
 

 

5 November 15 

 

Shotover Country Limited  

C/o Clarke Fortune Macdonald and Associates Ltd  

Po Box 553 
Queenstown 

 

50295 SHOTOVER COUNTRY SHA GEOTECH 

REVIEW OF LIQUEFACTION POTENTIAL FOR SHOTOVER COUNTRY SPECIAL HOUSING AREA. 
 

Dear Simon 

1. INTRODUCTION 

RDAgritech were commissioned by Shotover Country Limited, in a Confirmation email from Simon Barr on the 3 November  
2015,  

RDAgritech’s scope of work was to undertake a Desktop review of the geotechnical conditions present on the proposed Special 
Housing Area (SHA) site with the aim to provide commentary on any liquifaction Hazard for the site.  

The content is to respond to a request for further information from the Otago Regional Council in a letter dated 27th October 
2015. This is highlighted below and forms the basis of the scope for this review. 

 

The following information was provided to us: 

x Plans for the proposed SHA subdivision  

x Previous geotechnical reports 

o  Geoconsulting Ltd – Shotover Country Structure Plan and Geotechnical Assessment, February 2010 

o Royden Thomson – Review of Liquifaction issues February 2011 

I am also the Geoprofessional testing and certifying engineer for the bulk fill placement, currently underway in the Activity 
Area 1f of the Shotover Country Subdivision. I have been involved in sighting and testing the natural soil subgrades for this 
neighbouring stages’ construction. 

2. LIQUIFACTION TRIGGERS 

For liquifaction to occur there are a number of conditions that need to be present for it to trigger. 

x Fine grained soils (silts/sands) 

x Saturated soils (typically due to groundwater levels) 

x Unconsolidated, soft to loose soils  

x Sufficient cyclic shear straining (ground shaking from seismic activity) 

The amount and susceptibilty of the insitu soils to liquefaction is dependant on the variations that are experienced with the 
parameters above.   

The following elements will control the amount of settlement or ground surface displacement that could occur. 

Attachment G: Review of Liquefaction Potential



Shotover Country SHA Geotech REVIEW OF LIQUEFACTION LETTER 50295 
Stalker Road, Shotover Country  50295 Shotover Country SHA Liqu Assess final 
5 November 15 2 RDAgritech Ltd 

x Depths of the respective soil profiles  

x Grading of the respective soils 

x Bedding and layering of the respective soil profiles. 

x Depth of non saturated soils over the saturated soils (depth to groundwater) 

x Overburden pressures due to the above point 

x The number and length of cyclic shaking associated with the Pga from the seismic event. 

3. REVIEW OF THE SUPPLIED INFORMATION 

Design drawings: The subdivision design drawings show a very large fill importation operation with a nominal 2.5m of fill to be 
placed across the entire site. 

If liquefaction was a potential hazard then one of the most likely solutions for mitigating its effects on the proposed SHA would 
be for a thick gravel raft such as the proposed. 

Geoconsulting report: This report doesn’t contain any deep geotechnical investigations such as boreholes, CPT’s or HDCP’s, 
however it does identify: 

x groundwater levels greater than 1.4 m below existing ground for the SHA area with a borrow pit static level of 1.2m 

x Sandy gravels in TP1 to TP4 in the area of the SHA to a depth of 1.4 m below existing ground with a minor loess silt 
capping, no evidence of flood/silty lake deposits in the SHA area. (These seemed to be confined to the southern lower 
terraces T6 which are not part of the SHA proposal) 

x Younger Quaternary Deposits comprising Alluvial Gravels, Loess, Lake sediments, swamp deposits, peat and 
aggradation Glacial Gravels.  

x Seismic ground shaking for the area is a hazard 

x For the SHA area the aggradation gravels and Alluvial gravels appear to be the dominate geological sequence present, 
with a capping layer of Loess. 

x The author concludes that the SHA area is unlikly to be affected by liquifaction. 

Royden Thomson report: This report was produced to provide a review and commentary on the Geoconsulting report 
specifically to address the liquifaction Potentail for the site. This report idendtified: 

x Some 18,000 years ago the depositional environment for the site was largely a deltaic sediment depositional zone 
within the Wakatipu proto Lake that had a level of around 355 msl, the higher energy depositional environment would 
have mobilised the finer fractions such as silt and transported them downstream towards the original lake outlet at 
kingston to the south. 

x There is an expected increase in grain size with a coarsing upwards profile 

x Stratified (layered) alluvial Sediments would be present under the site, and with a deltaic environment this would be 
partially Kaotic with interfingered deposits. 

x The deposition and infilling of the Frankton and Lake Hayes basin area resulted in sediment levels around the 355 to 
360 msl level at the current site area. These are the levels around the Glenda drive terraces and upper terraces of 
Lake Hayes estate and the Glenpanel area. This would have resulted in nearly 40 to 45m of alluvial and deltaic gravel 
sediments overlying the present site, this would have provided considerable consolidation pressures to the underlying 
sediments.  

x This concludes that the underlying soils of the SHA have been consolidated to a moderate to high degree. 

x During and post deposition, several large siesmic events have occurred in the region with a nominal return period of 
1000 years likely to have produced sufficent Pga and cyclic motions to instigate consolidation of any unconsolidated 
sediments. 

x From around 7,500 to 5,000 years ago a rapid degredation of the Kawarau and Shotover river bed removed the built 
up deposits and transported these along the respective drainage channels. The stepped terraces of the Ladies Mile 
Lake Hayes and Shotover Country areas clearly shows a stop start process of downcutting into the sediments to create 
the present landform. 
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x The report concludes the sediments of the SHA area are older than the more elevated terraces, have undergone 
consolidation and been through several seismic events to further consolidate the sediments. Are predominatly gravel 
with cobbles with the possibility of minor silt rich and sand units of unknown thickness but limited lateral extent. 

x His reporting also provides two deep water well logs of the stalker and Jones properties. These were constructed to 
the northeast of the SHA on the upper elevated terraces. These confirm a coarsing sequence towards the SHA area 
with less silty sands and gravels to more sandy gravels. They were in the order of 65m deep with groundwater 
encountered at a nominal 50m below Ground level. This would also confirm a relative flat groundwater profile for the 
area that is at similar levels to the shotover and kawarau river bed levels. 

x His report concurs that the flat groundwater regime of the SHA area is present and the depth to groundwater 
increases towards the northwest (upstream) 

x He acknowledges the presence of a thin sand layer in TP5 within the SHA zone however qualifies that further 
investigation for its extents could be utilised if of concern.  

x He concludes the SHA area is not likely to Liquify. 

4. ASSESSMENT 

Further to the above we spoken with Paul Faulkner the author of the Tonkin & Taylor Ltd report on liquifaction hazards for the 
Wakatipu basin, mentioned in the RFI Letter paragraph above. Paul confirmed they had no information on the true left and 
assigned the area as uncategorised. This according to the Investigation and reporting requirements for QLDC Guidelines for 
Liquefaction investigations elevates it to the same requirements for LIC1 (nil to low). The minimum investigation requirement 
therefor is for good ground determination in accordance with NZS3604, this involves shallow investigations only.  

According to the QLDC Hazard registry and mapping of the area the SHA is not within the Opus zones for potential susceptibilty 
or susceptible and they also do not indicate any mapping or hazard for the site for Liquifaction. The susceptible zone is present 
in the active shotover river channels from bank to bank but not beyond these. And therefor not present within the SHA. From 
the mapping the SHA would be estimated to be a nominal 60 to 100m away from the mapped susceptibility zone. 

It must be noted that the reporting and conclusions from Royden Thomson would apply across the channel and to the True 
right hand side and therefor concur with the Tonkin and Taylor Assessment. Hence conversly the LIC1 (p) category for the True 
Right can apply for the True Left as well as they all part of the same depositional environment.   

The localised and shallow channels and sediments within the active Shotover river channel may be unconsolidated gravels 
sands and minor lenses of silt, be saturated, and possibly consolidate under seismic cycling, however their depth and lateral 
extents are confined and any settlement induced would be considered minor.  

The concern for Lateral spreading of the terraces towards the lower river profiles is also not founded as the presence of 
saturated, unconsolidated moderate to deep fine soils (silts/silty sands) is not present in this zone based on the exposures 
present and information provided. 

The recent QLDC Land Developmentand subdivision code that has been ratified by council requires that under section 1.8.1.1 
(c) “A Geoprofessionals report on the suitability of the land for subdivision or development if required by the council” is to be 
supplied for review and acceptance as part of the resource consent process for the subdivision. It would be at this stage that 
the geoprofessional would have conducted the necessary investigations to satisfy the liquifaction likely hood and remedial 
measures likely if present. 

Therefore if category LIC1(p) is adopted for the site and given the lack of specific deep information for the SHA area I would 
recommend a nominal 1 to 2 boreholes with SPT testing of sufficent depth to confirm the liquifaction risk is indeed not present. 
It is unlikely CPT or HDCP testing will be able to penetrate the gravels present. Some additional test pitting may be required to 
determine the extents of any soft surficial soils as per Royden’s reporting however this would also be determined by the 
Geoprofessional for the site. 

This information could also then be used to update the hazard maps for processing guidence for the SHA and surrounding and 
future property owners of the immedate area. 

The proposed fill extents would also be expected to be a suitable mitigation and remediation measure if in the unlikely event 
liquifaction is found to be a possibility of affecting the SHA area. However this would be detailed by the Geoprofessional for 
the site in the reporting to be provided as part of the main resource consent application to QLDC. 
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5. APPLICABILITY 

Findings presented as  part of this letter are for the sole use of Shotover Country Limited and their advisors in accordance with 
the specific scope and the purposes outlined above. While other parties may find this reporting useful, the findings are not 
intended for use by other parties and may not contain sufficient information for the purposes of other parties or other uses. 

Our professional services are performed using a degree of care and skill normally exercised, under similar circumstances, by 
reputable consultants practicing in this field at this time. No other warranty, expressed or implied, is made as to the 
professional advice presented in this report. 

 

Yours Sincerely 

 
David Rider 
BSc (Geol) 

Senior Engineering Geologist/Geoprofessional 
 

50295 Shotover Country SHA Liqu Assess 

; Issued, date sent 05/11/2015 

; Typed by: DWR 

; Reviewed by: LM 

 

Attached: Previous reporting and SHA plan and sections 
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