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APPENDIX 3  
PROPOSED CHANGES TO THE DISTRICT PLAN 

1.1.1 PLANNING MAPS 

The plan change request is seeking to change the land zoning of 23 & 25 Keepa Road 

from the existing light Industrial Zoning to Residential Zoning on Planning Maps 105B & 

109B. 

1.1.2 CHAPTER 2 – STRATEGIC 

The following changes are proposed within Chapter 2 – Strategic: 

2.2.2  Structure Plans for Ōpihi, Port Ōhope, Keepa Road and Shaw/Huna Road 

2.2.2.1  Any subdivision and development at Ōpihi, Port Ōhope, Keepa Road and Shaw/Huna 

Road shall be undertaken in general accordance with the Structure Plans in Appendix 

2.6.1, 2.6.2,and 2.6.3 and 2.6.4 as a Controlled Activity. 

2.2.2.2 Non-compliance with Rule 2.2.2.1 shall be a Restricted Discretionary activity. 

 

2.3.4 Subdivision of Residential Zoned Land at Keepa Road 

2.3.4.1 Council shall exercise control over 

 a. the consistency of the development with the Structure Plan in Appendix 2.6.4 

b. the means by which the subdivision design addresses the reverse sensitivity 

of traffic noise from State Highway 30.  The method chosen to address this 

issue shall consider how that method impacts on amenity for the residential 

development and the wider environment. 

c.  the design of the acoustic barrier between 25B Keepa Road (Allotment 

28B3C1) and Lot 2 DP 452650 (or any resulting lot from the subdivision of 

Lot 2 DP 452650). 

d. the criteria listed in 12.7.1, 13.2.26, 13.2.27, 13.2.28 and 13.2.29; 

e. the means by which the interface with industrial land is managed to minimise 

visual and noise impacts and other reverse sensitivity effects of industrial 

activities on neighbours; 

f. the means by which the interface with 25A and 25B Keepa Road (Allotment 

28B3C1 and Lot 1 DPS 18658) is managed to minimise visual, noise and other 

effects from the adjoining residential zone; 

g. the means by which traffic impacts on Keepa Road and the Keepa Road/State 

Highway 30 intersection are mitigated; 

h. the means by which the building platforms comply with Rule 18.2.3.2 

2.4 Assessment Criteria for Controlled Activities 

2.4.5 Subdivision and Development of Land within the Keepa Road Structure Plan Area 

not in accordance with the Structure Plan 

2.4.5.1 Council shall restrict its discretion over matters listed below; 

a. The consistency of the development with the Structure Plan in Appendix 2.6.4; 



b. The means by which the subdivision design addresses the reverse sensitivity of 

traffic noise from State Highway 30.  The method chosen to address this issue shall 

consider how that method impacts on amenity for the residential development and 

the wider environment; 

c. the design of the acoustic barrier between 25B Keepa Road (Allotment 28B3C1) and 

Lot 2 DP 452650 (or any resulting lot from the subdivision of Lot 2 DP 452650); 

d. the criteria listed in 12.7.1, 13.2.26, 13.2.27, 13.2.28 and 13.2.29; 

e. the means by which the interface with industrial land is managed to minimise visual 

and noise impacts and other reverse sensitivity effects of industrial activities on 

neighbours; 

f. the means by which the interface with 25A and 25B Keepa Road (Allotment 28B3C1 

and Lot 1 DPS 18658) is managed to minimise visual, noise and other effects from 

the adjoining residential zone; 

g. the means by which traffic impacts on Keepa Road and the Keepa Road/State 

Highway 30 intersection are mitigated; 

h. the means by which the building platforms comply with Rule 18.2.3.2; 

 

 

 



That a new Appendix 2.6.4 be added to Section 2.6 of the District Plan as follows: 

2.6.4 Keepa Road Structure Plan 

 



1.1.3 CHAPTER 6 – INDUSTRIAL AND LIGHT INDUSTRIAL  

The proposal is not seeking to make any changes or additions to the objectives or 

policies in the District Plan. It should be noted that the following policy in Chapter 6 will 

still be relevant to the Light Industrial Zone, given that the Hokowhitu Marae will still 

adjoin Light Industrial Zone land on both the western and southern boundaries.  

Policy 4  To ensure that industrial or business activities on sites adjoining the places listed in 

(a) to (d) below, respect the cultural and amenity values of these places to iwi and 

hapū: 

a. Te Hokowhitu-a-Tu Marae, Keepa Road, Whakatāne (Allotment 28B3C1 

Rangitāiki Parish, and Lot 1 DPS 18658 Planning Map 105B and Appendix 

6.6.1); 

 

The following provisions contained in Chapter 6 relate to the site specific yard setback 

requirements identified on Appendix 6.6.1. The following changes to the provisions in 

Chapter 6 are proposed as part of this change to reflect that the zoning of the subject 

land will change from Light Industrial to Residential: 

6.2.3 Distance to Boundaries (Yards) 
 
6.2.3.2  In the Light Industrial and Industrial zones no side and rear yards are required except 

as required by a - c below (see Appendices 6.1 6.6.1 to 6.6.3);  
a.  side and rear yards of at least 5m shall apply on Allotments 28B3C2A (46C 

State Highway 30) and 28B3C2B (46B State Highway 30) Rangitāiki Parish 
(see Appendix 6.6.1 and Planning Map 105B);  

b.  side and rear yards of at least 5m shall apply where the site abuts the 
Pupuāruhe urupā and church (Rangitāiki Allotments 29X1 and 29X2, 
Rangitāiki Parish, 93 and 95 Mill Road, Whakatāne)(see Appendix 6.6.2 and 
Planning Map 108B);  

c.  side and rear yards of at least 3m shall apply where the site abuts any 
Residential, Urban Living or Rural Zone, except that;  

 
i. the minimum yards for sites adjoining the eastern boundary of Lot 1 

DPS 18658 Rangitāiki Parish (25A Keepa Road) shall be 6m along 
that eastern boundary (see Appendix 6.6.1 and Planning Map 
105B); 

 
ii. the minimum yards for sites adjoining the eastern boundaries of 

Allotments 28B3C2A and 28B3C2B Rangitāiki Parish shall be 6m 
along those eastern boundaries (see Appendix 6.6.1 and Planning 
Map 105B); and  

iii.  the minimum yard for sites adjoining the southern boundary of 

Allotment 28B3C2B Rangitāiki Parish shall be 5m along that 

southern boundary, unless a fence or wall (including a wall of a 

building) is provided along the entire southern boundary of 

Allotment 28B3C2B in accordance with the rules in 6.2.8.3 (Te 

Hokowhitu-a-Tu Marae Amenity, Location of Buildings), in which 

case this yard requirement shall not apply (see Appendix 6.6.1 and 

Planning Map 105B). 

6.2.7  Marae and Urupā Amenity Yard (see Appendices 6.6.1 to 6.6.3)  

6.2.7.1  Rubbish collection areas, business activities or buildings used for business activities 

shall not be located within the following amenity yards;  

a.  a 10m wide amenity yard adjoining the boundary of Lot Karatia 3B2A1 

Murupara (Tīpapa Marae, 1567 Kopuriki Road), as shown on Planning Map 

135B and Appendix 6.6.3; and  



b.  a 20m wide amenity yard parallel to the eastern boundary of Allotment 

28B3C1 (25B Keepa Road, Te Hokowhitu a Tu Marae) and a 6m amenity 

yard parallel to Lot 1 DPS 18658 Rangitāiki Parish (25A Keepa Road, Te 

Hokowhitu-a-Tu Marae) at Whakatāne as shown on Planning Map 105B 

and Appendix 6.6.1.  

6.2.7.3  When the land comprising the 20m and 6m Marae amenity yard east of Te –a-Tu 

Hokowhitu Marae, vests in the Council as reserve, the marae amenity yard will no 

longer apply. 

 
6.2.8  Te Hokowhitu-a-Tu Marae Amenity, Location of Buildings (Planning Map 105B 

and Appendix 6.6.1)  
 
6.2.8.1 No entranceway greater than 1m in width for a business activity shall face Te 

Hokowhitu-a-Tu Marae at Whakatāne, or associated dwellings on Lot 1 DPS 18658.  
6.2.8.2  No opening window or door, other than a single door that has a width no greater than 

1m, shall be located on the western side of any building on Lot 12 DP 372970 (36 
Gateway Drive, or subsequent lot if subdivided) if the opening window or door (other 
than a door that is permitted by this rule) is less than 20m from and facing the eastern 
boundary of Allotments 28B3C2A and 28B3C2B Rangitāiki Parish unless the written 
consent of the owners and occupiers of Allotments 28B3C2A and 28B3C2B Rangitāiki 
Parish is obtained.  

 
6.2.8.3  No opening window or door, other than a single door that has a width no greater than 

1m shall be located on the northern side of any building on Lot X DP XXX Lot 12 DP 
372970 (36 Gateway Drive, or subsequent lot if subdivided) if the opening window or 
door (other than a door that is permitted by this rule) is less than 20m from and facing 
the southern boundary of Allotment 28B3C2B Rangitāiki Parish unless;  

 
a. the written consent of the owners and occupiers of Allotment 28B3C2B 

Rangitāiki Parish is obtained; or  
 

b.  a solid wall (including a wall of a building with no openings) or acoustic fence 
with a minimum construction standard of a board-and-batten wooden fence, 
such solid wall or fence to be at least 2m in height, is constructed along the 
entire southern boundary of Allotment 28B3C2B Rangitāiki Parish.  

 
6.2.8.4  No window, door or any other opening shall be located on the eastern side of any 

building on Lot 9 DPS 46433 (39 Gateway Drive) unless the written consent of the 
owners and occupiers of 25A Keepa Road (Lot 1 DPS 18658) and 25B Keepa Road 
(Allotment 28B3C1 Rangitāiki Parish) is obtained. 

  
6.2.8.5  Non-compliance with the rules in 6.2.8 shall be a Restricted Discretionary activity.  
 
6.2.9  Te Hokowhitu-a-Tu Marae Amenity, Acoustic Fence (Planning Map 105B and 

Appendix 6.6.1)  
 
6.2.9.1  The northern boundary of 25B Keepa Road (Allotment 28B3C1 Rangitāiki Parish) from 

the northwest corner of this Allotment up to a point in line with the eastern boundary 
of this Allotment shall be screened with an acoustic boundary fence, with a minimum 
construction standard of a board-and-batten wooden fence of at least 1.8m in height.  

 
6.2.9.2  Non-compliance with Rule 6.2.9.1 shall be a Restricted Discretionary activity.[Sub 

2780] 

Appendix 6.6.1 as shown in figure 4 below requires the following deletions & 

amendments –  

• Updated new lots – Lot 1 DP 452650 & Lot 2 DP452650. 



 

Appendix 6.6.1 Te Hokowhitu-a-Tu Marae 
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1. INTRODUCTION 

The purpose of this report is to provide an engineering services assessment for the proposed subdivision 

and rezoning of 23 and 45 Keepa Road, Whakatane. Services assessed include water, wastewater and 

stormwater.  

The two underlying allotments are Lot 2 DP 452650 and Allotment 28B9B2A Rangitaiki Parish.  

The property details are as follows: 

Legal Description Address Size Certificate of Title 

Lot 2 DP 452650 23 Keepa Road, Whakatane 4.1010ha 580116 

Allotment 28B9B2A 45 Keepa Road, Whakatane 3.3462ha 580116 

 

The local territorial authority is the Whakatane District Council (WDC). The following report considers 

each of the services outlined above and refers to information provided by the applicant, the Whakatane 

District Council and from our investigations. This report also refer to the WDC Engineering Code of Practice 

and NZS 4404:2010 throughout.   

 

2. PROPOSAL 

The applicant proposes to subdivide the above two properties into approximately 84 residential sections 

with access off Keepa Road. To achieve this, the two properties need to be re zoned from light industrial 

to residential. 

A scheme plan illustrating the proposed subdivision is included as Appendix 1. 

3. INVESTIGATION 

A number of investigations have been completed to date include a topographical survey of Allotment 

28B9B2A,  a stormwater assessment associated with the design of the pump station situated on the 

eastern side of Keepa Road, a 2003 Gulf Resource Management LTD ground contamination report and a 

noise assessment by Hegley Acoustic. See attached appendices for reports. 

4. SITE DESCRIPTION / FINDINGS 

The project site consists of two properties Lot 2 DP 452650 and Allotment 28B9B2A Rangitaiki Parish, 

which are situated on the western side of Keepa Road and are separated by the entrance to the adjacent 

Marae.  

The properties are surrounded by the Kope Canal to the north, State Highway 30 to the south and the 

Marae and the Gateway Industrial area to the west.   
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A ridge line runs through the adjacent properties to the west of Lot 2 DP 452650 and continues through 

Allotment 28B9B2A, with an approximate elevation of 3.0m (Moturiki Datum). The two properties slope 

downwards from the ridgeline to a low point on the eastern boundary of Lot 2 DP 452650, adjacent to the 

bend in the Keepa Road alignment, where there is a culvert under the road. The approximate elevation of 

the low point is 1.3m (Moturiki Datum). All of the stormwater runoff from the properties flow to this point 

apart from the western corner of Allotment 28B9B2A Rangitaiki Parish, where there is a ponding area.   

Both properties are covered in pasture with stock proof fencing around the perimeter. Allotment 28B9B2A 

contains a dwelling and farm sheds associated with the pony club, which operates from the property. 

There are a number of trees situated on Allotment 28B9B2A and a number of stockpiles of material.  

Thirty two bores were completed over the two properties by Shrimpton and Lipinski Ltd in 2001. The 

majority of the bores recorded the natural ground as bluish gray fine sandy silt, moist, stiff and slightly 

plastic. The occasional borehole show sand and silty sand material. Ground water was encountered in a 

number of the boreholes.  

This report does not cover the geotechnical nature of the site as a full geotechnical assessment will be 

undertake by Tonkin and Taylor.  

5. WATER SUPPLY 

Water demand from the new dwellings is based on the figures stated in the WDC COP and NZS 4404:2010. 

With daily consumption of 250 litres/person/day and an average number of people per dwelling of 3.1, 

the maximum daily demand will be 65,100 litres/day from the 84 dwellings. With a peaking factor of 5, 

we expect the peak demand to be 3.76 litres/second.   

The Whakatane District Council staff have indicated that there is capacity within the existing water main 

running along Keepa Road to supply the development. Also the general pressure within the water main 

running along Keepa Road is in excess of 80m head, which will provide enough pressure to get water to 

the second floor of any new dwelling. 

6. WASTEWATER 

Wastewater demand from the proposed dwellings are based on the figures stated in the WDC COP and 

NZS 4404:2010. With an average sewage flow of 250 litres per head per day and an average number of 

people per dwelling of 3.5, the maximum daily demand will 73,500 litres/day from the 84 dwellings. With 

a peaking factor of 2.5, we expect the peak demand to be 2.13 litre/second. 

It is proposed that a new 150mm main will be laid along each of the new roads and will lead to a new 

pump station situated at a low point adjacent to Keepa Road. A rising main will run from the proposed 

pump station to the existing sewer situated on Gateway Drive. The Whakatane District Council engineers 

have confirmed that there is ample capacity within the Gateway Drive sewer system to handle all of the 

flow from the development.      
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7. STORMWATER  

The development will be serviced by a primary system and a secondary system capable of dealing with 

surface water runoff, designed to protect people, properties, infrastructure and the receiving 

environment. The primary system will include a combination of onsite storage or ground soakage, 

depending on the results of future percolation tests, and a piped network, which leads to the existing 

pump station and stormwater pond situated on the east side of Keepa Road.  

The secondary system will including overland flow paths along roads and right of ways, ponding areas 

and the piped network, which leads to the existing stormwater pond. 

Due to the topography of the two properties, 90% of the site is contained within the catchment of the 

stormwater pond and pump station situated on the eastern side of Keepa Road. This stormwater pond 

and pump station was constructed in accordance with an agreement between the Whakatane District 

Council, Carter Holt Harvey and the developer of the site, Ian Lysaght.  

The pump station was designed to maintain a start water level of 0.64m (Moturiki Datum) at the 

connection to the public stormwater system. This connection point being the western edge of Keepa 

Road where the existing culvert feeds the stormwater pond. 

The level of 0.64m (Moturiki Datum) allows the subject properties to be developed with a gravity 

stormwater system draining to the existing culvert under Keepa Road. The size of the culvert under 

Keepa Road will most likely need to be increased as a result of the development or a second culvert 

installed.  

The remaining 10% of the site, which is not contained with the catchment of the existing stormwater 

pond and pump station on the eastern side of Keepa Road, will still be serviced by the same primary 

system, however a pond area will be constructed as part of the secondary system. 

8. CONCLUSION 

We believe that the proposed development of Lot 2 DP 452650 and Allotment 28B9B2A Rangitaiki Parish 

can be adequately served in terms of the core engineering services – water, wastewater and stormwater. 

Our recommendations are as follows: 

• Two new water connections are made into the Council main running along Keepa Road, which will 

service the two new roads. 

• All sewage from the development will flow to a new sewage pump station constructed adjacent 

to Keepa Road. A rising main will lead to the Whakatane District Council sewer network running 

along Gateway Drive, which in turn leads to a pump station and the oxidation ponds. 

• All stormwater runoff from the development can be controlled via a primary system including 

ground soakage, onsite storage and the piped network, which leads to the existing stormwater 

pump station. A secondary system will included a ponding area situated in the northwest corner 

of Allotment 28B9B2A Rangitaiki Parish, overland flowpaths along the roads and right of ways, 

and the piped network, which leads to the existing stormwater pond.     
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In conclusion, there is no reason from an engineering services perspective, why this development should 

not proceed. 
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Job No: 61977 
14 December 2015 

IW & AJ Lysaght Family Trust 
PO Box 2095 
Whakatane 
 
 
Attention: Ian Lysaght 
 
 
 

Rough Order Cost Estimate for Removal of Contaminated Material - Keepa Road 
Whakatane 

Introduction 

Tonkin & Taylor Ltd (T+T) is pleased to provide a rough order cost estimate for the removal of 
contaminated material from a 3.3 hectare area of land at 45 Keepa Road, Whakatane (‘the site’) 
associated with possible residential subdivision. 

The work was undertaken in accordance with our proposal dated 14 September 2015 and our 
variation of 28 October 2015 (VO1). 

Background and proposed works 

We understand that Lysaght Developments is intending to develop 45 Keepa Road (Allotment 
28B9B2A Rangitaiki Parish) as a residential subdivision. The site is currently used for pastoral grazing. 
The Kopeopeo Canal is located on the northern boundary of the site. The Whakatane River is located 
approximately 400m east of the site. 

T+T undertook ground contamination investigations at the site in 2004 for Kohi Commercial 
Developments (T+T reference 60762). The investigation identified wood waste material and 
ash/clinker material in areas at the site. Laboratory testing showed elevated concentrations of 
metals and pentachlorophenol (PCP), although contaminant concentrations were lower than the 
New Zealand guidelines for commercial operations at the time. 

We understand that you require a rough order cost estimate associated with ground contamination 
related investigation, reporting and remediation to facilitate the proposed residential development 
of the site. This estimate is related to contamination at the site, over and beyond the proposed 
residential development costs.  It does not allow for costs associated with surface water/stormwater 
disposal if required). Our rough order cost estimate, exclusive of GST, is set out below and is based 
on the following assumptions: 

 The fill containing wood waste has an area of approximately 2,000 m2 and is around 1 m thick; 
therefore total volume is approximately 2,000 m3.   

 The fill containing wood waste is considered to be ‘lightly contaminated’ and suitable as cover 
material at the landfill. 
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Rough Order Cost Estimate for Removal of Contaminated Material - Keepa Road Whakatane 
IW & AJ Lysaght Family Trust 

14 December 2015 
Job No: 61977 

 

 The clinker/ash material has an estimated volume of 180 m3 and this material is considered to 
be ‘highly contaminated’ by the landfill. 

 An estimated 600 m3 of overburden (topsoil) will require stripping to allow excavation of the 
underlying fill. 

 In preparing this estimate we note that the excavation and disposal of the waste would be 
done on a measure and value contract. 

 The woodwaste and clinker/ash will require secure disposal to a suitably licenced landfill 
facility, and would not be accepted by local landfills.  The landfill is assumed to be Tirohia 
Landfill, operated by H.G. Leach & Co Ltd.   

 Transport and disposal costs are based on a rough order estimate provided by H.G Leach & Co 
Ltd for truck and trailers carrying 28 tonnes with no backload. 

 We have used a bulk density of 0.75 tonnes/m3 to estimate transport and disposal costs.  
Collection of bulk samples would allow densities to be assessed more accurately for final 
budgeting purposes. 

 Further refinement of material requiring disposal offsite may be able to be undertaken, 
resulting in reduced disposal costs.  Supply and placement of backfill material is excluded from 
this estimate.   

 A budget provision for the preparation of the consent application to Whakatane District 
Council and the Bay of Plenty Regional Council has been provided.  Note that the application 
and associated reporting is dependent on level of reporting required by the councils.   

Rough order cost estimate 

Item Unit Rate Quantity Rough Order 
cost estimate 
(excluding GST) 

Additional investigation and analysis (budget provision)   $5,000 

Resource consent application, and erosion and sediment 
control plan (budget provision) 

Consent processing fees (budget provision) 

  $7,000 

 

$3,000 

Excavation of overburden $7/m3 600 m3 $4,200 

Excavation of woodwaste containing fill $7/m3 2,000 m3 $14,000 

Excavation of ash/clinker material  $7/m3 180 m3 $1,260 

Transport costs $4.5/km 350 km  

59 trips 

$92,925 

Landfill disposal - woodwaste containing fill $46/tonne 1,500 tonnes $69,000 

Landfill disposal - ash/clinker material $136/tonne 135 tonnes $18,360 

Management and validation sampling (budget provision)   $5,000 

Preparation of Remediation Action Plan / Site 
Management Plan  (budget provision) 

  $5,000 

Preparation of Site Validation Report  (budget provision)   $5,000 

Subtotal   $229,745 

Contingency 20%   $45,949 

Total   $275,694 
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Additional considerations 

From discussions with the landfill operator, we understand that there could be some cost savings 
associated with transportation costs if backloading of material is possible. 

It may be worth considering other options for addressing the wood waste containing fill material 
which could potentially involve retention on site.  Discussions should be undertaken with the Bay of 
Plenty Regional Council and Whakatane District Council to confirm the remediation and/or offsite or 
onsite disposal options.  

Additional soil sampling may be required to investigate dioxin contamination sourced from the 
adjacent Kopeopeo Canal.  We suggest that discussions are undertaken with the Bay of Plenty 
Regional Council and Whakatane District Council in terms of potential dioxin contamination prior to 
works being undertaken.   

Applicability 

This letter has been prepared for the benefit of, with respect to the particular brief given to us and it 
may not be relied upon in other contexts or for any other purpose without our prior review and 
agreement. 

Recommendations and opinions contained in this letter are based on our visual inspection and 
sampling of material at the site.  The nature and continuity of the subsoil away from the sample 
locations is inferred but it must be appreciated that actual conditions may vary from the assumed 
model. 

Yours sincerely 

Glen Nicholson 
Project Director 

14-Dec-15 
p:\61977\issueddocuments\151125.ajdcltr.docx
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1 INTRODUCTION 

It is proposed to rezone the land at 23 & 45 Keepa Road, Whakatane from Light 

Industrial to Residential and to subdivide this land.  The land is located on the north 

western side of Whakatane on the corner of Keepa Road and State Highway 30 as 

shown on Figure 1 below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The site is adjacent to State Highway 30 and a Light Industrial Zone so it will be 

necessary to ensure the development will be protected from unreasonable noise from 

both traffic and any industrial noise from the adjoining sites.  In addition, the proposed 

development will not generate any reverse sensitivity effects.  This report addresses 

the techniques that will be adopted to control any potential adverse noise effects or 

reverse sensitivity effects. 

 

 

 

Figure 1.  Location of Proposed Development 
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2 DESIGN REQUIREMENTS  

As the Proposed Whakatane District Plan has more stringent noise rules than the 

Operative District Plan the requirements of the Proposed District Plan have been 

adopted.  

 

2.1 Traffic Noise 

Rule 11.2.8 of the Proposed Whakatane District Plan requires: 

 
11.2.8 Noise sensitive activities near State Highway 2, 30 and 34 
 
11.2.8.1 Within 80m in a Rural Zone and the Residential Zone at Shaw 

Road, or 40m in any other Residential zone of State Highway 2, 30 
and 34 (measured from the nearest painted edge of the 
carriageway): 

 
a. any new building housing a noise sensitive activity shall meet 

an internal road-traffic design sound level of 40dB LAeq(24h) 
inside all habitable rooms, teaching spaces or general office 
areas; and 
 

b. any addition, extension or alteration to an existing building 
housing a noise sensitive activity which exceeds 25% of the 
existing GFA shall be designed and constructed to achieve a 
maximum internal road-traffic design sound level of 40dB 
LAeq(24h) inside all habitable rooms, teaching spaces or general 
office areas. 

 
11.2.8.2 An acoustics design report from a suitably qualified and experienced 

acoustics expert shall be provided to the Council demonstrating 
compliance with Rules in 11.2.8 – Noise sensitive activities near 
State Highways 2, 30 and 34 prior to the commencement of 
construction. 

 
11.2.8.3 As an alternative to complying with Rules 11.2.8.2 and 11.2.8.3 any 

new building, or alteration/addition to a building which exceeds 25% 
of the existing GFA, housing a noise sensitive activity shall comply 
with the following; 

 
a. The windows and any glazing on doors of all habitable rooms, 

teaching spaces or general office areas shall be constructed 
with glazing that includes a laminated pane that is at least 
6.38mm thick and covers the glazed area. 
 

11.2.8.4 Where windows are required to be closed to achieve the 
requirements of Rules 11.2.8.2 and 11.2.8.3 a ventilation system 
shall be installed that; 
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a. consist of an air conditioning unit(s) provided that the sound 

level generated by the unit(s) must not exceed 40dB LAeq(30s) in 
habitable rooms (excluding bedrooms), teaching spaces or 
general office areas, and 35dB LAeq(30s) in bedrooms; when 
measured 1m away from any grill or diffuser; or 
 

b. comprise a system capable of providing at least 6 air changes 
per hour in habitable rooms, teaching spaces or general office 
areas.  The occupant must be able to control the ventilation rate 
in increments up to a high airflow setting that provides at least 6 
air changes per hour; and 

 
c. the internal air pressure must be no more than 10 Pa above 

ambient air pressure due to the ventilation systems; and 
 

d. the system must provide cooling that is controllable by the 
occupant and can maintain the temperature at no greater than 
25 degrees celsius. 

 
11.2.8.5 Rule 11.2.8.4 does not apply if; 
 

a. the nearest façade of the building housing a noise sensitive 
activity is at least 50m from State Highways 2, 30 and 34 
(measured from the nearest painted edge of the carriageway), 
and there is a solid building, fence, wall or landform that blocks 
the line of sight from all parts of windows and doors to habitable 
spaces to any part of the road surface of the State Highway 
Road; or  
 

b. it can be demonstrated by way of prediction or measurement by 
a suitably qualified and experienced acoustics expert that the 
road-traffic sound level from State Highway 2, 30 and 34 is less 
than 55dB LAeq(24h) at all facades of new building, or 
extension/alteration to an existing building, housing a noise 
sensitive activity. 

 
 
 

2.2 District Plan Requirements 

The site is located within the Light Industrial Zone of the Proposed Whakatane 

District Plan as shown on Figure 2. 
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The relevant noise requirements for the site are set out in Rule 11.2.6 of the 

Proposed District Plan. 

 

11.2.6 Noise Limits 
 
11.2.6.1 Noise from any activity (not listed within Table 11.2) shall not 

exceed the following limits when measured at any point within the 
following receiving zones.  

 

Noise Limits, dB 

Receiving Zone Daytime 
7am to 10pm 
Monday to Sunday 
inclusive, including 
Public Holidays 

Night-time 
(At all other times) 

f.   Light Industrial 70 LAeq 60 LAeq 

75 LAmax 

Table 11:1 Zone Noise Limits 

 

Figure 2.  Location of Site 

Site 

Site
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Table 11.2 of Rule 11.2.6.2 sets noise requirements for dwellings located in zones 

other than Residential and Rural.  This rule will not be applicable to the development 

assuming the site is rezoned to residential.  However, the effects of rezoning the site 

to residential will mean noise from the remaining Light Industrial Zone will be 

potentially limited by the introduction of the rezoning and hence there would be a 

reverse sensitivity effect for the remaining Light Industrial Zone.  This report 

addresses how any reverse sensitivity effects will be eliminated for the area that will 

remain as a Light Industrial Zone. 

 

Activity Controls 

Dwellings/ occupancies 
/ habitable spaces in 
zones other than 
Residential and Rural 
(see Note g) 

A dwelling or occupancy or habitable space is permitted 
in zones other than Residential or Rural if the total 
internal sound level in any habitable room does not 
exceed a design level of 35dB LAeq(24 hours) while at the 
same time complying with the ventilation requirements of 
clause G4 of the New Zealand Building Code.  The total 
sound level shall include all intrusive noise and 
mechanical services. 
 
In determining the external sound level, an assumption is 
made that the noise incident upon the noise sensitive 
building façade is from at least three separate activities 
simultaneously generating sound levels up to the noise 
limit in Table 11.1 of the zone in which the dwelling / 
occupancy / habitable room is proposed. 
 
Compliance with the above must be confirmed in writing 
by a suitable qualified and experienced acoustic 
consultant. 

Table 11:2 Specific Activity Noise Limits 

 

11.2.7.1  Assessment positions vary according to the assessment method cited. 
The following notes specify where an assessment position may be found 
in a cited reference, or where an assessment position is for a zone or 
activity: 

 

g. Measurements inside buildings NZS 6801:2008   
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3 TRAFFIC NOISE ASSESSMENT 

3.1 Assumptions 

To determine the traffic noise exposure from State Highway 30 to the subject site the 

traffic noise has been assessed based on the following information.  

 24 hour AADT was 15,039 in 2015 
 Design year 2027 
 Traffic growth rate 3% compound; 
 6% HCV; 
 Speed limit 80km/h; 
 Road surfaces: Stone matrix asphalt (at roundabout and 60m either side of 

the approaches to the roundabout) and Grade 2 chip elsewhere. 
 

Based on the above parameters the traffic noise has been predicted using the Brüel 

& Kjær Predictor v11.10 program.  This is a powerful environmental noise calculation 

software package which allows a scale model of the proposal to be constructed using 

the development plans and aerial photographs of the surrounding area.  The 

calculations have been based on the requirements of the CRTN calculation 

algorithms taking into account the recommendations of the Transit New Zealand 

Research Report No. 28, 1994 calibrated for New Zealand conditions and Road 

Surface Effects on Traffic Noise: Stage 3 Bituminous Mixes Land Transport New 

Zealand Research Report 326, 2007. 

 

For this project, a 2m grid has been adopted and the traffic noise has been calculated 

at each grid point from which the noise contours have been determined.  All 

calculations have been undertaken based on ground absorption of 0.7.   

 

A receiver height of 1.5m has been used for the analysis to reflect the receiver 

position for a single storey dwelling and a receiver height of 1.5m above the first floor 

level has been adopted to reflect the receiver location for the two storey dwelling.  In 

both cases the assessment location for traffic noise is at the proposed façade 

position at the relevant height. 

 

3.2 Predicted Noise Levels 

Noise contours have been determined for the pre-development condition, with no 

acoustic measures included as shown on Figure 3.   
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Figure 4 shows the noise contours including a 2m high acoustic barrier along the 

southern boundary of the site with a western return up to and including Lot 65 and an 

eastern return up to and including Lot 46.  The acoustic barrier will require a minimum 
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surface density of 10kg/m2 and may be constructed with a single material, such as 

timber or an earth bund, or a combination of materials to achieve the final height.  If 

timber is used it should be a minimum of 20mm thick and the joints either butted and 

battened or lapped to prevent gaps opening as the timber dries out and shrinks. 
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Figure 5 shows the noise contours by increasing the barrier to 3m along the southern 

boundary and western boundary to Lot 45.   
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Figure 6 shows the same design option as Figure 5 except the noise contours have 

been calculated at 1.5m above the first floor level for any two storey dwelling. 
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From Figure 3, with no noise control treatment implemented the majority of the site 

will be subject to a noise level above 55dB LAeq(24hr). 

 

Figure 4 shows that with a 2m acoustic fence added the noise to the site is controlled 

to 55dB LAeq(24hr) for all but three lots at ground level.   

 

By increasing the height of the proposed screening for the section most exposed to 

the traffic noise, as shown on Figure 5, the noise to all Lots is controlled to within 

55dB LAeq(24hr) for all single storey dwellings.  In the event the current Lot 45 is 

developed into residential sections there is the potential for a dwelling in the western 

corner of Lot 45 to exceed 55dB LAeq(24hr) by up to 2dB, the exact level being 

dependent on the location of any dwelling.    

 

In terms of the requirements of Rule 11.2.8.5(b), all dwellings subject to a façade 

level of less than 55dB LAeq(24hr) will not require an alternative means of ventilation.  

Windows may be left open for ventilation purposes and there is therefore no need to 

implement any specific noise control treatment.  In addition, the outdoor level will be 

within a reasonable level for any residential use.  

 

Should there be any two storey dwellings where the noise exceeds 55dB LAeq(24hr), as 

shown on Figure 6, a specific acoustic design of the dwelling façade will be required 

to ensure an internal level of 40dB LAeq(24hr) will be achieved as required by Rule 

11.2.8.1.  This will involve calculating the noise level at each façade and hence the 

degree of treatment required to achieve the internal limit of 40dB LAeq(24hr).  Where 

windows need to be closed to achieve the internal design level an alternative form of 

ventilation may be necessary and that system must satisfy the requirements of Rule 

11.2.8.4. 

 

 



  14

Figure 7.  Location of Proposed Residential Lots 1 - 84 

4 NOISE FROM THE LIGHT INDUSTRIAL ZONE 

It is proposed to rezone a section of an existing Light Industrial Zone to a Residential 

Zone as shown on Figure 7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

To prevent any reverse sensitivity effects, dwellings within the proposed Residential 

Zone will need to be acoustically designed to ensure satisfactory internal noise levels 

are achieved based on currently permitted noise limits for the light industrial activities 

within the remaining Light Industrial Zone.  As set out above (Section 2.2) Table 11.1  

the permitted boundary level is 70dB LAeq during the daytime and 60dB LAeq plus 75dB 

LAmax at night-time.  A daytime noise level of 70dB LAeq and a night-time noise level of 

60dB LAeq equates to a 24-hour noise level of 68dB LAeq(24 hours).    

 

As shown on Figure 2, there are two Rural Plains Zoned lots (Lots 25A and 25B) 

located in the centre of the Light Industrial Zone.  The noise limits for the Light 

Industrial Zone to the Rural Plains Zone are 50dB LAeq during the daytime (7:00am – 

10:00pm) and 40dB LAeq plus 70dB LAmax at night-time (10:00pm – 7:00am).  These 

limits are identical to those for the residential zone.  Assuming these limits are being 

achieved by industrial activities any new dwellings bordering this rural zone 
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(dwellings within Lots 69, 70, 72, 74, 15 and 16) will not be exposed to noise levels 

above that permitted in a Residential Zone. 

 

The noise that may be experienced at other lots in the proposed development will be 

dependent on the distance from the remaining industrial sites and the distance those 

industrial sites are from existing rural lots.  The noise that may be generated within 

the proposed residential subdivision from the adjacent remaining industrial zone will 

vary from 50/40dB LAeq for the day night control at Lot 69 to the industrial to industrial 

limit of 70/60dB LAeq at Lot 64 as shown on Figure 7.   

 

As set out in Table 11.2 the internal sound level in any habitable room is not to 

exceed a design level of 35dB LAeq(24 hours) while at the same time complying with the 

ventilation requirements of clause G4 of the New Zealand Building Code.  There is a 

minimum of 15dB noise reduction between the inside and outside of the dwelling 

when assuming the windows are open sufficiently to provide ventilation.  That is, to 

achieve the internal level the external level cannot exceed 35 + 15 = 50dB LAeq(24 hours) 

for the open window scenario.  

 

Once the final subdivision plans have been determined a detailed assessment will be 

necessary to establish the exact sites where the noise level has the potential to 

exceed 50dB LAeq(24 hours) from the remaining business zone. 

 

A preliminary assessment of the proposal indicates the Lots where treatment to the 

dwellings may be required include Lots 17, 18, 45, 56 and 61 – 67.  At these sites the 

façade reduction will vary from an upper limit of 68 – 35 = 33dB LAeq(24 hours) to zero. 

 

A general design check adopting typical building facades (brick, weatherboard and 

either a tiled or iron roof) shows the upper façade design can be achieved using 

these materials.  Double glazing such as 1 x 5mm glass with a 12mm air space and 1 

x 6.38mm laminated glass is an example of what may be required for the more 

exposed windows.  However, the exact design will be dependent on the size of the 

windows. 
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Where windows need to be closed to achieve the internal level an alternative form of 

ventilation may be required to habitable rooms within dwellings on those Lots 

 

 

 

 

 

 

5 PROPOSED CONDITIONS 

 Subject to the following conditions the noise rules in the Proposed District Plan will 

provide the necessary controls to the proposed residential development.  The 

additional condition with any consent to ensure there are no reverse sensitivity effects 

is: 

 

All dwellings shall be designed and constructed to achieve an internal noise 
level of 35dB LAeq(24 hours) while at the same time complying with the ventilation 
requirements of clause G4 of the New Zealand Building Code.  The total 
sound level shall include all intrusive noise and mechanical services. 
 
In determining the external sound level, an assumption is made that the noise 
level at the interface of the Light Industrial Zone and new Residential Zone 
boundary from at least three separate activities simultaneously generating 
sound levels within the Light Industrial Zone is at the maximum level that 
would be permitted at this boundary had the zoning remained Light Industrial. 
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6 CONCLUSIONS  

Traffic noise levels from State Highway 30 will be controlled by the construction of an 

acoustic barrier.  With the implementation of an acoustic barrier, noise levels at the 

façades of all single storey dwellings on the site layout currently proposed may be 

controlled to less than 55dB LAeq(24hr) and therefore no specific acoustic treatment will 

be required.   

 

In the event the final design shows there are single storey dwellings where the façade 

level exceeds 55dB LAeq(24hr) and two storey dwellings where the façade noise level 

exceeds 55dB LAeq(24hr) from either traffic or the adjacent Light Industrial Zone (or the 

cumulative noise effects of these two noise sources) the façade will be specifically 

designed and constructed to achieve the internal noise limit of 40dB LAeq(24hr).     

 

Due to the location of the existing rural zones, the sections where the potential effects 

of reverse sensitivity effects from the adjacent Light Industrial Zone are Lots 17, 18, 

45, 56 and 61 – 67.  Any potential reverse sensitivity effects due to these lots will be 

controlled by designing the most exposed façades to habitable rooms to achieve an 

internal level of 40dB LAeq(24 hours). 

 

From the above and taking into account the proposed design, the noise effects of the 

proposed development will be less than minor in terms of the requirements of the 

Resource Management Act 

 

*    *    * 
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EXECUTIVE SUMMARY 

Engineering Design Consultants Ltd (EDC) was commissioned by Lysaght Developments 

in June 2017 to conduct a desktop study review of the existing site reports and provide a 

geotechnical assessment to support an application for rezoning from Light Industrial to 

Residential at 23 & 45 Keepa Road, Whakatane. 

The previous report documentation has been provided in hardcopy and has not been 

included as an Appendix.  

Ground Conditions  

The ground profile generally consists of non-engineered fill that extends from the surface 

to between 1.0 – 2.1mbegl and is of differing origin. The fill has been placed over a long 

period of time as a series of discrete operations and no engineering certification exists for 

the placement and compaction of this material. Placement of the fill has been under the 

supervision of Ian Lysaght. The fill is underlain by a bed of silt overtop of sands which 

extend to depth.  

The desktop study suggests that groundwater is likely to be at least 1.2mbegl across the 

site, though it was encountered as low as 2.1mbegl in places.  

Based on the information available to date, it is considered that future land performance 

of the proposed Lots is within the limits of CERA land classification Technical Category 2 - 

3 (TC2 – TC3).  

The relevant geotechnical hazards standards for the assessment of this site are: 

• MBIE Guidelines  

• Regional Council Hazard Assessment standards 

Flooding  

The Bay of Plenty Regional Council has registered this site as being at risk of flooding and 

has recorded a flood occurring the early 2000’s. In response a flood level of RL 3.0m 

(Moturiki Datum) has been set for the Keepa Road area. 

We understand flooding hazards and management is being assessed separately from this 

report. 

Resource Management Act Assessment 

It is considered, under Section 106 (1) of the RMA, that from a geotechnical perspective 

the site is suitable for the proposed residential development and satisfies the 

requirements of Section 106 and local council regulations.  However some building 

restrictions will be required to minimise the estimated potential deformation (settlement 

& lateral spreading) from a significant seismic event. 
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Contamination Assessment  

As part of the discrete periods of filling on this site some contaminated material has been 

placed. 

Contamination testing has been previously undertaken on the site to assess the level and 

location of contamination for this site. 

We understand the contamination testing, assessment and hazard management is being 

undertaken separately from this report. 
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1.0 INTRODUCTION  

1.1 Terms of Reference 

Engineering Design Consultants Ltd (EDC) was commissioned by Lysaght Developments 

in June 2017 to conduct a desktop study review of the existing site reports and provide a 

geotechnical assessment to support an application for a proposed Plan Change from Light 

Industrial to Residential at 23 & 45 Keepa Road, Whakatane, henceforth referred to as 

‘the site’.  

To provide detailed information on potential liquefaction which could affect the site an 

additional CPT investigation was undertaken in August 2017.  

1.2 Objective and Scope of Investigation  

The objective of this report was to review the existing reports, provide appropriate 

geotechnical advice and assess the site against section 106 of the Resource Management 

Act (RMA) to determine if it is suitable for future residential development.  

In order to achieve the outlined objectives this investigation comprised the following 

scope: 

▪ Site walkover. 

▪ A geotechnical desktop study. 

▪ Review of previous geotechnical reports. 

▪ Resource Management Act Section 106 (1) Assessment and provision of a 

Geotechnical Statement of Professional Opinion Definition of the Conceptual Site 

Model. 

▪ CPT investigation and liquefaction / lateral spreading analysis. 

▪ Production of an interpretive report that documents the above and provides 

comment on possible geotechnical constraints to future residential development 

and the suitability of the site for residential development.  

The Geotechnical aspect of this investigation was completed in accordance with Section 

106 of the Resource Management Act (RMA), MBIE Guidance documents and the Bay of 

Plenty Regional Council Hazards Assessment standards. 

1.3 Proposed Development Works 

A draft subdivision plan was provided to EDC by the Client. The following information has 

been extracted from it: 

▪ It is proposed to subdivide the existing land parcel into 85 new residential lots of 

approximately 508 – 1395m2.  

▪ Lot 87 is proposed to form a reserve.  

▪ Public Roads are proposed for Lots 89 & 90 from Keepa Road which is situated 

along the eastern boundary of the site.  

The proposed scheme plan for the residential development is included below. 
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Figure 1: Proposed Scheme Plan (courtesy East Bay Surveyors) 
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2.0 SITE IDENTIFICATION  

2.1 Legal description and location  

The site consists of two separate properties, 23 & 45 Keepa Road, both of which are 

semi-level sites covered in grass and undeveloped. 

23 Keepa Road is an irregular polygon on the northwestern corner of the intersection of 

Keepa Road and State Highway 30 with an undulating surface ranging from 1.5 – 3.0m 

above sea level. 

45 Keepa Road is a triangular strip of land extending west from Keepa Road along the 

boundary with Kope Canal and behind commercial buildings accessed from Gateway 

Drive. The site ranges is of a similar undulating nature as 23 Keepa Road, rising towards 

the northern boundary. 

These two properties will be developed together and form the site. 

The legal description and area for each property is included in the table below: 

Physical Address Legal Description  Site Area (m2) 

23 Keepa Road Lot 2 DP 452650 41010 

45 Keepa Road Allot 28B9B2A Rangitaiki PSH 33557 

Total Area 74,567 

Table 1: Site Description  

The site location and an aerial image is included as Figures 2 & 3. 

 
Figure 2: Site Location (courtesy Whakatane District Council) 

 

Site 
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Figure 3: Site Aerial (courtesy Whakatane District Council) 

 

2.2 Site walkover  

The following site description is based on our observations from the site walkover 

conducted on the 05/07/2017.  

▪ The site is accessed from Keepa Road. 

▪ A further site entrance exists part way along the northern boundary of 45 Keepa 

Road where it connects with the council maintained area south of Kope Canal 

▪ The site is undulating containing sporadic grass and trees on the western edge of 

site. 

▪ Some minor structures are present along the south western boundary of 45 Keepa 

Road otherwise the site is bare. 

 

 

23 Keepa Road 

45 Keepa Road 

Site 
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3.0 GEOTECHNICAL DESKTOP STUDY  

3.1 Published Geology  

Three geological resources were reviewed during production of this report, these 

were: 

• Institute of Geological & Nuclear Sciences (GNS) Ltd map titled “Geological 

Map: Geology of The Rotorua Area 1:250,000 

• New Zealand Geotechnical Database (NZGD) 

• Whakatane GIS 

The GNS map indicates that the site is underlain by alluvial deposits of the Tauranga 

Group. These are described as “Alluvial and colluvial gravel and sand dominated by 

pumice clasts, silt and clay with local peat beds”.  

The New Zealand Geotechnical Database does not contain any uploaded geotechnical 

data applicable to this site.  

3.2 Previous Reporting  

The following geotechnical reports were provided to EDC by Lysaght Developments on 

the understanding this was the sum of the geotechnical & contamination data 

accumulated in relation to this site.  

A summary of the contents of each report is included below. 

3.2.1 Shrimpton & Lipinski Ltd (S&L) Report ‘Gateway Industrial Estate Stage 

Two, State Highway 30 and Keepa Road, Whakatane, Evaluation of Filling 

Present’, dated 23 May 2001, Ref: 15392. 

The S&L report identifies the following: 

▪ Filling has been occurring on the site on an irregular basis between 1977 – 1999. 

▪ Filling has consisted of discrete placement of Whakatane River dredgings, sands 

removed from developments in Coastlands and ‘scalpings’ from regular 

maintenance of the local highways.  

▪ Placement of the fill by Waiotahi Contractors has been supervised by Ian Lysaght 

with the reported filling have occurred via the use of bulldozers and vibrating 

rollers. 

▪ There is no engineering certification of the filling. 

A drawing by S&L is included below which indicates the approximate area of testing and 

location of the different fill materials placed onsite: 
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Figure 5: Fill Areas 

 

3.2.2 Environment Bay of Plenty Regional Council (EBoPRC) ‘Report 

Environment B.O.P, Delineation & Risk Assessment, Mill Waste Disposal 

Sites 24a & 24b – Keepa Road’, dated November 2003, Ref: 

009/EBOP/001/001. 

The EBoPRC Report identifies the following: 

▪ Geophysical surveys were undertaken to determine approximate areas of filling. 

▪ Some PCP & dioxin contaminated waste (Wood Mill Waste) is present on the site. 

▪ The contaminated material is covered by ≥0.4m of ash and topsoil (this ash may 

represent a further contamination issue). 

▪ The “Assumed PCP and dioxin contaminates within former mill wastes at this site in 

its present state are considered to pose no significant risk to human health as long 

as the waste remains covered with an adequate depth of overburden and 

undisturbed. No significant pathways were identified at the site in its present state 

between the waste encountered and human receptors”. 

The mill waste was identified in three distinct locations, further observations indicated 

the mill waste was not present in two of these locations and the third required physical 

observation and testing to confirm. An excerpt from this report is included below 

indicating the potential extent of the wood waste: 
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Figure 6: Areas of identified wood waste fill  

 

Attached to this report is a covering letter by Jeff Farrell dated 9 December 2003 which 

summarises the EBoPRC report. This letter states: 

▪ “The general findings of the report are that no waste (contaminated mill waste) was 

found on your property but a thin layer of ash was discovered that should be 

analysed further prior to any future development of the land”.  

Jeff Farrell of the Whakatane District Council should be consulted to identify the 

difference between the report (indicating three contaminated areas) and this letter 

(indicating no contamination). 

 

3.2.3 Tonkin & Taylor Ltd (T&T) Report ‘Kohi Commercial Developments – 

Keepa Road Whakatane’, dated 15 December 2004, Ref: 60762. 

The T&T report identifies the following: 

▪ Testing was undertaken by digging 18 trial pits within the potentially contaminated 

fill areas identified in the EBoPRC report. Trenching was undertaken following this 

to identify the extent of the fill. The trenches and trial pits were conducted to 1.8m 

depth or to the top of the natural soils. 

▪ “The concentrations of metals, PCP and dioxins in the wood waste meet current 

New Zealand guidelines of commercial operations (as of 2004)”  

▪ “The site is classified as a contaminated site under EBOP Proposed Regional Water 

and Land Plan and a consent for a discretionary (restricted) activity would be 

required for any disturbance of the wood waste”  

The Figure below illustrates the areas investigated as part of the previous reporting.  

Extent of potential wood waste requiring physical verification 

Extent of wood waste defined by geophysical anomaly 
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Figure 7: Areas of Investigation 

No geotechnical or contamination testing has been undertaken on the western ‘tip’ of 45 

Keepa Road (behind the existing Gateway Drive Developments).  
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4.0 GEOHAZARDS 

The following information has been collected in order to assess the risk to the site from 

liquefaction and lateral spreading in a future earthquake event: 

4.1 Liquefaction 

For liquefaction to occur there needs to be three preconditions: 

▪ Young (Holocene or less than 10,000 years old) sediments; 

▪ The soils include fine-grained and non-cohesive (silts and sands); 

▪ The soils are saturated (below the water table). 

The soils at the site are of the late Quaternary Age (11,500yo – 24,000yo).  

The ground profile generally consists of fill underlain by silts and sands.  

The previous geotechnical study on the site indicates that groundwater is likely to be 

between 1.2 – 2.1mbegl across the site, though no data is available near the Kope Canal 

where groundwater levels may be higher.  

Based on the available information the site is likely to be at some risk of liquefaction 

induced deformation, to more accurately identify the risks a site specific CPT 

investigation has been undertaken as described in Section 6.0. 

4.2 Previous Liquefaction Studies  

4.2.1 New Zealand Geotechnical Society (NZGS) – Issue 92, December 2016 

No previous site-specific data which could be used to assess liquefaction on this site was 

available to EDC for review however, we understand a study by Canterbury & Auckland 

University supported by Tonkin & Taylor has been conducted which investigated this 

area. 

Part of the findings of this investigation was published in the New Zealand Geotechnical 

Society (NZGS) – Issue 92, December 2016 titled “Whakatane liquefaction case history 

from the 1987 Edgecumbe Earthquake: examination of an extensive CPT dataset 

supplemented by paleo-liquefaction investigations” 

This issue included a map which indicates that ‘liquefaction and/or lateral spreading may 

have occurred’ at the site. The identification of potential liquefaction through assessment 

of Liquefaction Severity Numbers (LSN’s) does not match the observed performance of 

this site following the 1987 Edgecumbe Earthquake. 

The map is included below. 
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Figure 8: NZGS Estimated Liquefaction presence Map (courtesy NZGS) 

 

Release of the raw data collected as part of the investigation to form this map would 

provide some assistance in further defining liquefaction risks for this site. 

4.2.2 Liquefaction Study for the Whakatane District Council Information 

In 2015, GNS Science working with Tonkin & Taylor and Canterbury University released 

the ‘Whakatane Ground Study’ report which addressed the Liquefaction risk for the 

Whakatane CBD. 

This report was further supported by a study released in 2016, ‘Finding the concealed 

section of the Whakatane Township with a shear wave land streamer system: A seismic 

surveying report”. 

The information within these reports indicates the local area is at risk of liquefaction but 

that the CBD experienced less liquefaction than would have been expected based on the 

‘LSN’ calculations using the 1987 Edgecumbe Earthquake magnitude data.  

The location of the Whakatane Fault is not mapped beyond the extent of the Whakatane 

Bridge, however, discussions with BoPRC indicate that it is likely to be the same fault as 

the Keepa Fault that was mapped offshore. If this is the case, then it is likely that the 

fault trace would pass quite close to the site. 

Site 
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4.3 Technical Category Classification 

Based on the information available to date and referenced above, it is considered that 

future land performance of the proposed subdivision is likely to be within the limits of 

CERA land classification Technical Category 2 - 3 (TC2 – TC3).  

To confirm this, an additional CPT investigation has been undertaken and is discussed in 

section 6.0 below. 

4.4 Seismicity 

4.4.1 Geological Fault-lines 

The nearest known active faults are the Edgecumbe and Whakatane faults. 

An excerpt from the GNS Web Map is included below. 

 
 Figure 9: Active Faults  

 

The Edgecumbe Fault is approximately 1.8km west of the site, whilst the nearest 

indication of the presence of the Whakatane Fault (south of Landing Road Bridge) is 

approximately 700m south. It is possible that the Whakatane Fault is significantly closer 

than 700m to the site once it crosses the Whakatane River as discussions with the BoPRC 

indicate that it is likely to be the same fault as the Keepa Fault that was mapped 

offshore.  

 

The GNS Web map provides the following information on these faults: 

Fault Name Fault Sense Recurrence 

Interval  

Last Event 

(within 

the) 

Slip Rate Single Event 

Displacement 

Edgecumbe Fault Normal  I(<=2000 years) Unknown Unknown  Unknown  

Edgecumbe Fault  

Whakatane Fault  

Site  
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(#2116) 

Whakatane Fault 

(#1726) 

Dextral I(<=2000 years) Millennium  Moderate Unknown 

Table 2: Fault Information 

4.4.2 Estimate Peak Ground Accelerations 

Figure 8 above indicates the site may have been subject to a PGA of 0.20g during the 

1987 Edgecumbe Earthquake.   

No information is available on the potential PGA’s produced by movement on the 

Whakatane Fault although we understand they are likely to exceed those of the 1987 

Edgecumbe Earthquake. 
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5.0 FLOODING & WATER BODIES 

The Bay of Plenty Regional Council (BoPRC) was contacted with regards to the flood risk 

at the site.  

• The BoPRC indicated a flood event had been recorded on the site in the early 

2000’s. 

• Following this flood event 3 pumps have been installed to assist with drainage of 

the site (23 & 45 Keepa Road). 

• The BoPRC has set the flood level here as RL 3.0m (Moturiki Datum). 

The Kope Canal extends along the northern site boundary and the Whakatane river is 

approximately 400m east of the site on the other side of Keepa Road. The Kope Canal 

forms part of the Whakatane Plains flood management canal scheme and discharges into 

the Whakatane River approximately 2km north and west of the site. 

We understand the site flood hazard assessment and mitigation is being undertaken 

separately from this report.  
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6.0 LIQUEFACTION POTENTIAL - SITE INVESTIGATION 

6.1 Rationale  

EDC was engaged to provide further geotechnical assessment to assist in the liquefaction 

assessment of the land and provide an indication of soil types below the depths described 

in previous geotechnical reports on this site.   

6.2 Intrusive Investigation Summary 

Cone Penetration Testing (CPT), comprising 7 No. hole (CPT01 – 03 and 05 - 08), was 

undertaken by Geotech Drilling Ltd on 14 September 2017. CPT 04 could not be 

completed due to equipment failure on the CPT rig. The CPT’s reached the target depth of 

20.0m begl. 

The approximate locations of the CPT’s are indicated on Figure 10.  The raw data from 

the CPT readings was analysed using the program CPet-iT v2.0.1.54. Logs of the CPT 

results are shown in Appendix A. 

6.3 Summary of Ground Conditions 

This investigation indicates the following generalised soil section beneath the site: 

Depth Range Ground Description Density/Consistency 

Surface to 2.5m Silty sand and sandy silt  

2.5m to 20.0m  Sand and silty sand Medium Dense 

Table 3: Ground condition summary 

The exception to the above was: 

▪ CPT02 – in which an organic layer was recorded between 1.5m and 2.0m and a 

clayey layer between 5.0m and 8.0m begl. 

▪ CPT05 – in which a clay and organic layer was recorded between 4.2 m and 4.7m 

begl. 

▪ CPT07 - in which a clayey soils are present to 2.5m begl. 

Groundwater was recorded on the CPT logs to be variable between 0.95m to 2.94m begl. 
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Figure 10: Intrusive Investigation Locations (CPT 04 deleted due to equipment failure) 

  

KEY: 

 CPT 

CPT03 

CPT01 

CPT05 

CPT06 CPT07 

CPT02 

CPT08 



Geotechnical Report EDC File: 47465 - Geo2 

23 & 45 Keepa Road, Coastlands 

02/10/2017   

7.0 LIQUEFACTION ASSESSMENT 

7.1 Assessment Methods 

Liquefaction analyses to assess estimated ground settlement were undertaken on the 

data from the CPT’s, using the Geologismiki Software “CLiq” v2.0.6.85 and the methods 

prescribed by the current MBIE guidance (Boulanger and Idriss 2014).  

The site is located adjacent to the Kope Canal and as such, in accordance with the MBIE 

guidance, lateral spreading analysis has been undertaken.  

7.2 Analysis Parameters 

Groundwater was recorded in the CPT’s to be generally between 0.5m and 2.4m begl. 

The Kaikoura Earthquake Viewer indicates a ground water depth of between 1m and 2m 

This is in line with the published GNS 85th percentile depth of 1.0m to 2.0m. Therefore, a 

groundwater level of 0.5m begl used during an earthquake scenario for the liquefaction 

analyses. 

Two seismic scenarios have been analysed for assessing future ground performance. 

These have been calculated using the NZTA Bridge Manual (2014) method, as per MBIE 

Guidance. The established parameters, based on a Site Subsoil Class C, used in the 

liquefaction analyses are shown on Table 5: 

Scenario Earthquake Magnitude Peak Ground Acceleration 

SLS 1 6.1 0.11g 

ULS 6.1 0.44g 

Table 5: Liquefaction Analysis Scenario Parameters 

Notes: Serviceability Limit State (SLS) design assesses the deformations that occur under working conditions, 

while Ultimate Limit State (ULS) assesses the situation that would lead to the collapse of a structure. 

7.3 Estimated Ground Settlement 

The graphical results sheets for each of the analyses are included in Appendix B. The 

following table summarises the results of the estimated total and Index (upper 10m) 

settlements:  

Test Ref. Estimated Total Settlement 

SLS Scenario 

(mm) 

ULS Scenario 

(mm) 

Total Index Total Index 

CPT 01 30 30 265 150 

CPT 02 51 51 270 139 

CPT 03 23 23 265 174 

CPT 05 5 5 143 35 
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CPT 06 0 0 96 79 

CPT 07 0 0 50 15 

CPT 08 2 2 80 40 

Table 1: Summary of Estimated Liquefaction Induced Settlement 

The CPT analyses indicated up to 51mm of estimated Index settlement under SLS 

conditions, and up to 174mm under ULS conditions. It should be noted that these 

estimated settlements do not account for loss of ground volume via liquefaction ejecta. 

The above results suggest a significant difference in land performance between 23 and 

45 Keepa Rd, with much greater ULS settlements on 23 Keepa Rd. It should however be 

noted that the transition between the poorer ground (23 Keepa) and the better ground 

(45 Keepa) has not been defined and as such this split is an over simplification.  

The results indicate that the land should be classified as TC 3 according to MBIE 

Guidance although most of 45 Keepa Road was within the requirements of TC 2 other 

than ULS settlement on CPT 5 which exceeded 100mm.   

The below graphs indicate the depths of the liquefiable layers: 

   

Figure 11: Liquefaction Analysis Overlay Graphs 
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7.4 Liquefaction Severity 

The Liquefaction Severity Number (LSN) is a parameter that predicts the occurrence of 

damaging liquefaction by recognising that damaging liquefaction is related to the depth 

at which liquefaction occurs. The LSN’s for the CPT analyses are shown below:  

 

CPT ref. Estimated Ground Damage 

SLS Scenario  ULS Scenario  

CPT 01 - 03 0 – 2 4 – 28 

CPT 05 - 08 5 - 11 31 - 50 

Table 2: Summary of Estimated Liquefaction Induced Ground Damage 

LSN Key 

0 – 10 = Little to no expression of liquefaction,  

10 – 20 = Minor expression of liquefaction,  

20 – 30 = Moderate expression of liquefaction,  

30 – 40 = Moderate to severe expression of liquefaction,   

40 – 50 = Major expression of liquefaction,  

>50 = Severe damage. 

The above indicates that in an SLS event, little to no expression of liquefaction could be 

expected in the north of the site increasing to Minor expression in the south, while in a 

ULS event, Little to Moderate expression of liquefaction could be anticipated in the north 

of the site, increasing to Moderate to Major in the south. 

7.5 Lateral Spreading Analysis 

Lateral spreading analysis was undertaken using an estimated Kope Canal free face 

height of 3.0m at the distances shown below. CPT’s 1 – 3 are considered sufficient 

distance from the canal to be not included. The following table summarises the results for 

the estimated horizontal movements: 

Test Ref. Liquefaction Analysis Results – Liquefiable 

Zones and Total Settlement 

SLS Scenario (mm) ULS Scenario (mm) 

CPT 05 22 460 

CPT 06 0 500 

CPT 07 0 65 

CPT 08 0 285 

The following are the global lateral movement categories for TC3 (at ULS) determined by 

MBIE: 
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 Minor to Moderate Major Severe 

Global Stretch 0 to 300mm 

global lateral 

movement 

300 to 500mm 

global lateral movement 

>500mm 

global lateral 

movement 

Stretch across 

Building Footprint 

0 to 200mm 

lateral stretch across 

building footprint 

200 to 500mm 

lateral stretch across 

building footprint 

>500mm 

lateral stretch across 

building footprint 

The amount of lateral spread estimated by the CPT analysis places the site within the 

‘Minor to Major’ global lateral movement category and lateral stretching is also expected 

to be within the same category.  

The estimated lateral spreading is likely to be pessimistic as the earthbund forming the 

Kope Canal stop bank will have surcharged the soils below. Further detailed geotechnical 

investigation will be required to determine the extent to which this has occurred. 

In consideration of the information above the future land performance of the proposed 

Lots is within the limits of CERA land classification Technical Category 2 - 3 (TC2 – TC3) 

with a minor to major risk of lateral spreading within 23 Keepa Road. 
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8.0 RESOURCE MANAGEMENT ACT ASSESSMENT 

Section 106 (1) of the Resource Management Act (RMA) states: 

‘A consent authority may refuse to grant a subdivision consent, or may grant a 

subdivision consent subject to conditions, if it considers that— 

(a) the land in respect of which a consent is sought, or any structure on the land, is or is 

likely to be subject to material damage by erosion, falling debris, subsidence, slippage, or 

inundation from any source; or 

(b) any subsequent use that is likely to be made of the land is likely to accelerate, 

worsen, or result in material damage to the land, other land, or structure by erosion, 

falling debris, subsidence, slippage, or inundation from any source; or 

(c) sufficient provision has not been made for legal and physical access to each allotment 

to be created by the subdivision’ 

Our assessment considers parts (a) and (b) of the above Section 106 1(c) is not relevant 

to a geotechnical assessment. 

Hazard Potential Susceptibility  

Current (part a) Post Development (part b) 

Erosion No erosion is evident on the site and due 

to its flat topography the risk of 

significant erosion damage is considered 

very low. 

It is not anticipated that the proposed 

development will accelerate or worsen 

the erosion rates if appropriate 

stormwater collection and disposal 

methods are implemented and 

sediment and erosion control methods 

are used during construction. 

Falling 

Debris 

N/A = Site and surrounds are relatively flat and therefore no issues are anticipated. 

Slippage The site is not located on a hillside or 

located close to any abrupt changes in 

topography. As such the risk of slippage 

in static conditions is considered very 

low.   

There is a risk of lateral spreading, 

associated with Kope Canal, along the 

northern side of the site in a seismic 

event.  

There is no anticipated change to the 

slippage risk in the event of future 

residential development of the site. 

Subsidence 

– static 

conditions 

There is no visual evidence of historic 

subsidence however the uncertified 

nature of the filling may represent a 

subsidence issue. 

 

The risk of static settlement will need to 

be considered in the design of any 

residential development and suitable 

measures established to mitigate the 

risk of unacceptable static settlements. 
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Hazard Potential Susceptibility  

Current (part a) Post Development (part b) 

Subsidence 

– seismic 

conditions 

The desk study indicates that the 

Whakatane Fault mapping shows the 

known northern extent of the fault is to 

the south of the Landing Road Bridge. 

Due to potential inaccuracy of existing 

data and the incomplete mapping of the 

Whakatane Fault beyond the northern 

extent of the Landing Road Bridge it is 

inferred that the fault may transect the 

site. As such there is a, currently 

unquantifiable, risk of fault rupture on 

the site.  

 

The site should be considered to 

functions as a TC 2 – TC 3 site (as 

described in the MBIE document) and is 

subject to some potential lateral 

spreading and vertical settlement if 

subject to a significant shaking event. 

 

In view of the above the risk of 

subsidence is considered to be medium 

to high. 

 

The proposed development is unlikely 

to alter the estimated seismic reaction 

of the soils. 

 

 

 

Inundation 

- 

Liquefaction 

Historical evidence from the 1987 

Edgecumbe Earthquake indicates only 

minor liquefaction was observed on the 

surface. 

 

The analysis results indicate up to 51mm 

of estimated Index settlement may occur 

under SLS conditions, and up to 174mm 

under ULS conditions. The site is 

considered to function as a TC 2 site 

under SLS conditions and a TC 3 site 

under ULS conditions.  

 

The analysis results suggest a significant 

difference in land performance between 

23 and 45 Keepa Rd, with much greater 

ULS settlements on 23 Keepa Rd. 

 

The proposed development is unlikely 

to alter the estimated seismic reactions 

of the soils.  

However any rise in groundlevel via 

placement of compacted fill is likely to 

increase the estimated settlement via 

surcharging of the underlying subgrade 

but by increasing the density of the 

soils, will lead to an increase of the 

‘crust’ of non-liquefiable soils above the 

groundwater table and hence reduce 

the potential for liquefaction derived 

settlement 

 

Inundation 

- Flooding 

The Bay of Plenty Regional Council 

Indicates this site is at risk of flooding 

and the site will need to be raised to RL 

3.0m (Moturiki Datum). 

The client reports no earthworks are 

proposed here rather bunding will be 

undertaken. The effectiveness of this 

defence measure is discussed 

separately from this report. 
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It is considered, under Section 106 (1) of the RMA, that from a geotechnical perspective 

the site is suitable for the proposed residential development and satisfies the 

requirements of Section 106.  

However the current proposed design of the subdivision will likely require development 

restrictions be applied to the title of each individual lot limiting development to certain 

foundation designs to attempt to mitigate the estimated seismic deformation, as 

discussed in section 11 below. 

Discussion is also needed with the Client and possibly WDC regarding the risks associated 

with the Whakatane Fault. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Geotechnical Report EDC File: 47465 - Geo2 

23 & 45 Keepa Road, Coastlands 

02/10/2017   

9.0 NATURAL HAZARD RISK ASSESSMENT 

The site is subject to the following hazards: 

• Flooding  

• Liquefaction 

• Static Settlement 

• Fault Rupture 

We understand flood risk assessment is being undertaken separately from this report and 

some solutions have already been formed for the flood level set by the BoPRC. 

The analysis indicates the site is likely to be subject to potential liquefaction within the 

limits of TC 2 in an SLS event and TC 3 in an ULS event. Estimated Lateral spreading 

within the northern extent of the site is within the limits of TC 3 minor – moderate, 

however our analysis is likely to be pessimistic. 

There is evidence of uncertified filling on the site. The risk of static settlement will need 

to be considered in the design of any residential development and suitable measures 

established to mitigate the risk of unacceptable static settlements. It is recommended 

that this risk is better assessed through on-site investigation works.  

Based on the unknown nature of the fault beyond the Whakatane Bridge and possible 

inaccuracies with current data it is inferred that the fault may transect the site. As such 

there is a, currently unquantifiable, risk of fault rupture on the site. Discussion is 

recommended with the Client and possibly WDC, regarding the risks associated with the 

Whakatane Fault 

The key legislation and planning controls around this site include: 

• MBIE Guidelines 

• Bay of Plenty Regional Council Hazard Assessment standards 

 

 

 

 

 

 

 



Geotechnical Report EDC File: 47465 - Geo2 

23 & 45 Keepa Road, Coastlands 

02/10/2017   

10.0 CONTAMINATION HAZARD ASSESSMENT 

The previous reports indicate the site contains varying degrees of contamination from the 

previous filling with ash & clinker and mill waste (potential dioxin & PCP contamination). 

The applicability of this site for residential development will require assessment of the 

known contamination recorded in the earlier reports against the relevant government and 

local standards/regulations.  

The key legislation and planning controls around this site include: 

▪ Resource Management (National Environmental Standard for Assessing and 

Managing Contaminants in Soil to Protect Human Health) Regulations 2011 

(NESCS). 

▪ Bay of Plenty Regional Policy Statement. 

We understand the contamination testing, assessment and hazard management is being 

undertaken separately from this report. 
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11.0 DEVELOPMENT RESTRICTIONS AND RECOMMENDATIONS  

Some development restraints will need to be imposed during development of the 

individual building platforms under the current design of the subdivision this may include 

restricting foundation development to a minimum of TC 2 style compacted fill platforms 

supporting a Waffle Slab style foundation. 

Alternatively the potential for liquefaction and lateral spreading induced deformation 

could be minimised during the earthworks stage of development by placement of 

geotextiles in the subgrade during filling or the establishment of an engineered in-ground 

wall along the extent of the Kope Canal. 

Any geogrid placed should be orientated such that the dimension of maximum strength is 

facing the direction of maximum expected stretching (towards the Kope Canal).  

The current plan for development of the site will likely require specific geotechnical 

investigations for each lot during building consent application. 

The potential seismic response of the site can be revisited during preparation of the 

geotechnical completion report.  
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 17/10/2017, 8:26:20 a.m. 9

Project file: S:\47400\47465 - 23 & 45 Keepa Road Re-zoning\E - Engineering\Calcs\CPet-IT.cpt



Project: 47465 - SLS

Level 1, 39 Carlyle St,

Sydenham

Christchurch

www.edc.co.nz

Total depth: 19.88 m, Date: 29/09/2017

Surface Elevation: 0.00 m

23 & 45 Keepa Rd, Whakatane

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

CPT: CPT05

Location:

Cone resistance qt

Tip resistance (MPa)

2010

D
e
p
th

 (
m

)

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Cone resistance qt Pore pressure u

Pressure (kPa)

1000

D
e
p
th

 (
m

)

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Pore pressure uFriction ratio

Rf (%)

1086420

D
e
p
th

 (
m

)

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Friction ratio SBT Index

I(SBT)

4321
D

e
p
th

 (
m

)

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

SBT Index Soil Behaviour Type

SBT (Robertson, 2010)

181614121086420

D
e
p
th

 (
m

)

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

Soil Behaviour Type

Clay

Clay & silty  clay

Silty  sand & sandy silt
Sand & silty  sand

Sand & silty  sand

Silty  sand & sandy silt
Silty  sand & sandy silt
Organic soi l

Sand & silty  sand

Silty  sand & sandy silt

Sand & silty  sand

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained

CPeT-IT v.2.0.1.16 - CPTU data presentation & interpretation software - Report created on: 17/10/2017, 8:26:20 a.m. 10

Project file: S:\47400\47465 - 23 & 45 Keepa Road Re-zoning\E - Engineering\Calcs\CPet-IT.cpt



Project: 47465 - SLS

Level 1, 39 Carlyle St,

Sydenham

Christchurch

www.edc.co.nz

Total depth: 19.88 m, Date: 29/09/2017

Surface Elevation: 0.00 m

23 & 45 Keepa Rd, Whakatane

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

CPT: CPT07

Location:

Cone resistance

Tip resistance (MPa)

2010

D
e
p
th

 (
m

)

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Cone resistance Pore pressure

Pressure (kPa)

1000

D
e
p
th

 (
m

)

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Pore pressureSleeve friction

Friction (kPa)

300200100

D
e
p
th

 (
m

)

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Sleeve friction

Cross correlation between qc & fs

20181614121086420-2-4-6-8-10-12-14-16-18-20

1.2

1

0.8

0.6

0.4

0.2

0

-0.2

-0.4

-0.6

-0.8

-1

-1.2

0

Cross correlation between qc & fs

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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SBTn legend
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2. Organic material

3. Clay to silty clay
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
6.10
0.11
2.94 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

0.50 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sand & Clay
No
N/A
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
6.10
0.11
2.94 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

0.50 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sand & Clay
No
N/A

F.S. color scheme LPI color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Very high risk

High risk

Low risk
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Input parameters and analysis data

Analysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:

Peak ground acceleration:

B&I (2014)
B&I (2014)

Based on Ic value
6.10

0.11

.

G.W.T. (in-situ):
G.W.T. (earthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Project title : 47465 - SLS Location : 23 & 45 Keepa Road, Whakatane

Level 1, 39 Carlyle St,

Sydenham

Christchurch

www.edc.co.nz

CPT file : CPT03
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand
9. Very stiff fine grained

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
6.10
0.11
1.52 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

0.50 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sand & Clay
No
N/A
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
6.10
0.11
1.52 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

0.50 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sand & Clay
No
N/A

F.S. color scheme LPI color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Very high risk

High risk

Low risk
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Input parameters and analysis data
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt
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7. Gravely sand to sand

8. Very stiff sand to
clayey sand
9. Very stiff fine grained

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
6.10
0.11
0.95 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

0.50 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sand & Clay
No
N/A
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
6.10
0.11
0.95 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:
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3
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Based on SBT
No
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Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sand & Clay
No
N/A

F.S. color scheme LPI color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Very high risk
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Low risk
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)
B&I (2014)
Based on Ic value
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G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand
9. Very stiff fine grained

Input parameters and analysis data

Analysis method:
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Earthquake magnitude Mw:
Peak ground acceleration:
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Average results interval:
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Unit weight calculation:
Use fill:
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Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
6.10
0.44
0.95 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

0.50 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sand & Clay
No
N/A

F.S. color scheme LPI color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Very high risk

High risk

Low risk
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Input parameters and analysis data

Analysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:

Peak ground acceleration:

B&I (2014)
B&I (2014)

Based on Ic value
6.10

0.44

.

G.W.T. (in-situ):
G.W.T. (earthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Project title : 47465 - ULS Location : 23 & 45 Keepa Rd, Whakatane

Level 1, 39 Carlyle St,

Sydenham

Christchurch

www.edc.co.nz

CPT file : CPT02
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Use fill:
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Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential
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Zone A1 : Cyclic liquefaction like ly depending on size and duration of cyclic loading

Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground

geom etry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic soften ing

Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,

brittleness/sensitivity, strain to  peak undrained strength and ground geometry
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand
9. Very stiff fine grained

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
6.10
0.44
2.94 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

0.50 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sand & Clay
No
N/A
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
6.10
0.44
2.94 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

0.50 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sand & Clay
No
N/A

F.S. color scheme LPI color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Very high risk

High risk

Low risk
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Input parameters and analysis data

Analysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:

Peak ground acceleration:

B&I (2014)
B&I (2014)

Based on Ic value
6.10

0.44

.

G.W.T. (in-situ):
G.W.T. (earthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Project title : 47465 - ULS Location : 23 & 45 Keepa Rd, Whakatane

Level 1, 39 Carlyle St,

Sydenham

Christchurch

www.edc.co.nz

CPT file : CPT03
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Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential
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Zone A1 : Cyclic liquefaction like ly depending on size and duration of cyclic loading

Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground

geom etry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic soften ing

Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,

brittleness/sensitivity, strain to  peak undrained strength and ground geometry
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand
9. Very stiff fine grained

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
6.10
0.44
1.52 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

0.50 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sand & Clay
No
N/A
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
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Peak ground acceleration:
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Based on Ic value
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Depth to GWT (erthq.):
Average results interval:
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Unit weight calculation:
Use fill:
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No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
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No
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Input parameters and analysis data

Analysis method:
Fines correction method:
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Peak ground acceleration:
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Unit weight calculation:
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CPT file : CPT06

0.95 m
0.50 m

3
2.60

Based on SBT

Use fill:
F ill he ight:

F ill weight:
Trans. detect. applied:

Kσ applied:

No
N/A

N/A
No

Yes

Clay like behavior
applied:

Limit depth applied:
Limit depth:

MSF method:

 
Sand & Clay

No
N/A

Method

based
Cone resistance

qt (MPa)
3020100

D
e
p
th

 (
m

)

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Cone resistance SBTn Plot

Ic (Robertson 1990)
4321

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

SBTn Plot CRR plot

CRR & CSR
0.60.40.20

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

CRR plot

During earthq.

qc1N,cs
200180160140120100806040200

C
y
cl

ic
 S

tr
e
ss

 R
a
ti

o
*
 (

C
S
R

*
)

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

Liquefaction

No Liquefaction

Normalized friction ratio (%)
0.1 1 10

N
o
rm

a
li
ze

d
 C

P
T
 p

e
n
e
tr

a
ti

o
n
 r

e
si

st
a
n
ce

1

10

100

1,000

Friction Ratio

Rf (%)
1086420

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

Factor of safety

21.510.50

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

FS Plot

During earthq.

Zone A1 : Cyclic liquefaction like ly depending on size and duration of cyclic loading

Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand
9. Very stiff fine grained

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
6.10
0.44
0.95 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

0.50 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sand & Clay
No
N/A
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
6.10
0.44
0.95 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

0.50 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sand & Clay
No
N/A

F.S. color scheme LPI color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Very high risk

High risk

Low risk
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Input parameters and analysis data

Analysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:

Peak ground acceleration:
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Based on Ic value
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G.W.T. (earthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:
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CLiq v.2.0.6.85 - CPT Liquefaction Assessment Software - Report created on: 16/10/2017, 5:17:15 p.m.
Project file: S:\47400\47465 - 23 & 45 Keepa Road Re-zoning\E - Engineering\Calcs\CLiq_ULS.clq

13



This software is licensed to: EDC Engineering Design Consultants CPT name: CPT05

Norm. cone resistance

Qtn

200150100500

D
e
p
th

 (
m

)

20

19.5

19

18.5

18

17.5

17

16.5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Norm. cone resistance

C P T  b a s i c  i n t e r p r e t a t i o n  p l o t s  ( n o r m a l i z e d )

Norm. friction ratio

Fr (%)

1086420

D
e
p
th

 (
m

)

20

19.5

19

18.5

18

17.5

17

16.5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Norm. friction ratio Nom. pore pressure ratio

Bq

10.80.60.40.20-0.2

D
e
p
th

 (
m

)

20

19.5

19

18.5

18

17.5

17

16.5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Nom. pore pressure ratio SBTn Plot

Ic (Robertson 1990)

4321

D
e
p
th

 (
m

)

20

19.5

19

18.5

18

17.5

17

16.5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

SBTn Plot Norm. Soil Behaviour Type

SBTn (Robertson 1990)

181614121086420

D
e
p
th

 (
m

)

20

19.5

19

18.5

18

17.5

17

16.5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

Norm. Soil Behaviour Type

Clay

Clay & silty clay
Silty sand & sandy silt

Sand & silty sand

Silty sand & sandy silt
Silty sand & sandy silt
Clay

Sand & silty sand

Silty sand & sandy silt

Sand & silty sand

Silty sand & sandy silt

Sand & silty sand

Silty sand & sandy silt

Silty sand & sandy silt

Sand & silty sand

Silty sand & sandy silt
Silty sand & sandy silt

Silty sand & sandy silt
Silty sand & sandy silt
Sand & silty sand
Sand & silty sand

Silty sand & sandy silt

Sand & silty sand

Sand & silty sand

CLiq v.2.0.6.85 - CPT Liquefaction Assessment Software - Report created on: 16/10/2017, 5:17:15 p.m. 14
Project file: S:\47400\47465 - 23 & 45 Keepa Road Re-zoning\E - Engineering\Calcs\CLiq_ULS.clq

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand
9. Very stiff fine grained

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):
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Average results interval:
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Unit weight calculation:
Use fill:
Fill height:

0.50 m
3
2.60
Based on SBT
No
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Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
6.10
0.44
1.90 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

0.50 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sand & Clay
No
N/A

F.S. color scheme LPI color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Very high risk

High risk

Low risk
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Input parameters and analysis data

Analysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:

Peak ground acceleration:

B&I (2014)
B&I (2014)

Based on Ic value
6.10

0.44

.

G.W.T. (in-situ):
G.W.T. (earthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Project title : 47465 - ULS Location : 23 & 45 Keepa Rd, Whakatane

Level 1, 39 Carlyle St,

Sydenham

Christchurch

www.edc.co.nz

CPT file : CPT07
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Use fill:
F ill he ight:

F ill weight:
Trans. detect. applied:

Kσ applied:

No
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Yes

Clay like behavior
applied:

Limit depth applied:
Limit depth:

MSF method:
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Zone A1 : Cyclic liquefaction like ly depending on size and duration of cyclic loading

Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground

geom etry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic soften ing

Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,

brittleness/sensitivity, strain to  peak undrained strength and ground geometry
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand
9. Very stiff fine grained

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
6.10
0.44
2.38 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

0.50 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sand & Clay
No
N/A
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
6.10
0.44
2.38 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

0.50 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sand & Clay
No
N/A

F.S. color scheme LPI color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Very high risk

High risk

Low risk
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Input parameters and analysis data

Analysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:

Peak ground acceleration:

B&I (2014)
B&I (2014)

Based on Ic value
6.10

0.44

.

G.W.T. (in-situ):
G.W.T. (earthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Project title : 47465 - ULS Location : 23 & 45 Keepa Rd, Whakatane

Level 1, 39 Carlyle St,

Sydenham

Christchurch

www.edc.co.nz

CPT file : CPT08
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Use fill:
F ill he ight:

F ill weight:
Trans. detect. applied:

Kσ applied:
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Clay like behavior
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Limit depth applied:
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MSF method:
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Zone A1 : Cyclic liquefaction like ly depending on size and duration of cyclic loading

Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground

geom etry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic soften ing

Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,

brittleness/sensitivity, strain to  peak undrained strength and ground geometry
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty
clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
clayey sand
9. Very stiff fine grained

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
6.10
0.44
1.45 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

0.50 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sand & Clay
No
N/A



This software is licensed to: EDC Engineering Design Consultants CPT name: CPT08

CRR plot

CRR & CSR

0.60.40.20

D
e
p
th

 (
m

)

20

19.5

19

18.5

18

17.5

17

16.5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

CRR plot

During earthq.

L i q u e f a c t i o n  a n a l y s i s  o v e r a l l  p l o t s

FS Plot

Factor of safety

21.510.50

D
e
p
th

 (
m

)

20

19.5

19

18.5

18

17.5

17

16.5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

FS Plot

During earthq.

LPI

Liquefaction potential

20151050

D
e
p
th

 (
m

)

20

19.5

19

18.5

18

17.5

17

16.5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

LPI Vertical settlements

Settlement (cm)

86420

D
e
p
th

 (
m

)

20

19.5

19

18.5

18

17.5

17

16.5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Vertical settlements Lateral displacements

Displacement (cm)

20100

D
e
p
th

 (
m

)

20

19.5

19

18.5

18

17.5

17

16.5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Lateral displacements

CLiq v.2.0.6.85 - CPT Liquefaction Assessment Software - Report created on: 16/10/2017, 5:17:18 p.m. 21
Project file: S:\47400\47465 - 23 & 45 Keepa Road Re-zoning\E - Engineering\Calcs\CLiq_ULS.clq

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
B&I (2014)
Based on Ic value
6.10
0.44
1.45 m

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:
Use fill:
Fill height:

0.50 m
3
2.60
Based on SBT
No
N/A

Fill weight:
Transition detect. applied:
Kσ applied:
Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
No
Yes
Sand & Clay
No
N/A

F.S. color scheme LPI color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Very high risk

High risk

Low risk


