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The Proprietors of Hauhungaroa No.6 Trust 

c/- Whenua Kete Ltd  
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OTOROHANGA  3940  

 

ATTENTION:   MERILYN CONNOLLY    Email:  Merilyn@whenuakete.co.nz  

 

 

 

Dear Merilyn  

 

WHAREROA NORTH SUBDIVISION  :  VERIFICATION OF GEOTECHNICAL CONSTRAINTS FOR RESIDENTIAL 

DEVELOPMENT 

 

Upon a request for further information (RFI) issued by Taupo District Council (TDC) on 15 February 2018, in 

relation to an application for a Taupo District Plan change, Andres Martinez (Geotechnical Engineer) from 

Cheal Consultants Ltd, carried out an assessment for geotechnical constraints potentially affecting the land 

comprising future residential development over what is known as Whareroa North Block. 

 

This letter aims to cover concerns identified by Council under Infrastructure/Engineering Assessment - 

Stormwater Management items 3 and 4 of the referred RFI. 

 

The geotechnical assessment comprised a: 

• Desktop analysis using provided and publicly available information, and a 

• Specific site assessment. 

 

Desktop analysis includes the revision of a geotechnical report appended to the infrastructure report 

prepared by Key Solutions in 2017, a review of historic aerial photographs and TDC online hazard database 

(Mapi). 

 

A geotechnical report produced by Mark T. Mitchell Ltd (MTM) in 2006, focused on identifying if the low-lying 

area of the subdivision, which forms a “bowl” shaped feature, was the remnants of a shallow landslide.  MTM 

mentioned sand/gravels deposited as delta or alluvial deposits when the lake was at a higher level.  Based 

on a geomorphological/geological description of the site and trenching, MTM concluded that the site is 

covered by silt (ashes) that move downslope shortly after its deposition and that the bowl is a natural bench 

feature. 

 

From an analysis of historic photographs of the site (Figure 1), sourced from Retrolens, the instability process 

present at the lowest part of the bowl was tracked back to 1969 when the scar of the process is noticed uphill 

from the former location of the Whareroa Stream.  The process is erosive and retrogressive in nature and its 

potential failure sequence is summarised below: 
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1. An ephemeral drainage path diverting water from the bowl-shaped area run downslope and saturated 

loosely packed materials; 

2. Saturated materials at the base of the slope were undermined, by the action of the former course of 

the Whareroa Stream that hit the slope on a degradation zone; 

3. Retrogressive slope erosion created a deep incised gully shape geoform (i.e. no lateral expansion); 

4. Underground seepage enhanced erosion of loosely packed materials of the upper scarp. 

 

 
Figure 1 – Photo-interpretation (API) for qualitative analysis of the failure process 

 

Specific geotechnical assessment included a walkover around the bowl-shaped area and as far/deep as 

possible on the failed area.  The following was noticed: 

 

• Whilst clearly marked shallow ephemeral water courses paths were noticed on the land shaping the 

bowl and pointed out towards the instability process, there was no evidence of either wet land areas 

(i.e. reed plants) or ponded water close to the crown of the erosion process (Photo 1). 

• At least 20m of loosely packed granular materials, with thicknesses in the order of 3m, were noticed on 

the exposed face and sides of the upper scarp of the failure process (Photo 2 and 3). 

• A circular/tunnel shaped wet area was noticed on the coarse SAND/sandy GRAVEL layer (4.5-6.7m 

deep).  We consider that as an indication of concentred underground water flow, seeping through 

granular materials following infiltration from the bowl area.  This emphasizes the comments from the first 

bullet point. 

• The process creates a deep incised geoform, common in granular pumiceous materials around the 

Taupo area (Photo 4). 
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• Natural slope gradients on the sides of the Whareroa Stream are in an equilibrium condition, being that 

equivalent to the angle of friction of the materials shaping them +/-35° (granular).  However, the slope 

created by the erosion process is in average 16°, indicating that water flow keeps eroding the base of 

the process and deepening it (Sketch attached in Enclosure 2). 

• The trend of movement indicates that the erosion process will extend backwards at least 15m before 

reaching its equilibrium condition (Sketch attached in Enclosure 2). 

 

 
Photo 1 – Drainage pattern above failure process 

 

 

 

  
Photos 2 and 3 – Exposed soil materials 
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Photo 4 – V shape of erosion processes 

 

Discussion 

 

The investigation carried out by MTM is considered a basic level investigation/analysis that did not allow them 

to directly discard that a landslide had occurred on the bowl-shaped area nor to verify the source of the 

sandy/gravely materials deposited underneath the ash material noticed via trenching.  The report does not 

investigate the reason of the failure noticed at the lowest part of the bowl or the genesis of the bowl-shaped 

feature.  

 

Based on Cheal specific assessment, the bowl-shaped area noticed on the proposed development area and 

at two areas further to the west, could indicate ancient meanders of the Whareroa Stream created when the 

level of Lake Taupo was at a higher level than present.  This could also be used to clarify the source of the 

sandy/gravelly materials noticed on the lower part of the bowl, which potentially were mobilised and 

deposited by the power of the stream flow. 

 

The potential failure sequence, as described in a previous section, is the result of the knowledge of failure 

processes in similar materials around the Taupo area and a meticulous analysis of the shape of the process in 

top view (Enclosure 2).  The longitudinal section has a bending point approximately halfway down, defining 

the limit of the initial process.  Further down from that point, geoforms suggest the failure of a block of materials 

which deposited at stream level and changed its course.  From the same point up, further water dynamics 

slowly eroded the slope to its current location. 

 

The process affecting the slope is considered erosive in nature and conditioned to the loosely packed 

condition of the underground materials easily eroded by surface/underground water flow. 

 

From the analysed photographic records, the failure process could be categorised as a very slow process 

(+49 years).  The process could be even slower if consequences of both subsurface water flow eroding 

material on the face of the upper scarp and the erosion itself are minimised. 

 

The site walkover confirmed that significant overflow of stormwater runoff, accumulated in the bowl-shaped 

area, and causing erosion of the scarp has a very low potential to occur and therefore it is not considered 

the main triggering element causing failure, contrary to the effect of infiltrated runoff creating underground 

flow paths which certainly contribute to the failure.  
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In terms of extension, the process is close to reaching its final equilibrium shape.  Special consideration must 

be given to the potential final extension of the process to incorporate its location within the design of the 

stormwater pond around that area and the development layout itself. 

 

TDC Request for Further Information 

 

Answers and comments to stormwater management section points 3 and 4, which directly involves 

geotechnical issues, are presented below. 

 

Point 3 relates to both a) the stormwater pond proposed directly up from the upper limit of the instability 

process and b) the direct disposal of stormwater down the escarpment face. 

 

a) Based on our geotechnical assessment, if remedial/control measures are not proposed and put in place 

the failure could slowly extend backwards up to 15m before reaching its equilibrium condition.  As the 

proposed pond will be within the potential 15m affected length, as a cautionary measure it is 

recommended to provide a 15m setback from the slope crest for the location the pond (including the 

maximum extension of the batters, if any). 

 

The provision of remedial measures to remediate/control the progress of the failure process will help to 

reduce the speed of the erosion process while still allowing for the final equilibrium condition (15m 

setback) with no adverse effects to the pond or development.  Definition of remediation/control 

measures could be defined during the design stage of the project. 

 

b) Direct disposal of stormwater on the escarpment face is not recommended, however properly designed 

disposal systems to collect, convey and dispose stormwater further down to the Whareroa Stream are 

considered an option.  Design of any stormwater disposal systems could happen during the design 

stage of the project.  

 

The author wants to emphasise that the process is erosive in nature and consequently the speed and 

magnitude of its extension is longitudinal, rather than lateral.  This is important for the definition of both 

the land that could potentially be affected in the future by the process and of the remedial/control 

measures to be implemented. 

 

Point 4 relates to the catchment plan.  Particularly related with geotechnical issues is bullet point No 3 “identify 

means to address potential adverse environmental effects including addressing disposal down the current 

escarpment. 

 

Section b) above states that disposal of stormwater on the escarpment is not recommended, but rather 

specifically designed systems disposing directly to the stream could be an option, therefore environmental 

effects, related with geotechnical matters, due to direct disposal on the escarpment/stream are not 

expected. 

 

As an additional geotechnical comment, the author could want to propose reshaping/recontouring of the 

land around the lower part of the bowl-shaped area, with the aim of deliberately modifying the stormwater 

runoff pattern and related infiltration and underground water flow which could minimise concentration of 

infiltrated water towards the lower part of the drainage “bowl”, helping to minimise/control the failure process 

affecting the lower part of the proposed development area.  However, in any case, the 15m setback allows 

for regression of the escarpment to its final equilibrium condition with no adverse effects on the development. 
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Disclaimer 

 

This letter report has been prepared solely for the use of our client with respect to the particular brief given to 

Cheal Consultants. 

 

No liability is accepted in respect of its use for any other purpose or by any other person or entity. 

 

The opinions, recommendations and comments given in this report are the result from the application of 

accepted industry guidelines / standards.  As information over much of the site and surrounding land has 

been obtained solely from publicly available and provided information, and visual assessment of the land 

features there may be special conditions pertaining to this site which have not been identified by the 

undertaken analysis and which have not been taken into account in the report. 

 

 

Yours sincerely 

 

 

 

 

 

ANDRES MARTINEZ 

GEOTECHNICAL ENGINEER 

Email: andresm@cheal.co.nz 

 

Enclosures: 

 

1. Taupo District Council Request for Further Information 

2. Cheal Sketch IBA1070 – SK15: Erosion Process Details 

 

 

Copy to: 

Lewis Consultancy .............................................................................................. joanne@lewisconsultancy.co.nz 
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Council to Commission Reports 

1 Urban Capacity 
Taupo District Council believes that considerations around the timing and costs will be central to 
consideration of the plan change application and intends to commission a report that: 

a. Clarifies the anticipated demand for future residential households and sections over 10 and 20 year

b. 

d. 

timeframes in terms of Whareroa and the wider district holiday home market.
Identifies the current supply of residential sections in terms of vacant sections, consented sections
and zoned sections for both Whareroa and the wider district holiday home market.
Identifies the likely costs to the community associated with taking over and maintaining new

\ 

infrastructure assets as a result of the development of the plan change area.
Identifies any potential opportunity costs and cumulative effects to the community from the uptake of
land in the plan change area impacting on the uptake of sections in areas that are already zoned.

This report is considered necessary because Council's wishes to understand whether there is a need for 
more residential land to be rezoned and when, furthermore, Council needs to understand the implications of 
zoning land for residential purposes ahead of any anticipated demand and the cost implications this may 
have on the ratepayer. 

Council has used population projections from Statistics New Zealand to estimate future demand for 
residential housing and is of the view that future demand is likely to be more subdued compared to previous 
indications. The projections in Taupo District 2050 were based on the 2001 Census and the Southern 
Settlements Structure Plan reflected the 2006. This is summarised in Council's draft Demographic Snapshot 
2016/17 (OS) for the Taupo District (attached). The OS indicates that we are exceeding the supply for this 
type of urban development for the foreseeable future. A review of the growth management strategy - Taupo 
District 2050 shows that for the population for the district has seen steady growth in recent times but 
projected growth into the future remains modest before peaking in late 2030s. For the Kuratau/Omori 'area 
unit', within which the Whareroa North site is located, the review identifies "the area has several adjacent 
areas of freehold land around Omori and Kuratau that are zoned for residential development". With a 
potential smaller and or/declining population, the ongoing 'cost' of serving VVhareroa North becomes more 
difficult. 

Section 3e of the Taupo District Plan sets out the process that should be followed to make land available for 
future residential development. The Plan anticipates an orderly release of land linked to appropriate 
infrastructure provision with structure planning and an associated plan change the preferred vehicle for 
undertaking that planning. In section 3e. 7 there is a description of what that planning needs to address 
including "consideration of the efficient use and development of natural and physical resources across the

District and within the Urban Growth Area itself Regard should be given to the capacity of zoned areas and 

notified Taupo District Structure Plans to accommodate the growth of the District in a 20 year period". 

The requirement to consider existing capacity to meet future demands is also reinforced in the Southern 
Settlements Structure Plan where it notes that "possible staging within Urban Growth Areas is an option to

ensure the efficient use and development of natural and physical resources across the District and within the 

Urban Growth Area itself Regard should be given to the capacity of currently zoned areas and new growth 

areas to accommodate the growth of the District in a 20 year period and possibly beyond. Consideration also 

needs to be given to the cost of infrastructure and the utilisation of existing capacity and services, prior to 

new areas being developed and new service extensions being required. Overall, investments made by 

Council on behalf of the community should be recouped prior to new investments being made" (page 17). 

The Structure Plan goes further (page 38) to explain some of the effects that Council is concerned about 
managing "there are significant financial risks associated with rezoning too much land ahead of reasonable

demand, particularly if that land is not currently serviced. If Council invests in main infrastructure services the 
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