. Typically these were to clear blocked sump leads or replace broken
sump grates.

. In 2005 1.2km of storm water pipes were inspected with CCTV with no obvious
defects found that would contribute to groundwater problems.
o Renewal of public drainage pipes has totalled $468,078 over the last ten years. This

is more than the asset depreciatiomthe area which is approximately $218,000 over
the same period.

. In 2009 an inspection of manholes and sumps by staff and contractors showed four
sumps or manholes had root blockages, but the overall condition was comparable to
other networks in the disict.

Risk Potential impact of slip movement to the drainage network

Concrete and earthenware pipes make up the majority of the piped reticulation. Landslip
movement can cause joint displacement and potential pipe collapgeonsequently,
blockages during griods of intense rainfakkould occurresulting in localised flooding and
water directed into secondary flow paths (roads, natural depressions).

Private Drainage Network

The quantity and nature of private drainage systems and open drains is not welhkbatv
Council is aware of at least 1km of small diameter earthenware drains and major natural
drainage watercourses.

Site inspections by council staff indicate that many sections of these open drains are not
well maintained with blocked inlets, vegetatiodebris and rubbish, insufficient grade or
inadequate capacity.

Private storm water laterals discharge into these open drains causing scouring and erosion
of the drains. There are several areas where water is being impounded and subsequently
percolatingthrough to the landslip zones area.

Mitigation of the impact of the private drainage network on slip movement

Following the 2004 Manawatu/Rangitikei Floods, the Coumghducted property
inspections collating information on nesompliance issues with ragd to private drainage
and the building code. Notices to correct deficiencies were mailed to the properties;
however it is understood that no followp inspections have been performed.
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Future management strateg

The risk register does not mention the patel for damage to the drainage network due to
landslip movement.The risk registers of the stormwater asset management phaunst
identify high or very high risks. Appropriate mitigation strategies should be developed and
includedin any management plan

Continued erosion at the toe of the landslip is thought to be a contributor to landslip
movement in zone A. Horizontal drains bored 100m into the hillside have helped to alleviate
the high ground water levels in the lower parts of the landslip (zone Antirted
movement at the toe will damage the existing PVC slotted pipes, marginalising the
effectiveness of the current horizontal fan drains. Continued maintenance abdrieg of

new horizontal drainsnay need to be undertaken

Further up the landslip @a and at the base of the scarp, the interception of and redirection
of storm water away from the area can be achieved by various methods. Typically this will
involve construction within private property and will require ongoing cooperation with the
landowners.Surface water can effectively be managed by;

1. Reshaping natural watercourses to ensure runoff does not pond but is quickly
drained away. This reshaping could involve placing impermeable material in the base
of the drain to minimise infiltration, andi

2. The construction of deep drains-8m deep running parallel to the slopkned with
an impervious sheet material and slotted drains, then backfilled with high
permeability stone material.

Provided these drainage corridors are protected from livestock or other developments, they
cancontinue to function effectively fomany years.

Other risk mitigation measures to be considered are:

o Council commitment to ongoing yearly inspections of critioa poorly
conditioned pipes.

o Seek specific engineering design of interceptor drains or other appropriate
mechanisms

o Identification and mapping of private drainage schemes

o Education of private user responsibilities for drainage management

o Guidelines andrée site assessment of private drainage standards

o Establishment of nomegulatory code of practice between Council and

property owners for open drainage

Council could coordinate and maybe consider funding some of these measioesver
Council needs to ewmider the degree it wishes to take on the responsibilityhef ongoing
maintenance and coordination ofrainage withinprivate property.

One of the environmental effects of expediting surface water and ground water to the
Otaihape Stream could be a redion in the water quality at the receiving waters (Hautapu
River). The longer time stormwater runoff has to filter through the catchment area, the less
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impact it will have on aquatic flora and fauna. However, the imperative of preventing
ingress of surfacevater into the landslip area suggests that some downstream catchment
management is required. The Council may wish to enter into a cooperative arrangement
with Regional Council to implement this strategy if required.

Storm Water Network Budgets
Renewals

CGouncil currently is funding for depreciation of the stormwater network based on the 2008
valuation. There is no evidence that asset base lives are substantially shorter that other
parts of the district and current funding levels will be sufficient in threglterm to renew
existing drainage infrastructure.

Maintenance

Additional funding of $30,000 per year has been included in the LTCCP over the next 10
years for condition monitoring inspections and maintenance. This demonstrates the
commitment of Councild provide a proactive maintenance strategy within Taihape.

Capital Works

In order to minimise groundwater intrusion there are several improved drainage options
that could be implemented. Specific analysis of existing depressions and ground contours is
required to identify opportunities within the residential properties for potential interceptor
drains.

The options of reshaping natural watercourses and deep cutoff dreegsire specific
design. While an estimate for construction costs is not availablis, iecommended that
funds are budgeted for the specialist design. The following table outlines the renewals.

Pipe Renewals As determined $22,000 pa
by condition
monitoring
Capital Reshaping $300,000
watercourses
Maintenancé  Annual culvert $5000 pa
and headwall
inspections
Annual open $5000 pa
drain clearance
Annual 10% $3000 pa
CCTV
inspections
(350m)

'Pipe renewals are already fundé@dCouncil budgetand do not represent an increase in existing expenditure
*Maintenance costs can be met by current funding levels
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The investment proposed is approximately 1% of the property valuation ($40m). Improved
drainage will significantly reduce the risk of surfasaater contributing to landslip
movement. The success of this investment may be measured via the continued analysis of
ground water level piezometers.

Road Infrastructure
Mitigation of the impact of the road network on slip movement

If kerb sumps and chanfgeare in poor condition entry of surface water into the ground can
occur.A recent assessment of theimps and kerblas been undertaken. This assessment
comprisedindentifying areas of pondingnd evidence of unsealed sumps or blocked sump
leads. Initialresults suggest that the kerb sumps and channels are largely watertight,
however ongoing monitoring of these assets will be scheduled into the general road
maintenance calendar.

Risk Potential impact of slip movement to the road infrastructure

Where the pad corridor is subject to differential movement vectors, cracking and

subsidence of the road and footpath will require a higher level of maintenance and
inspection. Historically there have been underground artesian springs that undermine the
sub base andequire additional drainage and reseal work. These will continue to be

monitored and repaired as required.

Road infrastructure budgets

Current renewal programmes are deemed sufficient to maintain the road network within
the landslip zone. This includes assctions of kerb that are contributing to surface water
seepage. The maintenance repairs to the seal due to earth movement are already budgeted
for as they are ongoing factors in the age profile for road assets in this area. Therefore there
are no additimal funding impacts over and above the current levels moving forward.

Water SupplyNetwork

There are 4.6 km of water mains in the landslip zones area, with various diameters and ages.
The potential contribution to landslip movement by a leaking water nekwoan be
significant, especially if it is undetected for some time. There is some degree of water
conveyance loss in any reticulation network. This can be as high-2890%%n a network of

poor condition.

As ground water infiltration has been shown to kaa strong relationship to subsequent
land movement rates, a rigorous inspection strategy is required for the water network.

Mitigation of the impact of the water network on landslip movement

The following management strategies have been carried out 10068.
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. In 20032004 the Council conducted a leak detection programimeadentify any
significant leaks in the networks of all the urban water schemeg ditcome
confirmed thatthe network was in good condition and that leakage was minirhal
was concluded at the time thahains leakage was unlikely to be contributing to the
landslip.

. Since September 2003 there have been 16 recorded leaks on the water main. 50% of
the leaks occurred in a single section of pipe within Zone A, which wasveenia
August 2007. No further leaks have occurred in that area.

. There have been 31 other reported minor repairs to the water network which are
GeLIAOCLEte aSNWAOS O2yySOiAzya 2N FldAZ Ge 0
. Renewal of water mains, services and control valves has toth#12dD00 per annum

over the last ten years. Thishgher than the expecte817,600 per annurbased on
the normal renewal life cycle for the infrastructure in this area

Risk Potential impact of slip movement to the water network

Approximately 60% of th@etwork within the landslip zones area is comprised of non
ductile materials with an average age of 37 years. The total life expectancy of pipes is
between 60100 years.

Landslip movement has the potential to strain pipe joints, thus exacerbating leake in
network. The very high water pressures within the system (1 MPa+) increases the fatigue of
joints in the system and elevates the rate of seepage from the network above what would
be expected at more moderate pressures. There are currently no pressateotvalves in

this area of the Taihape network.

Reducing the static pressure in the system will increase the life expectancy of pipes and
lessen the amount of seepage into the grouRdessure reduction for the area wouteted
to be further investigated

Future management strategy improvements

The risks to the water network due to landslip movement need to be added to the risk
register of the water asset management plan. Where high or very high risks are identified,
appropriate mitigation strategieseedto be developed and included.

The Taihape Water Conservation Plan (Good Earth Matters 2004) states that a follow up
leak detection programme shall be implemented from 2010 and funding of $18000 has been
included in the LTCCP.

Other risk mitigation measueeto be considered are:

o Installation of pressure reducing valves within the landslip area.

o Rupture control valves to isolate sudden pipe breaks within the zones and
maintain continuity of supply to the rest of Taihape.

o Set up annual pressure monitoring gr@amme to detect pipe conveyance
losses
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o Review levels of service with regard to supply pressure, leak response times
etc.

Water SupplyNetwork Budgets
Maintenance

Current funding for operations and maintenance is $495,000 for the Taihape Urban Water
Supply Additional funding for pressure monitoring and leak detection should be allocated.

Renewals

Council currently is fundinggenewalsof the watersupplynetwork based on the 2008sset
valuation It is considered that the level of renewal funding is swdfitito maintain the
network.

Capital Works

As part of the overall management on the area , the follovaapital upgradesould be
considered;

1. The installation of three pressure reducing stations within the landslip zones area
have been estimated at $90,0@&ach with maintenancestimateof $3000 per
annum andenewal estimate 0$4500 per annum

2. Installation of consumption meters for the 200 existing properéean estimated
costof $80,000 with reading costs of $3000 per annand renewal estimate of
$2000 per annum

3. Ongoing triennial pressure and leak detection programmes are estimated to cost
$6000 per annum

Expenditure Desciption Capital Depreciation Maintenance
Renewals Pipe Renewals $30,000 $30,000 N/A

Capital Pressure $90,000 $4,500 $3000
Reducing
Stations
Universal $80,000 $4,000 N/A
Consumption
Meters
Extend Network $150,000 $2,000 N/A
to provide
redundant
pressure zones
Maintenance Triennial Leak $6,000
Detection
Pressure $1500
Monitoring and
Network
Modelling
Total $320,000 $10,500 $10,500
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'Pipe renewals are already funded by depreciation and do not represent an increase in existing expenditure
’Leak detection costs are based on $18,000 every three years i.e. $6,000 per annum

The investmenproposed is approximately 1% of the property valuation ($40m). Improved
water management will reduce the risk of water leaks contributing to slip movement. The
success of this investment may be measured by setting targets for acceptable mains water
leakag audits and reduced average water consumption per property.

Wastewater Network

There are 4.7 km of public sewer mains in five distinct catchments within the zone. Four of
these discharge into the eastern sewer on Eagle Street, while a smaller catchment
discharges to the pump station in Achilles Street.

The potential for extlow from a sewer network is small as they are gravity systems which
are more prone to inflow from surrounding ground water. The sewer network is not seen as
a significant contributoto the condition of the slip zone.

However the slip can significantly affect the performance of the sewer network as the
majority (85%) of the pipe work is constructed from brittle glazed earthenware.

Mitigation of the impact of the wastewater network onlg movement
The following management strategies have been carried out since 2000.

. In 2005 a CCTV survey of more than 2 km of pipes was carried out in response to
concerns of sewerage discharge into the ground. It found the condition of the
network as a whle was typical for a network of its age. Only a handful of significant
faults (tomo and pipe breaks) required immediate repair.

. The majority of the faults detected included root intrusion, minor joint
displacements and poor lateral connections. While #hefo not contribute to
discharges to the slip zone, the inspections highlighted the need to more routine
maintenance (water blasting and root cutting) or spot repairs to alleviate poor
performance issues.

. In 20072008 a follow up survey inspected remaigipipes in the landslip zones
area. Currently the average condition of sewer pipes in the landslip zones area is
above average. Almost all streets have a small section of poorly performing pipe, but
analysis of the identified defects show they are not tglly related to groundwater

discharge.

. There has been no renewal of sewer mains, services or manholes over the last ten
years. The rate of depreciation in the Zone area is approximately $11,500 per
annum.

Risk Potential impact of slip movement to the wastwater network

Land movement is likely to increase joint displacements where pipes cross land blocks. This
will increase the risk of partial or total pipe blockage resulting in overflows during rain
events.
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Future management strategies improvements.

. Council commitment to ongoing yearly inspections of critical or poorly conditioned
pipes.
o Set a lower level of condition deterioration within the landslip zones area. Initiate

appropriate repairs on all pipes exceeding a condition value of 3.5 out oivhenre
significant defects are found. Typically immediate repairs to sewer pipes only occur
when they reach a rating of very poor condition.

Wastewater Network Budgets
Maintenance

There is sufficient funding to ensure annual CCTV inspections and repaeguasd. This
level of monitoring should be maintained in future years to ensure the integrity of the
network.

Renewals

Council currently is funding for depreciation of the wastewater network based on the 2008
valuation. This level should be sufficientpmvide for the planned renewal programme

Capital Works

There is no proposed capital upgrades related to slip movement mitigation.
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Future Landslip Monitoring Strategy

Since 2005 T&T and GNS has been monitoring the landslip area using inclinometers in
boreholes, and ground surveys. Monitoring infrastructure now includes:

7 Piezometers (expanded from 1)

8 inclinometers (expanded from 3)

29 survey marks (expanded from 19), 35 prisms
3 rain gauges (expanded from 1)

Once the three year GNS research periogshias in October 2010, all electronic equipment
will be removed and raitilised in other research programmes. It is not considered
necessary to retain such a high level of monitoring for this area.

Instead GNS recommends a tiered approach to ongoing monitoring requirements, with
trigger levels linked to detections and amounts of landslip movement. It is recommended
that Councilreinstates an annual monitoring of surveyed pins within the landslip zanea,
escalating to continuous monitoring as each level is triggered.

Additional surveys may be conducted following significant rainfall events, or high ground
water levels. Trigger Levdly these additional surveys need to be confirmed

GNS has expssed a willingness to continue receiving monitoring reports frim
piezometers and inclinometers, thus providing a centralised data source for future
comparison. T&T are interested in remaining involved in engineering works to reduce
movement.

Residentsand counciktaff are a source of observations of the potential landslip triggers and
need to be encouraged to report faults, earth movement or potential contributors to
landslip movement. The community can be educated in what to look for in their propsrty
part of the integrated monitoring strategy.

The EQC have produced a pamphlet specifically for Taihape residents.

Regulatory Strategy

Council has accepteahd adopted the Taihape West mapping provided by Tonkin & Taylor
showing four distinct areas foufure reference:

1 Area A = currently active

2 Area B = intermittently active

3 Area C = currently inactive

4 Area D = mapped extent of ancient movement

Based on the @vice from Tonkin & Taylor, GNS and EQGuncil has determined that
building consenapplications in thdour areas shall be applied as follows;
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Area ACCKA & FNBIF Aa aOdz2NNByidte | OGADBSe gAt
regulatory control. New development and extensive upgrades will only be permitted

with s72, Building Act 2004, cotidns and all proposals will need to be supported

with comprehensive engineering input demonstrating how risks associated with the

slip are to be mitigated.

AreasB& Q¢ KSaS I NBlFa ¢gAff 0S O2yaARSNBR 2y |
planning and hilding control staff appraising the risks associated with individual
projects. Applicants may be required to provide detailed geotechnical or engineering
reports as necessary to enable Council staff to make appropriate decisions.
Outcomes will range fromminor consent conditions through to s72 or possible

refusal to grant consent if the proposal is likely to increase risk to other properties.

Area D¢ Properties within Area D are no more at risk than the majority of New
Zealand and that the inclusion ofréa D in the report addresses academic
completeness and should not be used as the basis for regulatory coRtesining
and building control staff will place no hazard related restrictionsequirementson

the activities of property owners in this ared@his will allow property owners to
enjoy and develop their properties as they seeHiowever, the presence of historic
movement in this area cannot be totally dismissed and therefore will be noted on
property files, and therefore LIM reports, as areaof ancient landslip movement.

The regulatory requirements for development within Areas A, B & C will be determined
through the resource consent and building consent process.

In addition to proposals for new work Council officers will monitor exigtmogerties within

Areas A, B & C and work with owners to ensure satisfactory disposal of storm water. This
approach will be in the spirit of education and cooperation with a regulatory approach being
the last resort.

Conclusions

Of the three primary facta contributing to ongoing movement in the West Taihape area,
the ingress of surface water down into the landslip mass, is seen as the one the Council can
most influence.

Initial surveys seem to indicate that Council controlled assets are not playingifcaign

role in movement of the West Taihape landslip. Condition assessments of the sewer and
storm water networks show they are typical of other networks in the district. In fact the
average condition of the sewer network is slightly better than for otlangitikei
communities.

Apart from installing additional flow and pressure monitoring equipment, there are no
obvious indicators that the water network suffers from excessive leaks. Most repairs are
carried out in a timely manner. While the probability wéter contributing to the landslip
movements is small the impact, should a major leak occur, can be large. Therefore Council
should investigate the implementation of one or more strategies to monitor water
consumption and pressure, and implement leak dien programmes.
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The impact Road assets have of ground water infiltration is minor at this stage, however
when maintenance is required it could be carried out with existing budgets.

The contribution of private stormwater systems is unknown. Summary itigpscwould
indicate that significant improvement in surface water collection can be made through
annual maintenance of the private open drains. Additional investment in strategic
interception drains would provide a greater level of assurance that grouattmlevels
would not exceed the baseline levels that initiate accelerated ground movement.

Development strategies will need to be developed including future building consents,
acceptability of alternative design property drainage schemes, and the retimeofdand to
pasture.

Rangitikei District Council
November 20009.

November 24, 2009



Appendix A. Monitoring Trigger Levels and Actions

Appendix A. Monitoring Trigger Levels and ActidEEs

Proposed trigger levels and related actions for the West Taihape Landslip

Trigger Landslip Description/activities Actions
Level Status
If survey pin monitoring
0 Advisory The status quo detects > 0.05 m 0]
movement in more
Monitoring of survey network (33 than one survey
points) on a yearly basig mark, within close
scheduled following winte proximity then
months. action trigger level
Community monitoring ang 1
awareness  of  landslif Educate the community of
activity on ongoing basis. what to look for
Drain maintenance by RDC al and advte on how
residential property ownerg G2 YYy 249
at yearly intervals. Includin LINE LIS NI & O
maintenance of horizonta prepared a West
drain outflows. Taihape  Landslif
specific  pamphlet
to advise residentia
property owners of
what to look for.
Community should report
landslip related
issues to RDC.
If landslip movement s
1 Alert Landslip movement identified from stey pin confirmed by the
network, but at rates similar to thos resurvey of the
recorded historically. historical  landslip
survey network and
RDC to: from inclinomeers
then action trigger
Resurvey the historical landsl level 2
survey network to confirm
extent of movement.
Resurvey the inclinometer networ|
(4 drill holes) to confirm
movement.
Begin daily monitoring ofipzometric
head levels in BH1A t
BH5A.
Carry out CCTV inspection
sewerage, stormwater pipe
and water mains to chec
for breakages and leaks.
Geotechnical Specialists
2 Alert Landslip movement confirmed and be contacted for

continuing

Local community to be made awa

further advice and
monitoring
Continuous monitoring of
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(if not already)

landslip movement

carried out.
3 Moderate Landslip acceleration exceeds histori Emergency services put @
Hazard magnitudes (typically > 0.01 m/day a standby
accelerating)
4 High Landslip acceleration is increasing (typica Evacuation of peopleand
Hazard >0.1 m/day belongings, starting

in zone A and
continuing to
hazard zone B
followed by C and [
if required.

Source GNS Science Consultancy Report 2009/142...Modified by T&T
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Appendix B. Council Assets

Total Area of Landslip Zones is 69 hectares.

Value of exisng public infrastructural assets

Type Quantity Replacemen| Depreciated| Depreciation
Cost ($k) Value ($k) | Rate ($m)
Sewer | Pipe 4728m $9500 $0.195 $0.008
Point 88 $0.315 $0.084 $0.003
Service 2 $0.002 $0.002 $0.000
Water Pipe 4608m $1.049 $0.275 $0.014
Point 247 $0.231 $0.078 $0.004
Service 15 $0.023 $0.019 $0.000
Drainage| Pipe 4276m $1.498 $0.528 $0.015
Point 117 $0.515 $0.244 $0.005
Sumps 77 $0.243 $0.111 $0.002
Road Estimate off 4300m $2.15
formed
road,
footpaths,
kerb and
channel
Total $6.976 $1.536 $0.051

Source RDC Asset Valuation 2008

The council maintains a significant investment in water services assets within the slip zone,
with a replacement cost of $4.8 million.

In additionthere are approximately 4.3km of road and footpath with an estimated value of
$2.15 million.
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AppendixC

Risk zones within the West Taihape Slip Area
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The West Taihape Area

Appendix D

Why do I need to
‘know’ my property?

You are the “eyes’ of the council on
the slip.

The landship on which you live continues to

move peniodically. This movement 15 linked .

with periods of high rainfall, which causes SN] tT h
ﬂmg;fﬁunldwatﬂl;%ﬂtuﬁsemﬁeﬂtaihape eS a]. ape
Stream to flocd and remove material from the N

toe (base) of the slip. Water seeping into the 1 d 1

landslip area from blocked or leaking drains, an S lp

water and sewage pipes also plays a significant

role n tnggermg movement. The ship may also
reactivate after ground motion from a strong

earthgquake.
]E;trel! u_flandx].i]_: mqvemeut and the Sil}" or . hnpﬂrtallt
peme = information

Significant movement may damage services
ncluding stormwater; mains (potable) water
supply and sewerage reticulation. For those of
you who have not already had damage occur at
your property, significant movement might also
cause damage to your bulldings, services and
land that may be claimed upon with EQC.

Very significant movement may mean you are m

evacuated and may not have nmch time to EARTHGALAKE COMMISSON
collect personal belongings.
s Diabgne] Gonmprrment

EQC Pamphlet Handout
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Appendix E
Statutory responsibilities in relation to instability hazard

There are two primary pieces of legislation which define the responsibilities of the Rangitikei
District Council (RDC) for the management of land hazards including instabilitagsipp
These are the Resource Management Act 1991 (RMA) and the Building Act 2004 (BAct).

Resource Management Act 1991

The overall purpose of the RMA is to promote the sustainable management of natural and
physical resources. Under the Act RDC also Inesponsibilities for the avoidance and
mitigation of natural hazards.

The specific functions of RDC are defined under Section 31 of the RMA, and include the
avoidance and mitigation of natural hazards through the control of land use and subdivision.

Sectim 31(b) states that every District Council has, as a function:
The control of any actual or potential effects of the use, development, or
protection of land, including for the purpose of the avoidance or mitigation
of natural hazards.

To carry out theseunctions, RDC must produce a District Plan, which describes how
resource management issues will be managed to achieve the sustainable management of
natural and physical resources. Section 74 of the Act requires that the District Plan be
consistent with tle relevant Regional Plan and Regional Policy Statement, thereby ensuring
the integrated management of the natural and physical resources of the region and district.

With respect to the subdivision and use of land, RDC has requirements relevant to the
avoidance or mitigation of natural hazards. Section 106 (I) specifies that a consent authority
shall not grant subdivision consent for:
Gorbye fFryR X 2NJIFyeé aG§NHzZOGdz2NBE 2y GKFEG I
material damage by erosion, falligbris, subsidence, slippage, or
inundation from any source; or
(b)  Any subsequent use that is likely to be made of the land (that) is likely to
accelerate, worsen, or result in material damage to that land, other land, or
structure, by erosion, fallingetbris, subsidence, slippage, or inundation from
Fye a2 dNOSPé

unless the consent authority is satisfied the effects of the proposed subdivision will be
avoided, remedied or mitigated.

With smaliscale slippage, remedial or preventative works may be praggca For some
parts of West Taihape it may, however, be impractical to remedy or mitigate the hazard
which largescale slippage presents, and hence one approach to address the hazard is to
avoid it by preventing development.



The West Taihape Area

Building Act 2004

The purposeof the BAct is to provide the necessary controls over building works, use and
safety. Under this Act the obligations for managing building works in relation to natural
hazards are solely the responsibility of the District Council.

The BAct requires RDC tefuse the granting of a building consent for construction of a

building, or major alterations to a building, if:

Section 7)(1) the land on which the building work is to be carried out is subject or is likely
to be subject to 1 or more natural hazards; o

(&) the building work is likely to accelerate, worsen, or result in a natural
hazards on that land or any other property.

Unless (2) the building consent authority is satisfied that adequate provision has been
or will be made to:

(a) protect the land, buildingvork, or other property referred to in that
subsection from the natural hazard or hazards; or

(b) restore any damage to that land or other property as a result of the
building work.

(3) In this section and sections 72 to Béfural hazardmeans any of the
following:

(@) erosion (including coastal erosion, bank erosion, and sheet erosion)
(b) falling debris (including soil, rock, snow, and ice)
(c) subsidence

(d) inundation (including flooding, overland flow, storm surge, tidal
effects, and ponding)

(e) slippage.

72 Buildingconsent for building on land subject to natural hazards must be
granted in certain cases
Despite section 71, a building consent authority must grant a building consent
if the building consent authority considers that:

(@)  the building work to which an applitan for a building consent
relates will not accelerate, worsen, or result in a natural hazard on the
land on which the building work is to be carried out or any other
property; and

(b)  the land is subject or is likely to be subject to one or more natural
hazards; and

(c) it is reasonable to grant a waiver or modification of the building code
in respect of the natural hazard concerned.

73 Conditions on building consents granted under section 72
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Appendix CEZENIIEN

(1) A building consent authority that grants a building consentasrsgction 72
must include, as a condition of the consent, that the building consent
authority will, on issuing the consent, notify the consent to:

@) in the case of an application made by, or on behalf of, the Crown, the
appropriate Minister and the SurveyGeneral; and

(b) in the case of an application made by, or on behalf of, the owners of
Maori land, the Registrar of the Maori Land Court; and

(c) in any other case, the Registr@eneral of Land.

(2)  The notification under subsection (1) (a) or (b) must be acanrag by a
copy of the project information memorandum that relates to the building
consent in question.

(3)  The notification under subsection (1) (c) must identify the natural hazard
concerned.

Community expectations

In New Zealand, because of its locatistraddling the boundaries of the Pacific and
Australian Tectonic Plates, and the relatively soft rocks that make up the land, almost
everywhere is at risk from some natural disaster or another. Sloping ground is at risk of
slipping, flat land is at risif flooding. Volcanic eruptions present a risk to large areas of the
North Island, and the risk of earthquake is present throughout New Zealand.

No amount of controls on development can therefore produce zero risk in the urban areas
of Taihape, nor in t wider Rangitikei District, and we do not believe that the community
expects that to be achieved.

What the community can rightly expect, however, is that the actual and potential hazards
have been properly identified, and that the potential consequences cearly explained.

The land stability assessment for West Taihape allows RDC to appropriately fulfil this
expectation.

Council and insurance industry response

In presenting information on natural hazards it is important that neither the Council nor the
insurance industry misinterpret the information, and mistakenly infer that just because the
land is zoned it is somehow at greater geotechnical risk than adjacent land that has not
been zoned.

In New Zealand the threshold for residential development istivbr or not a particular
hazard is likely, or unlikely, to damage a property within the lifetime of the structures to be
constructed on the particular property. The time is usually taken as 50 years, but in some
cases this is taken to be 100 years.
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The West Taihape Area

Instability hazard: geotechnical assessment recommendations

Summary

Table 1 below presents a summary description of each landslip zone and the level of
geotechnical assessment that is recommended for applications for Subdivision Consent and
Building Consent ilVest Taihape. Details of the geotechnical assessments are given in the

following section.

Table 1: Zone description and geotechnical assessment
recommendations
Zone Colour Hazard Geotechnical
Assessment
Low Blue Land exhibits evidence of ancient slippage, but there is no Low assessment
historic evidence of slippage. Instability is not likely to occur | level
within the next 100 years. Localised instability could be
caused by inappropriate development, just like any other
area of sloping ground in the District. Steeper slopes may be
subject to soil creep.
Lowto | Yellow | Land exhibits evidence of ancient slippage, and could be Moderate
Moderate subject to slope deformation in the next 100 years. investigation
Geomorphic evidence of past land slippage suggests the level
land should be developed carefully.
Moderate| Orange | Land exhibits evidence of ancient slippage, and minor High
to High deformation within the past 100 years, and may be subject investigation
to slippage or significant deformation in the next 100 years. level
High Red This land is either subject to slippage, or is likely to be Assessment to
subject to slippage within the next 100 years based on focus on sanitary
geomorphic evidence and monitoring data. This land is and safety issues,
generally considered to be geotechnically unsuitable for as Council will
further development, unless works can be undertaken to only issue
avoid, remedy or mitigate the hazard. building consent
under S 72 of the
BAct. Land is
unsuitable for
subdivision.

Geotechnical assessment details

The following recommended geotechnical assessment and land development criteria apply
to the four land zones defined in Section 2.1. It is important to note that these criteria apply
only to landslippage. Even where thesattars have been addressed to the satisfaction of
Council, sitespecific geotechnical investigations may still be required to satisfy Council as to
the adequacy of foundation conditions with respect to bearing capacity and settlement
(under both static orseismic loads). Flood risk may also need to be determined, which
would include secondary, or overland, flow paths.
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