
 
 

 

  

Land Information Memorandum 

 
Application  

 
Harcourts Four Seasons 2017 Ltd 
15 Good Street 
RANGIORA 
CLIENT REFERENCE: 2344 
 

 
No. 
Application date 
Issue date 
 
 

 
LM2602363 
7 October 2026 
15 October 2026 

 
Property 

 
Valuation No. 

 
2175401002 

 
Location 

 
46 Brockelbank Drive KAIAPOI 

 
Legal description 

 
Lot 312 DP 452661 

 
Owner 

 
Pamela Ann Taylor, Leslie Eric Clarence Taylor, David Leonard Taylor 
& Anne Lynette Brown 

 
Area (hectares) 

 
0.0558 
 

 
Rates 

 
Rating Valuation 
 

 

Land 
 

$350,000 

Capital Value 
 

$770,000 

Improvements 
 

$420,000 

Date of Last Revaluation 
 

1 June 2025 

  
Current Rates Year 1st July 2026 to 30th June 2027  
 
Annual Rates 
 

$5,160.05 

Current Instalment 
 

$1,290.00 

Current Year – Outstanding Rates 
 

$3,153.80 

Arrears for Previous Years 
 

$0.00 
 

Next Instalment Due 
 

20/11/2026 

Note: Rates are charged in four equal instalments for the period commencing 1 July and ending 
30 June each year. 
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This Land Information Memorandum (LIM) has been prepared for the purposes of Section 44A of 
the Local Government Official Information and Meetings Act 1987.  It contains all the information 
described in section 44A(2) that is held by the Waimakariri District Council in relation to the land, 
as at the date above.  It is based on a search of the Council’s records only and there may be other 
information relating to the land which is not held by the Council.  The records may not show illegal 
or unauthorised structures or other work on the land. 
 
The Council has not undertaken an inspection of the land or any building(s) on it for the purpose of 
preparing this LIM.  The applicant is solely responsible for ensuring that the land is suitable for a 
particular purpose.  Please consult the Council if you have any questions. 
 
The inclusion or omission of information in or from this LIM does not limit or affect the Council’s 
functions, powers or duties in relation to the land under any statute, regulation, bylaw, policy, or 
other enactment. 
 
The Council will, upon request, provide additional information about the land.  There will generally 
be an additional fee payable, based on the amount of time required to locate, collate and provide 
the requested information. 
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Planning/Resource Management 
WAIMAKARIRI DISTRICT PLAN 
The Council has undertaken a review of the Operative District Plan and through this process it has 
developed a New District Plan (‘The Partially Operative District Plan’) which provides clear 
objectives, policies and rules on how people use, subdivide and develop land, what and where 
they can build and what kind of activities they can undertake. The Plan also controls any adverse 
effects an activity could have on the neighbourhood and protects the uniqueness of our district by 
looking after our heritage, cultural values, outstanding landscapes and coastal environment. It also 
incorporates any changes in legislation, national and regional policy statements, environmental 
standards and other regulations. 
 
The period for lodging appeals against decisions on the Partially Operative District Plan has closed 
and the Council released the Appeals Version of the Partially Operative District Plan. Many 
provisions in Partially Operative District Plan – Appeals Version are now beyond challenge and 
are operative/treated as operative.  
 
The Operative District Plan (2005) now only applies where a relevant provision in the Partially 
Operative District Plan remains subject to an appeal.  
 
For more information, please refer to the links below: 
 
https://www.waimakariri.govt.nz/council/district-development/district-plan 
 
Please note that if you lodge a building consent application, the Council will assess your project 
against the District Plan rules that apply at the time. If your proposed activity doesn’t need a 
building consent, please contact the Council’s Duty Planner by email 
 duty.planner@wmk.govt.nz  to find out if any new rules apply to your proposal or site.  
 
Link to find out the zoning and rules in the ‘Partially Operative District Plan- Appeals Version 
(2025)’:  https://waimakariri.isoplan.co.nz/draft/ 
   
Link to find out the zoning and rules in the District Plan (Operative 2005): 
https://waimakariri.isoplan.co.nz/eplan/  
 
31/05/2010 
 
 
15/05/2012 
 
 
 
 
 
28/08/2012 
 
 
29/11/2012 
 
 

RESOURCE CONSENT 095328 : TO UNDERTAKE 338,202 M3 OF 
EARTHWORKS FOR SOVEREIGN PALMS SUBDIVISION, copy available. 
 
RESOURCE CONSENT 115258 : 286 LOT SUBDIVISION OF LOTS 500 & 
600 DP 432856 TO BE UNDERTAKEN IN 6 STAGES, copy available. 
 
A certificate of conditions and consent notices were issued for Stage 1B (Lots 
291-303, 365-390, 396-403, 601, 701 & 802) on 28/08/12, copy attached. 
 
RESOURCE CONSENT 125290 : VARIATION TO CONDITIONS 1, 4 AND 31 
OF  RESOURCE CONSENT 115258, copy available. 
 
RESOURCE CONSENT 125431 : VARIATION TO RESOURCE CONSENT 
115258, copy attached. 
 

 

 
Land Use on Contiguous Properties 

 
No information located 
 

 

https://www.waimakariri.govt.nz/council/district-development/district-plan
https://www.waimakariri.govt.nz/council/district-development/district-plan
mailto:duty.planner@wmk.govt.nz
https://waimakariri.isoplan.co.nz/draft/
https://waimakariri.isoplan.co.nz/eplan/
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Building 

 
26/07/2012 

 
BUILDING CONSENT 
BC121633 

 
ERECT DWELLING WITH ATTACHED GARAGE 
AND ECOTEK MONICA PLUS FREE STANDING 
PELLET FIRE. A Code Compliance certificate was 
issued 7/05/2013, copy attached. 

 

It is recommended that Council records are viewed and compared with the actual structure(s) and 
activities on site to identify any illegal or unauthorised building works or activities. 

Site plan, floor plan and elevations are attached. 
 

 

 
Sewer and Water 

 
Sewer Available - Eastern Districts Sewer – plan attached. 
  
Water Available - Water – Kaiapoi – plan attached. 

 
Water quality information for each public water supply scheme can be found by 
following the link below and click on “Water Quality Testing Results”:  
https://www.waimakariri.govt.nz/services/water-services/water-supply 
 
Where Council services are located within a property boundary, they may not be 
built over and appropriate separation distance by any future development must 
be maintained. If a buildover is considered unavoidable, Council’s Three Waters 
team must be contacted to discuss the design prior to any resource or building 
consent being lodged for the site. 

  
Copy of As Built drainage plan attached 
 

 

 
Land and Building Classifications 

 
Heritage Site Reference:   No Information Located. 
Refer to copy of map from District Plan for other classifications in the immediate vicinity. 
 

 
 
Compliance with The Building (Pools) Amendment Act 2016 

   
 

There is no swimming pool or spa pool registered on this property. If there is a swimming pool 
please go on-line and register it at https://www.waimakariri.govt.nz/consents-and-
licences/building-consents-and-information/swimming-pools-and-barriers/swimming-pool-
registration.  
A Council representative will then contact you to arrange an inspection of the pool and any 
associated barriers (fencing). If there is a spa pool please check first at 
https://www.waimakariri.govt.nz/consents-and-licences/building-consents-and-
information/swimming-pools-and-barriers to determine if it needs to be registered. 
 
Swimming pools must be fenced as required by The Building (Pools) Amendment Act 2016.  
Owners are advised that an inspection of the swimming pool fencing is mandatory every 3 years 
to ensure its ongoing compliance with The Building (Pools) Amendment Act 2016. 
 

https://www.waimakariri.govt.nz/services/water-services/water-supply
https://www.waimakariri.govt.nz/consents-and-licences/building-consents-and-information/swimming-pools-and-barriers/swimming-pool-registration
https://www.waimakariri.govt.nz/consents-and-licences/building-consents-and-information/swimming-pools-and-barriers/swimming-pool-registration
https://www.waimakariri.govt.nz/consents-and-licences/building-consents-and-information/swimming-pools-and-barriers/swimming-pool-registration
https://www.waimakariri.govt.nz/consents-and-licences/building-consents-and-information/swimming-pools-and-barriers
https://www.waimakariri.govt.nz/consents-and-licences/building-consents-and-information/swimming-pools-and-barriers
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Vehicle Crossing Requirements 

 
The installation of vehicle crossings is the responsibility of the owner of the property to be 
accessed; vehicle crossings may not be constructed or Council roading assets (e.g., footpaths, 
kerb ramps, street trees) impacted without an approved Vehicle Crossing Permit.  For further 
information refer to the Council’s Vehicle Crossing Information Pack in the following link: 
https://www.waimakariri.govt.nz/__data/assets/pdf_file/0012/141330/20250721-QD-RDG-
Information-002-Vehicle-Crossing-Information-Pack.PDF 
 
 

 
Special Land Features 

 
Wind Zone High 
Earthquake Zone 2 
Snow Load Zone 4 
Other No Information located 

 
 

 
Licences/Environmental Health 

 
No Information located 

 

 

https://www.waimakariri.govt.nz/__data/assets/pdf_file/0012/141330/20250721-QD-RDG-Information-002-Vehicle-Crossing-Information-Pack.PDF
https://www.waimakariri.govt.nz/__data/assets/pdf_file/0012/141330/20250721-QD-RDG-Information-002-Vehicle-Crossing-Information-Pack.PDF
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Natural Hazards  
 The Waimakariri District Council supplies the following information in accordance with  
  Section 44B of the Local Government Official Information and Meetings Act 1987. Section  

  44B: inserted, on 1 July 2025, by section 8 of the Local Government Official Information and  
  Meetings Amendment Act 2023 (2023 No 41). 
 
The Council has completed a hazard assessment for the District. This includes flood hazard, 
location of fault lines, areas susceptible to liquefaction, coastal flood depth and tsunami 
inundation. People are encouraged to view this information before making a property 
decision. Maps and information on natural hazards for the district are available at: 
Waimakariri District Natural Hazards Interactive Viewer (arcgis.com) 
 
This Land Information Memorandum includes natural hazard information deemed by Waimakariri 
District Council and Environment Canterbury to be the most up-to-date, useful, and relevant, and 
is provided in accordance with the Local Government (Natural Hazard Information in Land 
Information Memoranda) Regulations 2025. All due care has been taken to ensure current 
information required to be provided under the regulations is presented below. 
 
Environment Canterbury may hold superseded or less reliable natural hazards information 
relating to the land that has not been included in this Land Information Memorandum. Please 
contact Environment Canterbury if you would like to enquire about this information. 
 
Coastal Hazards - No additional information located. 
 
Earthquakes 
Comprehensive district-scale earthquake fault mapping commissioned by Environment 
Canterbury has not identified a fault deformation hazard on the property.  However, it is possible 
there are some faults in Canterbury that are yet to be identified because they are not visible at 
the ground surface. More information on fault deformation is available on Environment 
Canterbury's fault deformation map at 
https://mapviewer.canterburymaps.govt.nz/?webmap=b5f859bd18ee4912828cb092bef6c449.     
 
Technical report information: 
 
Title: General distribution and characteristics of active faults and folds in the Waimakariri District, 
North Canterbury 
Date: July 2013 
Author: D Barrell, J Begg (GNS Science) 
Commissioned by: Environment Canterbury 
Purpose of report: To map and describe known and suspected faults within Waimakariri District 
to indicate where fault deformation may occur in future.  For use in land use policy and planning, 
infrastructure planning, emergency management planning and community education. 
Study area: Waimakariri District 
Accessible at: https://www.ecan.govt.nz/document/download?uri=1811999  
 
District-scale liquefaction susceptibility mapping commissioned by Environment Canterbury 
shows the property, or part of the property, is within an area where liquefiable sediments may be 
present and liquefaction damage is possible in future earthquakes. More information on 
liquefaction is available on Environment Canterbury's liquefaction map at 
https://storymaps.arcgis.com/stories/aa738ffd2e6d42c4b94eb183e218ed97.  
 
Technical report information: 
 
Title: Review of liquefaction hazard information in eastern Canterbury, including Christchurch 
City and parts of Selwyn, Waimakariri and Hurunui Districts 

https://www.legislation.govt.nz/act/public/1987/0174/latest/link.aspx?id=LMS748481
https://openmaps-waimakariri.hub.arcgis.com/apps/c6bc05f87d4f47ecae975e5241657913
https://mapviewer.canterburymaps.govt.nz/?webmap=b5f859bd18ee4912828cb092bef6c449
https://www.ecan.govt.nz/document/download?uri=1811999
https://storymaps.arcgis.com/stories/aa738ffd2e6d42c4b94eb183e218ed97
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Date: December 2012 
Author: H Brackley (compiler)  
Commissioned by: Environment Canterbury 
Purpose of report: To collate liquefaction occurrence during the 2010/11 Canterbury 
earthquakes, and to determine liquefaction vulnerability. For use in land use planning, 
subdivision and building consenting. 
Study area: Coastal Canterbury from the Waipara River mouth to the Rakaia River mouth, 
including Banks Peninsula, and inland to Rangiora, Aylesbury, Selwyn and Southbridge. 
Accessible at: https://www.ecan.govt.nz/document/download?uri=1702192.  
 
Flooding -  
Photographs showing the property during or following past flood events may be available. Flood 
photographs are available on Environment Canterbury's flood imagery register at 
https://apps.canterburymaps.govt.nz/FIR.    
 
You can request a new site-specific flood hazard assessment for the property from Environment 
Canterbury at: https://www.ecan.govt.nz/do-it-online/property-information/flood-hazard-
assessments  
 
Landslides 
An earthquake hazard assessment for infrastructure commissioned by Environment Canterbury 
in 2009 included a regional-scale map of earthquake-induced landslide susceptibility and 
locations of known rock avalanches. This report can be downloaded from the Environment 
Canterbury website at https://www.ecan.govt.nz/document/download?uri=1182107.    
 
Technical report information: 
 
Title: Earthquake hazard assessment for Waimakariri District 
Date: September 2009 
Author: M Yetton and I McCahon (Geotech Consulting Ltd)  
Commissioned by: Environment Canterbury 
Purpose of report: To assess earthquake hazards and their potential impacts on engineering 
lifelines (infrastructure) in Waimakariri District. For use in infrastructure and emergency 
management planning. 
Study area: Waimakariri District 
Accessible at: https://www.ecan.govt.nz/document/download?uri=1182107  
 
Subsidence - No additional information located. 
 
Tsunamis 
Refer to the Waimakariri District Council’s website on the following 
link:https://www.waimakariri.govt.nz/services/emergencies-and-recovery/in-case-of-an-
emergency 
 
Tsunami modelling commissioned by Environment Canterbury shows the property is not affected 
by flooding in any modelled tsunami scenarios.  The modelling considers a range of tsunami 
sources and events with an average recurrence interval of up to 2500 years. More information is 
available on Environment Canterbury's tsunami modelling results webapp at 
https://experience.arcgis.com/experience/1f01c50c3df84a9b8cd41a0353d24785. 
 
Technical report information: 
 
Title: Multiple scenario tsunami modelling for northern Pegasus Bay and northern Banks 
Peninsula bays 
Date: November 2020 

https://www.ecan.govt.nz/document/download?uri=1702192
https://apps.canterburymaps.govt.nz/FIR
https://www.ecan.govt.nz/do-it-online/property-information/flood-hazard-assessments
https://www.ecan.govt.nz/do-it-online/property-information/flood-hazard-assessments
https://www.ecan.govt.nz/document/download?uri=1182107
https://www.ecan.govt.nz/document/download?uri=1182107
https://www.waimakariri.govt.nz/services/emergencies-and-recovery/in-case-of-an-emergency
https://www.waimakariri.govt.nz/services/emergencies-and-recovery/in-case-of-an-emergency
https://experience.arcgis.com/experience/1f01c50c3df84a9b8cd41a0353d24785


Land Information Memorandum    8 

Author: J Roger, C Mueller, X Wang (GNS Science)  
Commissioned by: Environment Canterbury 
Purpose of report: To model inundation from many different local, regional and distant source 
tsunamis for average recurrence intervals up to 2500 years. For use in emergency management 
planning, including creating tsunami evacuation zones. 
Study area: Northern Banks Peninsula bays from Godley Head to Le Bons Bay, and northern 
Pegasus Bay from the Waimakariri River mouth to the Waipara River mouth 
Accessible at: https://www.ecan.govt.nz/document/download?uri=3996252  
 
Volcanic and Geothermal Hazards - No additional information located. 
 
Wind - No additional information located. 
 
Other - No additional information located. 
 

 There are national datasets that could hold relevant information for the property that are not     
part of Council information. These include: 

 
Natural Hazard Commission (formerly Earthquake Commission) claims at 
https://www.naturalhazardsportal.govt.nz/s/claims-map 
The New Zealand National Seismic Hazard Model (earthquake shaking) at 
https://nshm.gns.cri.nz/HazardMaps 
Earth Science New Zealand's Landslide Database at https://data.gns.cri.nz/landslides/ 
Earth Science New Zealand’s National Flood Tool at 
https://niwa.maps.arcgis.com/apps/dashboards/8c1db2b8e37841f29a57a38675388897 
 

 
Network Utility Operators 

 
Contact Mainpower for power availability. 
Contact Chorus for phone availability. 
 

https://www.ecan.govt.nz/document/download?uri=3996252
https://url.au.m.mimecastprotect.com/s/Oza6Cvl1r1fWWYDDHQfRuQTazv?domain=naturalhazardsportal.govt.nz
https://url.au.m.mimecastprotect.com/s/cSXmCwV1v1iLLqDDuqh4uJXHNt?domain=nshm.gns.cri.nz
https://url.au.m.mimecastprotect.com/s/5EK7CxngwgiJJ722cYinuy9dC1?domain=data.gns.cri.nz/
https://niwa.maps.arcgis.com/apps/dashboards/8c1db2b8e37841f29a57a38675388897
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Other Information 

 
Lot 312 Geotechnical Report from Coffey Geotechnics, copy attached. 
 
Liquefaction Hazard Assessment information from Coffey Geotechnics and Review from Eliot 
Sinclair, copies attached. 
 
This property is within 500m of the down gradient direction of groundwater flow of a closed 
landfill site. As a consequence there is the potential for groundwater below and up gradient of 
the property to be affected by landfill leachate, see attached plan and 2025 Report on 
Groundwater Monitoring at Closed Landfill Sites. 
 
Please see the attached Tsunami inundation extent map. 
This property is not within the tsunami evacuation zone.  You do not need to evacuate this area 
if you feel a long or strong earthquake, or in an official tsunami warning. More information is 
available on the Canterbury CDEM Group website at 
www.cdemcanterbury.govt.nz/hazards/tsunami.  
 
Environment Canterbury may hold information on natural and physical resources that may be 
relevant to a property. Information on obtaining a Land Information Report can be found at 
https://www.ecan.govt.nz/do-it-online/property-information/land-information-requests/what-is-
included-in-a-lir/ 
 
The Listed Land Use Register (LLUR) is a database that Environment Canterbury uses to 
manage information about land that is or has been associated with the use, storage or disposal 
of hazardous substances. Further information on the LLUR can be found at 
https://www.ecan.govt.nz/your-region/your-environment/hazardous-land-use/listed-land-use-
register/ 
 

 
  

https://url.au.m.mimecastprotect.com/s/Zx-PC1WLPLhp4rO9uXsp1sVYEdB?domain=cdemcanterbury.govt.nz
https://www.ecan.govt.nz/do-it-online/property-information/land-information-requests/what-is-included-in-a-lir/
https://www.ecan.govt.nz/do-it-online/property-information/land-information-requests/what-is-included-in-a-lir/
https://www.ecan.govt.nz/your-region/your-environment/hazardous-land-use/listed-land-use-register/
https://www.ecan.govt.nz/your-region/your-environment/hazardous-land-use/listed-land-use-register/
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Notes 

1. Final inspections on buildings were not mandatory prior to 1 January 1993. Should an 
evaluation of the building be required an independent qualified person should be consulted. 

2. Every care has been taken to ensure that the information supplied by the Council on this form is 
accurate. The Council relies on information available to it, and will not be held responsible for 
incomplete or inaccurate information provided, or for any errors or omissions made in good 
faith. 

3. Property boundaries shown on the attached copies of computer generated plans are based on 
the Digital Cadastral DataBase (DCDB). Topographical information shown (for example, 
buildings etc.) is captured by photogrammetric methods. The accuracy of the two methods of 
data capture is different and the relationship of buildings to boundaries cannot be relied on. 

4. Any enquiry not accompanied by a fee will be invoiced separately. (All prices are GST 
inclusive.) 

5. If a property is cross-leased any building alterations undertaken may affect the lease 
documents.  If this is the case, appropriate resource consents pursuant to the Resource 
Management Act 1991, and amended Certificates of Title, should be obtained to reflect the 
correct situation.  

6. It is in your interests to locate the boundary pegs by discovery or redefinition before purchasing 
the property. 

7. Property purchasers should ensure particularly with newly constructed dwellings that the vehicle 
crossing from the road onto the property is fully formed, in accordance with the Councils’ 
specifications.  A check can be made with the Customer Services, if any damage is noted, or if 
the crossing is not completed. 

8. Any subdivision or other further development on this property which requires a new connection 
or an increased level of usage of Council provided services may be subject to the Council’s 
development contributions policy, ie additional charges may be payable.  Council services may 
include water supply, sewerage, stormwater drainage, reserves, roading and community 
infrastructure. 

9. Use of open fires or older-style burners (older than 15 years within the Clean Air Zones) is not 
allowed.  All older style wood burners that do not meet a 1 gram emission standard and are not 
on the Environment Canterbury authorised list that are 15 years or older can be replaced with a 
low emission wood burner provided that a building consent is issued by Waimakariri District 
Council before 31 October 2017. For information regarding domestic fires and wood burners 
refer to Environment Canterbury's website www.ecan.govt.nz or telephone 0800 324 636. 

10.The applicant is advised that this Land Information Memorandum (LIM) covers information held 
by the Waimakariri District Council. Any relevant information from Environment Canterbury held 
on Council files has been included. It is in your interest to also request a Land Information 
Request (LIR) from Environment Canterbury.  Further information can be found at 
www.ecan.govt.nz/services/online-services/property-information. 

11.Territorial Authorities have a wide discretion as to the sort of information that is included in the 
LIM.  Section 44A (3) provides that a Territorial Authority may provide in the LIM such other 
information concerning the land as the authority considers, as its discretion, to be relevant. 

12.This Land Information Memorandum does not contain all information held in a property   file. 
Property files may be requested by telephoning the Council's Contact Team on 0800 965 468 or 
by visiting a Council Service Centre. 

 

 
 
 
 

http://www.ecan.govt.nz/services/online-services/property-information
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Name:_________________________________________ Date: 15 October 2026 
Signed on Behalf of Council 
CATHY GOLDSWORTHY - PROPERTY INFORMATION – LIMS OFFICER 
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 Phone:  (03) 311 8900 

 or:        (03) 327 6834 

Fax: (03) 313 4432

 www.waimakariri.govt.nz 

215 High Street 

Private Bag 1005

RANGIORA 7440

New Zealand 

Form 7 

Code compliance certificate 121633 
Section 95, Building Act 2004 

 
The building 

Street address of building: 46 Brockelbank Drive, Kaiapoi 

Legal description of land where building is located: Lot 312 DP 452661 

Valuation number: 2175401002 

Building name:  

Location of building within site/block number:  

Level/unit number:  

Current, lawfully established, use:  

Year first constructed:  

 

The owner 

Name of owner: Taylor Arthur Ronald & Taylor Pamela Ann 

Contact person:  

Mailing address: 23 Dunns Avenue, The Pines Beach 7630 

Street address/registered office:  

Phone number: Landline: 3277048 Mobile: 0211196114 

    Daytime:  After hours:  

Facsimile number:  

Email address:  

Website:  

First point of contact for communications with the council/building consent authority:  
Full Name: Pamela & Arthur Taylor 

Mailing Address: C/- Orange Homes 2005 Ltd, 245 Annex Road, Sockburn, Christchurch 8024 

Phones:: 3433955 

Email: aaron@orangehomes.co.nz 

 

Building work 

Building consent number: 121633 

Consent description: Dwelling with attached garage and Ecotek Monica Plus freestanding pellet burner 
clean air 110526 

Issued by: Waimakariri District Council 

 



2 of 2 

Code compliance 

The building consent authority named below is satisfied, on reasonable grounds, that  

(a)  the building work complies with the building consent 

 

 

  

 

 

 

 

 

 

 

On behalf of: Waimakariri District Council 

Date: 7/05/13 

 

 

 
 

 

 

 
Signature 
 
Building Administration 
 
 

 



















Utilities & Property - 46 Brockelbank

Disclaimer:

Land and property boundary information is sourced from and derived
using Land Information New Zealand (LINZ) Land Parcels licensed for
re-use  by LINZ under the Creative Commons Attribution 4.0
International licence. The Waimakariri District Council does not give
and expressly disclaims any warranty as to the accuracy or
completeness of this information or its fitness for any purpose.
Information on this map may not be used for legal disputes and should
be independently verified before taking any action reliant upon it.

Credits:

Waimakariri District Council approved access only, Waimakariri District
Council, Land Information New Zealand, 2025 Urban and Rural Aerial
Imagery, 2023 Birch Hill Cemetery UAV Imagery, 2022-23 Cust
Cemeteries UAV Imagery, Waimakariri District Council, Waimakariri
District Counci, Waimakariri District Council
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Coffey Geotechnics (NZ) Limited  
PO Box 1872 Christchurch 8140 New Zealand  Page 1 of 3  
T (+64) (3) 374 9600 F (+64) (3) 374 9601  
www.coffey.com/geotechnics 

Sovereign Green Subdivision, Kaiapoi Lot 312 

Lot-Specific Geotechnical Report  20 March 2012 

Development Proposal 

Domestic dwelling with garage to NZS3604 incorporating all relevant 
supplementary recommendations issued by the Department of Building and 
Housing.    

Reference should be made to the following DBH advice for design guidance:   

http://www.dbh.govt.nz/information-sheet-seismicity-changes and 
http://www.dbh.govt.nz/guidance-on-repairs-after-earthquake. 

NB Certain foundation details included in NZS3604 are precluded from use. 

Earthworks / Ground 
Preparation 

The lot has been subject to relatively minor earthworks (cut) to produce a level 
platform.  The lot has been topsoiled. 

Fieldwork 
5 x dynamic cone penetration tests and 1 x hand auger bore.     
Refer to attached investigation plan for positions. 

Ground Conditions 

Published geology 

The area of the Sovereign Green Subdivision is predominantly underlain by 
Holocene sand, silty sand and gravelly sand deposits of an extensive historic 
dune field that lies along the coastal fringe from Sumner to the Waipara River.  
The gravel may represent beach gravels or may be fluviatile gravel in former 
channels.   
Lot-specific comments  

Refer to attached ground investigation test results. 
The ground profile encountered in the auger borehole is consistent with the 
published geology. 
The groundwater level is typically in the order of 1 to 2 metres below ground 
level.  Comments on groundwater observations made during the fieldwork are 
included in the attached investigation records. 

Bearing Capacity 

The following comments are based on the assumptions for compliance stated 
on the attached ground investigation test results (see green shaded area): 
 The dynamic cone penetration tests confirm the soil penetration resistance 

at the test locations generally complies with the criteria for Good Ground as 
defined in NZS3604.  

 The soil below the underside of the foundations may be assumed to have a 
static ultimate bearing capacity of not less than 300kPa.    

Liquefaction Hazard 
Assessment 

A detailed Liquefaction Hazard Assessment has been carried out by Coffey 
Geotechnics for the Sovereign Green Subdivision (March 2012).  The report 
incorporates evaluation of liquefaction hazard using uprated seismic design 
criteria as required by the DBH.   
continued 
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Liquefaction Hazard 
Assessment (cont’d) 

The liquefaction characteristics of the lot satisfy the deformation limits for 
Green Zone Technical Category 1 (TC1) land in accordance with DBH 
guidance.   

Future land performance expectation from liquefaction for TC1 land is defined 
as: “Future land damage from liquefaction is unlikely, and ground settlements 
are expected to be within normally accepted tolerances”.      

Foundation 
Requirements 

Use foundations provided in NZS3604 Timber Framed Buildings, as modified 
by B1/AS1 that requires ductile reinforcing in slabs (refer to DBH information 
sheet at http://www.dbh.govt.nz/seismicity-info). 

NB Solutions provided are minimum recommendations. Homeowners can 
always choose more robust foundation options (e.g. as for TC2 land*) to 
provide greater structural resilience against earthquake-induced damage, 
noting the need to discuss this with their insurer. 

* http://www.dbh.govt.nz/guidance-on-repairs-after-earthquake; Section 5.3.1 

Ground Preparation 
We recommend the generally accepted good practice to compact (tamp or roll) 
the ground in foundation excavations to ensure the founding zone is tight and 
free of soft/loose soil prior to placing concrete. 

Ground Inspection 

We recommend the generally accepted good practice for a competent, 
suitability experienced person to verify the ground at the actual foundation 
locations is consistent with the ground conditions encountered during 
investigation (i.e. as reported above – see Ground Conditions).   Coffey can 
provide this service. 

 
Limitations 

This report has been prepared solely for the use of our client Sovereign Palms Ltd, their professional 
advisers, Waimakariri District Council and future owners of the lot referred to herein, in relation to the specific 
project described.   No liability is accepted in respect of its use for any other purpose or by any other person 
or entity.   

The opinions, recommendations and comments given in this report result from the application of normal 
methods of site investigation. The interim nature of the comments on Liquefaction Hazard Assessment are 
such that opinions, recommendations and comments are subject to review as the full suite of factual records 
becomes available and is subject to interpretation. 

As factual evidence has been obtained solely from test methods that by their nature only provide information 
about a relatively small volume of subsoils, there may be special conditions pertaining to this site that have 
not been disclosed by the investigation and that have not been taken into account in the report.  If variations 
in the subsoils occur from those described or assumed to exist, then the matter should be referred to us 
immediately.  
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Closure 

If you have queries or you require further clarification on any aspects of this report, please do not hesitate to 
contact the undersigned. 

For and on behalf of Coffey Geotechnics (NZ) Limited 

 

 

 

 

 

 

 

 

Attachments: Geotechnical Investigation Location Plan  

 Ground Investigation Test Results 

  

 

 
N K Harwood 
BEng(Hons) MSc MIPENZ CPEng  
 
Principal Geotechnical Engineer 
 

 

R M Hawksworth 
BSc(Hons)   
 
Graduate Geotechnical Engineer 
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 PROJECT

 DATE TESTED (ii) Minimum depth to underside of footings = 0.4m BGL

 LOCATION

GL Topsoil

0.20 Fine to medium SAND, brown, moist

0.80 … become grey /  brown with orange limonite

staining, moist

1.80 …becoming wet

End of Bore @ 2.00 m
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www.coffey.com 
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Sovereign Palms Limited 

Unit 2 

1 Homersham Place 

Burnside 

Christchurch 

Attention:  Kim Sanders 

 

Dear Kim,  

 

RE: Sovereign Green Subdivision, Kaiapoi - Liquefaction Hazard Assessment 

This report is a Liquefaction Hazard Assessment carried out by Coffey Geotechnics (NZ) Limited for the 
proposed Sovereign Green Subdivision, Kaiapoi.   

The report has been prepared using the recently up-rated peak ground accelerations as advised by the 
Department of Building and Housing.  SLS1 and ULS IL2 scenarios used in the report are based on 
provisional revised geotechnical seismic design parameters that were verbally confirmed by DBH to 
Coffey on Tuesday 31 January 2012. We anticipate that the DBH will officially release these seismic 
design parameters early in 2012. If these differ from the parameters used in this report, the matter 
should be referred to us immediately and the content of this report reviewed. 

If you have queries or you require further clarification on any aspects of this report, please do not 
hesitate to contact the undersigned. 

 

For and on behalf of Coffey Geotechnics (NZ) Limited 

 

 

N K Harwood 

BEng(Hons) MSc DIC MIPENZ CPEng 
Principal 

 

Distribution: Sovereign Palms Limited   1 Copy 

Coffey Geotechnics Archives  1 Copy 
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Figure 1:  Site location plan 

Figure 2:  DBH Technical Category Zoning 

Figure 3:  SLS1 distribution of TC1 (grey) and TC2 (yellow) settlement analysis output  

Figure 4:  ULS IL2 distribution of TC1 (grey) and TC2 (yellow) settlement analysis output  

Figure 5:  Proposed provisional DBH zoning plan for Sovereign Green (red boundary marks limits of 
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1 INTRODUCTION 

Coffey Geotechnics (NZ) Limited was commissioned by Sovereign Palms Limited to provide a 
liquefaction hazard assessment for the proposed Sovereign Green Subdivision, Kaiapoi. 

The assessment has been undertaken generally in accordance with: 

1. New Zealand Geotechnical Society’s publication Geotechnical earthquake engineering practice; 
Module 1 – Guideline for the identification, assessment and mitigation of liquefaction hazards 
(2010); and 

2. Guidelines for the investigation and assessment of subdivisions; Appendix B2; DBH 2011. 
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2 OBJECTIVES 

2.1 Overview 

The liquefaction hazard assessment addresses two key requirements relating to earthquake-induced 
ground deformation: 

1. Analysis using up-rated geotechnical seismic design criteria for the Serviceability Limit State (SLS) 
and Ultimate Limit State (ULS IL2) design earthquake scenarios; and 

2. Classification of the land in accordance with the Department of Building and Housing Technical 
Categories1. 

2.2 Revised design earthquake scenarios 

This assessment includes evaluation of the recently revised Serviceability Limit State (SLS1) and 
Ultimate Limit State (ULS IL2) earthquake scenarios.  

The scenarios are based on provisional revised geotechnical seismic design parameters that were 
verbally confirmed by DBH to us on Tuesday 31 January 2012.  We anticipate that the DBH will officially 
release these seismic design parameters early in 2012.  

If these differ from the parameters used in this report, the matter should be referred to us 
immediately and the content of this report reviewed. 

 

Earthquake 
Scenario Magnitude, Mw 

NZS1170.5 
Original 

PGA values 
(g, m/ss) 

DBH 
May 2011 
Revision  
(g, m/ss) 

DBH 
Jan 2012 
Revision 
(g, m/ss) 

SLS1 7.5 0.07 0.11 0.15 

ULS IL2 7.5 0.28 0.34 0.49 

The provisional PGAs are for geotechnical design only.   They relate to NZS1170.5 Class D subsoil 
sites only.   

  

                                                      

 

1 Revised Guidance on Repairing and Rebuilding Houses Affected by the Canterbury Earthquake Sequence, 

Department of Building and Housing, November 2011. 
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2.3 DBH Technical Catagory 

The DBH Technical Categories are based on the expected future liquefaction performance of the land 
and are used to determine engineering requirements for repairing and rebuilding houses within those 
technical categories.   

The Sovereign Green site is currently zoned as N/A - Rural & Unmapped.   

The DBH released revised guidance in November 2011, which defines the technical categories and 
repair / rebuild options.  In summary, the Technical categories are: 

TC1: Future land damage from liquefaction is unlikely, and ground settlements are expected to be 
within normally accepted tolerances.   

TC2: Minor to moderate land damage from liquefaction is possible in future large earthquakes.   

TC3: Moderate to significant land damage from liquefaction is possible in future large earthquakes.   

Our report quantifies the expected future liquefaction performance of the Sovereign Green Subdivision 
in terms of likely vertical settlements and likely severity of lateral spread.   

To categorise the site the DBH guidance requires the liquefaction characteristics of the site to be 
assessed against liquefaction deformation limits.  The table below, extracted from ‘Appendix B2: 
Guidelines for the investigation and assessment of subdivisions’ of the DBH guidance, outlines the 
permissible deformation limits: 
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3 SITE DETAILS 

Sovereign Green Subdivision is a residential subdivision located approximately 1.5km north of the 
Kaiapoi town centre (Figure 1).  The subdivision is set out in eight stages (1a, 1b, 2, 3, 4, 5, 6, and 7) 
with approximately 300 lots, some reserve areas and an internal road network (see layout plan in 
Appendix A).  

The site is bounded by Main North Road (also known as Williams Street) to the west and pasture to the 
east. The Sovereign Palms Subdivision and the Moorcroft subdivision are located at the north and 
south of the site, respectively. 

We have recently completed a ground investigation and liquefaction hazard assessment for the 
Sovereign Palms2 site that is currently under construction with houses built in some stages.   
Essentially, Sovereign Green is the southern extension of Sovereign Palms on the same terrain.  

 

 

Figure 1 Site location plan (kilometre squares for scale; north at top) 

 

The terrain is a low-lying, gently undulating former dune field in a rural setting.  The site is under 
construction to form the finished surface for the subdivision that requires cut and fill.  The original 
ground surface elevation was typically at or around 2mRL ranging up to 3mRL, and locally in the north-
eastern corner up to 6mRL reflecting the undulating nature of the dune field.   The finished level of the 
site is 2.95mRL with local variations up to approximately 3.15mRL. 

The earthworks require cut to form the lot platforms with low-points made up with engineered fill using 
the cut sandy soil.  The filling works are being overseen and certified by Davis Ogilvie and Partners 
Limited (DOP), the engineers for the subdivision.  

                                                      

 

2 Coffey (February 2012) Sovereign Palms Subdivision, Kaiapoi – Liquefaction Hazard Assessment; 
Revision C. 

Sovereign Palms 

Moorcroft 

Kaiapoi North School 

Sovereign Green 
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Kaiapoi North School, the site of the nearest seismograph that recorded strong motion data during the 
recent earthquakes, is located just over 1km to the south of Sovereign Palms.  Discussion on the 
Canterbury earthquake sequence is presented later in the report. 

 

4 SCOPE OF WORKS 

 
The scope of works for the Sovereign Green liquefaction hazard assessment was as follows: 
 
Desk Study 

• Review of published geological records 

• Review of ECan’s wellcard database for relevant bore records in the site and environs 

• Review of the liquefaction hazard study for the neighbouring Sovereign Palms Subdivision 
(Coffey, 2012) 

• Review of the liquefaction hazard study for the neighbouring Moorcroft sub-division (URS, 
2002) 

Fieldwork 

The ground model was developed using a selection of investigation records from the adjoining 
Sovereign Palms subdivision (three boreholes and five CPTs along the shared boundary).  A layout 
plan in included in Appendix A. 

Initially 19 CPTu locations were programmed.  On review of these records and the revised DBH 
guidance an additional 18 tests were conducted to help define the boundary between TC1 and TC2 
category land areas. 

• 37 Piezocone Cone Penetrometer Test probes (CPTu) pushed to refusal at depths of between 
2.5m (CPT234) to 14.2m (CPT228), using a track mounted rig, plus 5 CPTu on shared 
boundary 

• 9 boreholes drilled to depths of up to 20.4 metres using dual-tube direct-push techniques, with 
Standard Penetration Tests (SPTs) at regular intervals in each bore, plus 3 boreholes on 
shared boundary 

• Geotechnical logging of tube samples in accordance with the NZGS’s Guideline for the Field 
Classification and Description of Soil and Rock for Engineering Purposes (December 2005) 

Analysis & Reporting 

• Liquefaction hazard analysis (this report) 
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5 GROUND CONDITIONS 

5.1 Geological model 

The ground conditions are an extension of those proven to the north (Sovereign Palms) and to the 
south (Moorcroft) which is in keeping with the mapped geology.   

The site is predominantly underlain by Holocene sand, silty sand and gravelly sand deposits of an 
extensive historic dune field that lies along the coastal fringe from Sumner to the Waipara River.  The 
gravel may represent beach gravels or may be fluviatile gravel in former channels3.  This unit is part of 
the Christchurch Formation (cs) mapped as sands of fixed and semi-fixed dunes and inland sand 
deposits. 

The eastern boundary of the site, i.e., eastern boundary of Stages 1a, 1b and 2, borders a flat paddock 
area with the site boundary coinciding with what we infer to be the geological boundary with alluvial silt 
of the Springston Formation (sya).  The boundary is clearly expressed in the terrain as a transition from 
undulating dune field (the site) to the pasture flats as was observed to the north along the eastern 
boundary of Sovereign Palms.  

A review of the borehole and CPT records shows the soil units encountered across the site are 
consistent with the published geological records.  A summary of the nine boreholes is presented in 
Appendix B along with the borehole logs.  A typical soil profile in the area consists of a veneer of topsoil 
underlain by a deep deposit of coarse granular soil dominated by fine4 to medium sand with beds of 
sandy gravel, interbedded deposits of sand and gravel, and the occasional thin layers of fine-grained 
deposits.  The CPTu logs are included in Appendix C. 

The array of boreholes was used to prove the deeper profile terminating at an average depth of 18.27 
metres (ranging from 16.8 (BHs 203 & 204) to 20.4 metres depth (BHs 202 & 207)).  Core recovery was 
generally very good to excellent (typically >75%). Two boreholes (BH 205 & 206) experienced core loss 
of 40 to 50% in a sandy layer. We interpreted this material to be clean, fine sand which, when 
saturated, is the most likely unit to be lost due to the drilling process and / or when tubes are extracted 
from the ground. 

Standard Penetration Tests (SPTs) were carried out from 1.2m depth to the base of each borehole at 
1.2 metre intervals. SPTs typically returned “effective refusal” (i.e. Nuncorrected > 50) indicating medium 
dense to very dense conditions in accordance with NZGS Guidelines.   

From the N values and exploratory borehole records one would characterise the site as being underlain 
by medium dense to very dense coarse granular deposits (predominantly sand with some gravel). 

  

                                                      

 

3 Brown, L. J. 1973 : Sheet S76 Kaiapoi (1st edition) “Geological Map of New Zealand, 1:63,360”.  
Department of Scientific and Industrial Research, Wellington. 

4 The soil classification given here is consistent with the approach given in the NZGS’s Guideline for the 
Field Classification and Description of Soil and Rock for Engineering Purposes (December 2005) where 
sand (including fine sand) is classified as a “coarse” soil. 
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5.2 Groundwater regime 

The following sources of groundwater records have been reviewed: 

• Environment Canterbury’s (ECan) wellcard database for a selection of bores across and close 
to the site 

• Well monitoring records5 

• Pore pressure monitoring traces included in the CPTu logs 

• Driller’s field logs and observations 

• Moisture condition of the logged soil samples 

On review of the available monitoring records dating from November 1996 to August 2009 from three 
monitoring wells located across the site, we have deduced a conservative groundwater level elevation 
of 2mRL for the site.   Hence, for liquefaction assessment purposes we have adopted a groundwater 
level of 1.0m depth below Finished Level across the site. 

5.3 Liquefaction susceptibility 

The soil profile underlying the site is dominated by saturated, non-plastic, fine to medium sand, which is 
a soil type that is potentially susceptible to liquefaction. Liquefaction hazard assessment is discussed 
later in the report. 

 

                                                      

 

5 PDP (2009) Groundwater monitoring report; Ref. CJ42109; Waimakariri District Council. 
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6 EARTHQUAKE-INDUCED GROUND DEFORMATION 

6.1 Introduction 

The Canterbury earthquake sequence has caused widespread damage in parts of Waimakariri district 
with large parts of Kaiapoi zoned red and other parts zoned green-blue in dictating significant damage 
and significant works required to recover. 

At the time of the more significant earthquakes (4 Sept 2010 and 22 February 2011) we were working 
on the adjoining Sovereign Palms site to the immediate north.  The Sovereign Green site was simply 
adjoining undeveloped rural land so we have no records of post-earthquake inspections specific to the 
site.  However, we did conduct inspections and review on Sovereign Palms to the immediate north, and 
specifically in Stages 1 & 2 of that site.  Stage 1 borders Sovereign Green.  Salient comments are 
included below. 

Although Kaiapoi town and some suburbs suffered extensive land and building damage, the Sovereign 
Green site lies well north of the damage areas and is underlain by a different, more resilient geological 
profile, which we interpret as being the primary distinguishing attribute between the two areas. 

6.2 4 September 2010 

Following the September earthquake, Coffey conducted geotechnical visual walkover inspections of the 
Sovereign Palms site and environs (5 & 8 September 2010).  We also conducted a review of pre- and 
post-earthquake detailed topographic survey records of Stages 1 & 2. 

We understand that Sovereign Palms Limited’s6 post-earthquake assessment of the buried services 
found they suffered no damage.  This included a 6.5m deep pump station chamber on the shared 
boundary of Sovereign Palms and Sovereign Green that was empty and therefore prone to buoyancy 
but showed no sign of movement, which was confirmed by topographic survey. 

Also, following the earthquake the client commissioned a structural review of the entranceway walls to 
Sovereign Palms to ascertain their condition7.  The inspection and report was carried out by the wall 
design engineer and concluded: 

These are well constructed walls in good condition.  They have suffered no perceptible damage 
in the recent earthquakes, and there is no need to make any insurance claim.  The walls are 
safe to retain in their present condition, and require no remedial work. 

 
Our inspections and the review of other records found no evidence of earthquake-induced ground 
deformation or sand boils anywhere on the Sovereign Palms site.  

Kaiapoi Lakes, located to the north and north-west of the site is an area of landscaped former gravel 
pits.  Lateral spreading damage was experienced at some of the pits and is attributed to earthquake-
induced deformation of waterfront land specifically attributed to the free face presented by the pit slopes 
that are saturated towards their base. 

There are no post-4 September earthquake aerial photos of the site or environs to review for damage. 
 
Given the consistency of the ground conditions between the two neighbouring sites and their close 
proximity it is not unreasonable to assume that the Sovereign Green land was similarly unscathed on 4 
September 2010. 

                                                      

 

6 Suburban Estates Limited is the parent company of Sovereign Palms Limited. 

7 Harding Consulting Engineers Limited; letter report; File 3918; 28 October 2010. 
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6.3 22 February 2011 

The 22 February 2011 earthquake had a magnitude (Mw) of 6.3 and a peak horizontal ground 
acceleration recorded at Kaiapoi North School of 0.23g. 

This earthquake caused further land and building damage in the previously severely affected areas of 
Kaiapoi, but there was no observable damage at Sovereign Palms.  

High-resolution post 22 February earthquake aerial photos show no observable evidence of sand ejecta 
or other surface expressions of liquefaction at Sovereign Green or the neighbouring Moorcroft 
subdivision on the immediate south. 

6.4 CERA Land Status Map 

According to Canterbury Earthquake Recovery Authority’s (CERA) Land Status Map8 the entire site is 
designated as Green Zone indicating “repair / rebuild can begin”. 

6.5 DBH Technical Category  

The DBH Technical Categories are based on the expected future liquefaction performance of the land 
and are used to determine engineering requirements for repairing and rebuilding houses within those 
technical categories.  The Sovereign Green site is currently zoned as N/A - Rural & Unmapped.   

The zoning strictly applies to the repair or rebuild of homes affected by the recent earthquakes.  
However, there are important messages within the Zone Information that are relevant to new build at 
Sovereign Palms e.g. building work should “take into consideration the risk of ongoing aftershocks, so 
some finishing tasks such as brick and driveway concrete laying should be delayed until that risk 
decreases”. 

The Lakes subdivision suffered damage that we infer to be associated with close proximity to banks of 
the water features and have been designated Technical Category 3.  It is not clear why many residential 
properties at the Lakes have no TC zoning. 

Moorcroft has been designated Technical Category 2.  The TC zones are based on observations only of 
land and building deformation and the area’s future likely performance inferred with no specific 
geotechnical analysis.    

  

                                                      

 

8 Accessed in February 2012 
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7 EARTHQUAKE-INDUCED GROUND DEFORMATION 

7.1 Introduction 

Assessment of susceptibility to earthquake-induced ground deformation at the site has been carried out 
generally in accordance with New Zealand Geotechnical Society guidelines9 and using or with 
reference to the following: 

• Robertson (2009a & b)10  

• Idriss and Boulanger (2008)11  

• Liquefaction assessment software for CPT12 

• Liquefaction assessment software for SPT13 

Analysis has been carried out using both the SPT and CPT records, which together give soil data for 
the soil profile to over 18 metres depth. 

The liquefaction hazard ground model for the site has been developed from a review of: 

• the site’s investigation records (boreholes, CPTs) and relevant records from Sovereign Palms to the 

north 

• ECan’s wellcard database records 

• published geological mapping 

• ground water monitoring records of observations from auger holes14 

The site is predominantly underlain by fine to medium sand deposits with a mantle of topsoil and some 
gravel layers and the occasional silt/clay seam.  For liquefaction assessment purposes we have 
adopted an upper-bound groundwater level at 1.0 m depth. 

If the ground elevation was low at time of field testing compared to the Finished Level, it will be made 
up with engineered fill during site development.  It is conservative to ignore this difference for the 
liquefaction assessment (i.e. we assume the engineered fill will be more competent than the natural 
ground profile). 

Where the ground level at test positions was notably high compared to Finished Level, we disregarded 
the data above that level, which applied to CPT219, 220 & 221 with 0.7m, 2.3m & 2.0m cut, 
respectively.  

                                                      

 

9 NZGS (July 2010) Geotechnical Engineering Practice – Module 1 – Guideline for the identification, assessment 

and mitigation of liquefaction hazards. 

10 Robertson (2009a) Performance Based Earthquake Design using the CPT, Tokyo June 2009 & Robertson 

(2009b) Interpretation of cone penetration tests – a unified approach; Can. Geotech. J. 46 1337-1335. 

11 Idriss and Boulanger (2008) Soil Liquefaction During Earthquakes, Earthquake Engineering Research Institute; 

Monogragph MNO-12. 

12 CLiq  Cone Penetration Test based soil liquefaction assessment software; GeoLogismiki. 

13 LiquefyPro; CivilTech 2010 

14 Augers undertaken for lot reports in Stage 1a. 
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7.2 Earthquake characteristics 

The characteristics of earthquake events of interest for design are presented below, Table 1.     

The Serviceability Limit State (SLS) and Ultimate Limit State (ULS) scenarios are based on the recently 
revised geotechnical seismic design parameters that were verbally confirmed by DBH to us on Tuesday 
31 January 2012. We anticipate that the DBH will officially release these seismic design parameters 
early in 2012.  

If these differ from the parameters used in this report, the matter should be referred to us 
immediately and the content of this report reviewed.  

 

Table 1 Earthquake scenarios 

Earthquake Scenario Magnitude, Mw PGA  
(g, m/ss) 

SLS1 7.5 0.15 

ULS IL2 7.5 0.49 

 

 

7.3 Analysis output 

The assessment of liquefaction and ground deformation is not an exact process.  There are a number 
of assumptions, variables and simplifications inherent in the empirical correlations and calculations on 
which the methods are based. 

The derivation of the procedures has been based on a cautious approach to give estimates of 
deformation that may be experienced under different earthquake scenarios so that appropriate design 
for resilience of structures may be made. 

The estimates given are each for a single earthquake event and should be seen as displacements “in 
the order of” x millimetres.  It is to be expected that ground deformation will be non-uniform across the 
site.  Some areas of the site may not settle significantly, whilst other parts may be subject to 
displacement to the order of magnitudes indicated. 
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7.4 Settlement risk assessment 

The settlement analysis included an assessment of Liquefaction Potential Index (LPI), probability of 
liquefaction and estimate of total reconsolidation settlement for the three earthquake scenarios. 

The table below presents a summary of the calculated total reconsolidation settlements for the two 
earthquake scenarios under consideration.  Where there are borehole / CPT pairings we relied on the 
CPT data and then considered the analysis of SPT data where this extended beyond the base of the 
relevant CPT record. 

Appendix D contains a selection of output records from the liquefaction assessment.   The table below 
summarises the output from the settlement analysis and compares the output with the DBH Technical 
Category deformation limits. 

The following key messages are drawn from the settlement analysis output:  

• Under the SLS scenario the majority of the site is classified as TC1 with a distribution of TC2 
locations (Figure 3)  

• Under the ULS scenario there is a definable zone of land within the body of the site that is classified 
as TC2 with the western margin, north-east quadrant and eastern margin remaining in TC1 (Figure 
4). 

• It is consistent with the TC2 zoning of Moorcroft Subdivision to the south that a zone of TC2 land 
extents north into Sovereign Green 

• It is a coincidence that the northern limits of the TC2 zone in Sovereign Green extends to its 
northern boundary with Sovereign Palms where TC1 zoning has been determined (Coffey,  February 
2012). 
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Sovereign Green Subdivision

Summary of Liquefaction-Induced Settlement Analysis Grey cells = TC1 deformations

Yellow cells = TC2 deformations

Indicative total (reconsolidation) ground surfance settlements under the design earthquake scenarios

CPT analysis SPT analysis

Depth Borehole End

to refusal SLS1 ULS IL2 at or nearby of bore SLS1 ULS IL2 SLS1 ULS IL2

(mBGL) mm mm CPT position (mBGL) mm mm mm mm

201 3.26 0 4 - - - - - -

202 3.79 0 8 BH201 18.0 0 0 0 8

203 5.26 9 23 - - - - - -

204 6.76 22 57 - - - - - -

205 7.16 43 75 - - - - - -

206 8.46 11 57 - - - - - -

207 11.2 0 16 - - - - - -

208 11.55 16 62 - - - - - -

209 12.4 10 34 - - - - - -

210 11.14 40 78 BH204 16.8 0 0 40 78

211 11.92 1 16 BH205 18.0 0 0 1 16

212 11.68 0 10 BH205 18.0 0 0 0 10

213 11.26 13 60 BH206 18.0 0 0 13 60

214 11.48 49 78 - - - - - -

215 12.77 0 24 BH207 20.4 0 0 0 24

216 11.13 1 14 BH208 18.0 0 0 1 14

217 11.04 5 14 - - - - - -

218 11.84 1 31 BH209 18.0 0 0 1 31

219 7.88 25 65 BH202 20.4 0 0 25 65

220 6.64 23 55 BH202 20.4 0 0 23 55

221 8.74 4 30 - - - - - -

222 11.34 15 34 - - - - - -

223 11.33 2 21 - - - - - -

224 10.44 0 10 - - - - - -

225 11.55 30 66 - - - - - -

226 11.57 1 30 - - - - - -

227 9.96 3 29 - - - - - -

228 14.18 28 75 - - - - - -

229 7.97 32 74 - - - - - -

230 12.03 13 42 BH203 16.8 0 0 13 42

231 11.48 19 58 - - - - - -

232 8.91 4 30 - - - - - -

233 3.12 4 27 - - - - - -

234 2.52 16 30 - - - - - -

235 6.17 1 17 - - - - - -

236 3.9 1 58 - - - - - -

237 11.1 0 4 - - - - - -

Sov Palms 3 3.32 0 1 BH8 10.8 0 0 0 3

Sov Palms 4 6.57 6 22 - - - - - -

Sov Palms 111 7.52 0 14 BH7 14.4 0 0 0 20

Sov Palms 112 8.7 0 15 - - - - - -

Sov Palms 113 8.7 1 12 BH6 15.0 0 8 1 20

Sov Palms 113B 4.94 1 16 BH6 15.0 0 8 1 24

Earthquake scenario Earthquake scenario Earthquake scenario

Sum of CPT and SPT 

analysis

CPT
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Figure 3 SLS1 distribution of TC1 (grey) and TC2 (yellow) settlement analysis output  
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Figure 4 ULS IL2 distribution of TC1 (grey) and TC2 (yellow) settlement analysis output  
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7.5 Lateral spread risk assessment 

The site is essentially flat and adjoins flat or slightly elevated land on three sides (west, north and south) 
so essentially the subdivision is not predisposed to lateral spreading in those directions.    The adjoining 
land to the east has a ground elevation of approximately 1 to 1.5 metre below the level of the finished 
level of the subdivision.   

CPTs 215, 216 & 217 located along the eastern margin of the site (beyond which lie the proposed 
stormwater retention basins) were used to assess the risk and severity of lateral spread using the 
method of Zhang et al. (2002)15.    

The results of the analysis are presented in Appendix D for the most severe earthquake scenario (ULS 
IL2).  The results indicate that the risk of widespread lateral spread is low with the possibility of localised 
minor ground cracking.  

In our opinion the characteristic land performance indicated by the three CPTs is for insignificant 
earthquake-induced lateral deformation.   On this basis we consider the lateral performance of the site 
to fall within the requirements of Technical Category 1 land with respect to lateral spread deformation 
limits.  

  

                                                      

 

15 Zhang, P. K. Robertson, and R. W. I. Brachman; Estimating Liquefaction-Induced Lateral Displacements Using 

the Standard Penetration Test or Cone Penetration Test; Journal of Geotechnical & Geoenvironmental 

Engineering, Vol. 130, No. 8, 861-871. 

120530033665 / RC115258



Sovereign Green Subdivision, Kaiapoi – Liquefaction Hazard Assessment  

18 
Coffey Geotechnics 
GENZCHRI15352 
27 March 2012 
 

7.6 Proposed provisional TC zoning 

Combing the findings of the settlement and lateral spread assessment we have drawn up a proposed 
provisional DBH zoning plan for Sovereign Green (Figures 5a & b).  The zoning is provisional to 
recognise that the seismic design parameters are yet to be confirmed by GNS/DBH. 

The approach taken to drawing the TC boundaries was to follow lot boundaries and make sensible 
decisions about where the line should practically lie.  For example, even though the analysis results for 
the test locations near the Sovereign Palms / Green boundary (CPT3, 4 and 203) indicate TC1 
conditions, when drawing the TC boundary it could only sensibly lie along the Sovereign Palms / Green 
boundary itself. 

 

 
 
Figure 5a  Proposed provisional DBH zoning plan for Sovereign Green (with coloured-coded CPTs 

shown) 
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Figure 5b  Proposed provisional DBH zoning plan for Sovereign Green  
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Sovereign Palms 
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Sovereign Green 
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TC1 
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8 DESIGNING FOR RESILIENCE 

It is implicit in the Building Code performance requirements that structures be designed so they satisfy 
performance requirements for a one-off earthquake event.  However, we have seen in the Canterbury 
earthquake sequence a significant earthquake can be followed by multiple aftershocks, with multiple 
seismic events causing incremental earthquake-induced land deformation. 

Although a building may satisfy the performance requirements under a single Serviceability Limit State 
event with ensuing land deformations within the tolerable limits, the accumulative effects of aftershocks 
can cause land and foundation deformation to become excessive.  Using a stiffer foundation system 
than the minimum permissible for Code compliance will provide resilience against potentially excessive 
cumulative deformation. 

Where land is zoned TC1 homeowners can always choose more robust foundation options (e.g. as for 
TC2 land16) to provide greater structural resilience against earthquake-induced damage, noting the 
need to discuss this with their insurer.  For example, although land on the eastern margin is at low risk 
of lateral spread this is an area where upgrading from a TC1 foundation to a TC2 foundation would be 
particularly prudent.  

Where land is zoned TC2 homeowners can always choose one of the more robust TC2 foundation 
options to provide greater structural resilience against earthquake-induced damage, noting the need to 
discuss this with their insurer. 

  

                                                      

 

16 http://www.dbh.govt.nz/guidance-on-repairs-after-earthquake; Section 5.3.1 
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9 SUMMARY & CONCLUSIONS 

This liquefaction hazard assessment report addresses two key requirements relating to earthquake-
induced ground deformation: 

1. Revised analysis using up-rated criteria for the Serviceability Limit State (SLS) and Ultimate Limit 
State (ULS) design earthquake scenarios in accordance with Department of Building and Housing 
advice. 

2. Classification of the land in accordance with the Department of Building and Housing Technical 
Categories. 

SLS and ULS scenarios are based on provisional revised geotechnical seismic design parameters.  The 
report should be subject to review once GNS/DBH have confirmed the design parameters. 

A detailed investigation programme with an array of piezocone CPTs and boreholes (with SPTs) was 
conducted across the site.   

Liquefaction susceptibility and the nature of potential earthquake-induced ground deformations has 
been assessed using current best-practice methods generally in accordance the New Zealand 
Geotechnical Society’s publication Geotechnical earthquake engineering practice; Module 1 – Guideline 
for the identification, assessment and mitigation of liquefaction hazards (2010).  

According to Canterbury Earthquake Recovery Authority’s (CERA) Land Status Map17 the entire site is 
designated as Green Zone indicating “repair / rebuild can begin”.  Essentially, the Green Zone 
classification means the land has no significant issues and construction may proceed but Technical 
Category (TC) 2 means the land may be subject to minor to moderate land damage from liquefaction in 
future significant earthquake.   

Under the SLS scenario the majority of the site is classified as TC1 with a distribution of TC2 locations 
(Figure 3) .  Under the ULS scenario there is a definable zone of land within the body of the site that is 
classified as TC2 with the western margin, north-east quadrant and eastern margin remaining in TC1 
(Figure 4).  It is consistent with the TC2 zoning of Moorcroft Subdivision to the south that a zone of TC2 
land extents north into Sovereign Green. 

Combing the findings of the settlement and lateral spread assessment we have drawn up a proposed 
provisional DBH zoning plan for Sovereign Green (Figures 5a & b).  The zoning is provisional to 
recognise that the seismic design parameters are yet to be confirmed by GNS/DBH.    

The risk of lateral spreading is low and we consider the lateral performance of the site to fall within the 
requirements of Technical Category 1 land. 

Homeowners can always choose more robust foundation options beyond the minimum required for 
Code compliance to provide greater structural resilience against earthquake-induced damage, noting 
the need to discuss this with their insurer. 

 

 

  

                                                      

 

17 Accessed in March 2012 
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10 LIMITATIONS 

This report has been prepared solely for the use of our client, Sovereign Palms Limited, their 
professional advisers and the Waimakariri District Council in relation to the specific project described 
herein.  No liability is accepted in respect of its use for any other purpose or by any other person or 
entity. 

The opinions, recommendations and comments given in this report are result from the application of 
normal methods of site inspection and investigation.  As factual evidence has been obtained solely from 
boreholes that by their nature only provide information about a relatively small volume of subsoils, there 
may be special conditions pertaining to this site that have not been disclosed by the investigation and 
that have not been taken into account in the report. 

If variations in the subsoils occur from those described or assumed to exist, then the matter should be 
referred back to us immediately. 

Please also refer to the following pages “Important Information About Your Coffey Report”. 

  

 

For and on behalf of Coffey Geotechnics (NZ) Limited 

 

 

 

 
pp S Karmacharya 
 
MSc 
Project Geotechnical Engineer 

 

 

 

 

N K Harwood 

BEng(Hons) MSc DIC MIPENZ CPEng  
Principal 
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Appendix A 
Subdivision layout plan 

including exploratory hole locations 

(Green = CPTu; Red = Borehole) 
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Executive Summary

The 2025 Waimakariri District Council closed landfills sampling rounds were 
conducted in April and September 2025. Samples were taken from bores over 
four sites: Mandeville North, Rangiora, Oxford and Kaiapoi. 

A table summarising exceedances of the Drinking Water Standards for 
New Zealand from the 2025 monitoring results and trends is provided below 
(Table 1).

The primary indictors for leachate seepage were manganese, iron, hardness, 
chloride, and arsenic. pH was excluded as a primary leachate indicator as the pH 
of Canterbury ground waters are often below the drinking water aesthetic values
(AV) range due to natural recharge processes. The 2025 sampling results were 
compared to the Maximum Acceptable Values (MAV) set by the 
Water Services (Drinking Water Standards for New Zealand) Regulations 2022
and AVs set by the Aesthetic Values for Drinking water Notice 2022 
(Taumata Arowai); and also compared to the historical data to identify the 
continuation, or development of any trends in groundwater quality. 

It was found that the groundwater quality at Mandeville and Oxford was good, 
with no obvious effects related to leachate seepage. The same is also true for 
Rangiora with only occasional exceedances of aesthetic AVs for manganese and 
iron, however results from monitoring bore M35/10956 (which replaced 
M35/8705) are variable. However, this bore is located cross gradient from the 
landfill, so there may be other effects impacting the results from this bore. 

As with previous years, the results from Kaiapoi are more variable and provide 
the greatest evidence of the presence of a leachate plume in relatively close 
proximity to the landfill site. Bore M35/6670 is adjacent to the closed landfill: an 
exceedance was recorded of the MAV for manganese in September, and for 
aesthetic AVs for iron in both 2025 monitoring rounds, and hardness in both 
2025 monitoring rounds. At bore B24/0829, which is also in close proximity to 
the closed landfill site, an exceedance was recorded for the MAV for manganese 
in September and for the aesthetic AV for iron in both April and September.
Exceedances of the aesthetic AV for iron were recorded at BW24/0209 in
April and September, and no exceedances were recorded at BW24/0208 in the 
2025 sampling rounds.

While exceedances of the recreational use and ANZG REC code guidelines have 
occurred at the Kaiapoi Lakes, they are infrequent and exceedances for the 
majority of parameters have generally been small. The recreational use water 
quality guidelines are primarily for the ingestion of water which typically occurs 
during swimming. Provided that no swimming occurs in the lake, brief contact 
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with the water arising from fishing and model boating is unlikely to cause 
adverse effects.

Exceedances of the ANZG values are unsurprising given the urban surroundings 
and given only monitor exceedances have occurred the waterways appear to be 
of reasonably good quality in comparison to these guidelines.

Based on the water quality data collected to date it is likely that a leachate 
plume exists underneath the Kaiapoi Closed Landfill extending in a general 
south-easterly direction and primarily indicated by elevated iron and manganese 
concentration, although given that these parameters can also occur naturally, 
the extent of any leachate effects is uncertain.  

Results from the 2025 sampling round showed detections of several previously 
identified compounds, including the first exceedance of the laboratory detection 
limit for 1,2,4-Trimethylbenzene across all four landfills. In addition, some
monitoring sites recorded first detections of toluene, which has been observed at 
other locations in earlier rounds.  While the presence of these parameters may 
be an indication of leachate, it is difficult to determine whether this is the source 
of such contaminants.  Given these parameters were reasonably consistent 
across the different sites and all occurred during the same sampling round, and 
occurred at sites that are not showing any other indicators of landfill leachate in 
the monitoring data, it is considered possible that these detections may be false.  
Continued monitoring is recommended to establish any long-term concentration 
trends for these compounds. 

In light of previous styrene detection at a number of sites that occurred between 
2020 and 2023, PDP investigated these detections via a concurrent sampling 
round during the September 2024 round at Oxford, Mandeville and a cleanfill site 
owned by WDC.  The results indicated that the most likely source of styrene 
detected on chromatograms during the September 2024 sampling round was 
from the sampling equipment or sampling procedures being used.  It is 
recommended that any future sampling strictly adopts the procedures outlined in 
the NEMS guidelines, including decontamination of all sampling equipment 
between sites, replacement of tubing and checking for stabilisation of field 
parameters prior to sample collection.  Care should also be taken to exclude any 
contaminant sources from the immediate work area such as generators, which 
should be placed as far away from the bores as possible and down wind.  Future 
sampling would benefit from the collection of both equipment rinsate blanks (to 
check for VOC’s within the sampling equipment) and field blanks (to check for 
VOC sources in the wider vicinity during sampling).
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1.0 Introduction

This report has been prepared by Pattle Delamore Partners Limited (PDP) for 
Waimakariri District Council (WDC) in order to provide a review of the groundwater 
and surface water data following the 2025 monitoring period at the four closed 
landfills within the Waimakariri District. This monitoring is undertaken at the 
following former landfill sites, which are the subject of the following consents 
issued by Environment Canterbury (ECan):

• Mandeville North (Consent No.  CRC971350)

• Rangiora (Consent No.  CRC971344)

• Oxford (Consent No.  CRC971353)

• Kaiapoi (Consent No’s.  CRC971356, replaced by CRC152074)

As required under the conditions listed for these discharge consents, WDC have 
commissioned PDP to prepare this report to detail the groundwater and surface 
water monitoring data, and to provide a summary and interpretation of the 
information. This report is an update to the previous report dated October 2024
(PDP).

2.0 Compliance with Consent Conditions

As required under the discharge consent conditions, associated with each of the 
four closed landfills, groundwater monitoring is also carried out at each of the sites 
and surface water monitoring is also carried out at the Kaiapoi site. The number 
and location of monitoring bores is unique to each site, although both the 
frequency of sampling and the required parameter for analysis at each sample 
location are common between the consents for all four of the closed landfills.

2.1 Environmental Monitoring Requirements and Well Details

2.1.1 Sampling Requirements

Conditions for each of the landfill discharge consents require that samples be 
collected twice yearly during the first three years (2000-2002), with the samples 
being collected during February/March and July/August. After three years of the 
twice-yearly sampling, the ongoing monitoring is to be carried out annually. WDC 
has chosen to continue collecting samples twice annually (except for 2007 when 
one sample was collected). The 2025 sampling rounds were carried out in 
April and September. 
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The relevant conditions state that: 

a) Sampling undertaken during February/March 2000, July/August 2001, 
February/March 2002 and after November 2002 should be analysed for 
determinand Suite 1 (Appendix B-1). All metal concentrations should be 
measured after the sample has been passed through an acid washed 
0.45 micron filter.

b) Sampling undertaken during July/August 2000, February/March 2001 and 
July/August 2002 should be analysed for determinand Suite 2 (Appendix 
B-1). 

The required sampling regimes are summarised on Appendix B-2.

WDC have carried out sampling since it commenced in June 2000. The WDC staff 
report that all groundwater samples taken from the four sites have been collected 
after the associated monitoring bore has been purged by pumping for around 
15 minutes to allow for a representative groundwater sample to be collected. The 
surface water samples collected from Kaiapoi Lakes were taken directly from the 
lake using a bailer.

2.1.2 Mandeville Landfill

Monitoring bore M35/8707 was installed down gradient of the landfill area for the 
purposes of monitoring the groundwater in accordance with the location suggested 
in consent CRC971350. The bore was installed by Clemence Drilling Contractors 
under the direction of WDC staff and was constructed of 100mm diameter casing 
and screened from 0.7 to 8.4 m below ground level (bgl). No groundwater sample 
was taken during the September 2001 or March 2006 sampling rounds as the 
monitoring bore was dry. As a consequence of this a replacement bore was 
installed in October 2006.

The new bore, M35/11503, was installed by Clemence under WDC staff direction, 
and is constructed of 100mm diameter stainless steel casing and is screened from 
23.5 to 25.5 m below ground level. This bore continued to be referred to as 
M35/8707 in this report up until the 2015 monitoring rounds.

Subsequently, a replacement shallow bore, BW23/0386, was installed in 
May 2016 by East Coast Drilling, which is 12 m deep and screened from 
3 to 12 m bgl. This bore was installed in order to better sample shallow 
groundwater down gradient of the landfill most likely to be affected by landfill 
leachate and also continues to be referred to as M35/8707 in the report.
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2.1.3 Rangiora Landfill

Monitoring bores M35/8705 and M35/8706 were installed at the landfill margin for 
the purposes of monitoring groundwater in accordance with the locations 
suggested in consent CRC971344. Both bores were installed by Clemence under 
the direction of WDC Staff and are constructed of 100mm diameter casing and 
screened from 0.7 to 8.2m bgl. Both bores have been sampled at twice yearly 
intervals since June 2000 except for bore M35/8705 which could not be sampled in 
2005 due to vandalism. The bore was replaced in 2005 by a new bore, M35/10956 
which is screened from 3.9 to 7.9m bgl. Sampling began in this new bore in 2006. 
However, in 2010, this bore was also vandalised and was replaced in April 2010 
with sampling resuming in May 2010. The new bore continues to be referred to as 
M35/8705. 

A second new bore, M35/10957, was drilled in late 2005 in accordance with the 
conditions in consent CRC971344. M35/10957 is located adjacent to 
Maria Andrews Park, south of the closed landfill and the major stormwater drain 
that is the outlet for Rangiora’s North Drain, which serves the Northern catchment 
of Rangiora. M35/10957 is constructed of 100mm diameter casing and screened 
from 5.7 to 11.7m bgl. Monitoring began in March 2006.

2.1.4 Oxford Landfill

Monitoring bore L35/0668 was installed down gradient of the landfill area for the 
purposes of monitoring the groundwater in accordance with the location suggested 
in consent CRC971353. The bore was installed by Clemence Drilling under the 
direction of WDC staff. It is constructed of 100mm diameter PVC casing and is 
screened from 0.1 to 12.0 m bgl. No groundwater sample was taken during 
March 2001 or August 2005 sampling rounds as the monitoring bore was dry. This 
bore was replaced in 2006 by L35/0886, a 100mm diameter bore with a stainless-
steel casing, but continues to be referred to as L35/0668 throughout this report.
This bore was installed under the direction of WDC staff and is constructed of 
100mm diameter stainless steel casing and is screened from 17.1 to 23.1 m bgl. 

Subsequently, a replacement shallow bore, BW22/0084, was installed in 
May 2016 by East Coast Drilling, which is 16m deep and screened from 
3 to 16 m bgl. This bore was installed in order to better sample shallow 
groundwater down gradient of the landfill most likely to be affected by landfill 
leachate and also continues to be referred to as L35/0668 in the report.

2.1.5 Kaiapoi Landfill

Since monitoring began at the Kaiapoi Closed landfill site in 2000, there have been 
a number of changes to the bores monitoring at the sites and this has been detailed 
below.
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Table 2:  Details of Kaiapoi Landfill Monitoring Bores

Bore Numbers Descriptions Bore depth 
(m bgl)

Current Status

M35/92821 Moore Cowshed Unknown Removed – No 
longer monitored

M35/55993 Ryan 1 Cowshed 15.4 Removed – No 
longer monitored

M35/05072 Ryan 2 Back Shed – pine 
trees

24.7 Removed – No 
longer monitored

M35/07703 Ryan 3 Trough by house 63.7 Removed – No 
longer monitored

M35/0829

(M35/18473)

Ryan 4 Green Shed 17 Existing – Currently 
monitored

M35/6670

(M35/18472)

Ryan 5 North 25 Existing – Currently 
monitored

BW24/02084 34 Magnate Drive 7.05 Existing – Currently 
monitored

BW24/02094 22a Monarch Boulevard 7 Existing – Currently 
monitored

Notes:   
1. Bore removed in 2003; 2.  Bore removed in 2011; 3.  Bores removed in 2012; 4.  Bores installed in 2014.

After the removal of M35/9282 in 2003 which ECan had monitored up to this point, 
WDC agreed to begin sampling M35/6670 in place of M35/9282. 

Development of the Sovereign Palms subdivision has resulted in monitoring bores 
M35/6670 and M35/0829 no longer being available for sampling.  Two new 
monitoring bores were installed in December 2010 by Clemence under the 
direction of the WDC. The bores were numbered as M35/18472 (approximately 
50m east of M35/6670) and M35/18473 (approximately 100m north-east of 
M35/0829).  Both new bores are referred to as M35/6670 (M35/18472) and 
M35/0829 (M35/18473) respectively throughout this report due to proximity of the 
new bores to the ones they replaced.  It should also be noted that the new bores 
were drilled to the same depth as the bores that they have replaced.  This also 
provides a continuous record of data for the areas the bores are located in.  
Sampling began in the two new bores in 2011. 
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Ongoing subdivision work at the Sovereign Green development (immediately South 
of Sovereign Palms development) has resulted in the loss of bores M35/0507, 
M35/5599 and M35/0770. 

M35/0507 was last sampled in September 2011 before being removed. M35/5599 
and M35/0770 both had final samples collected from them in 
March 2012 before being removed. To replace these three bores, two new bores 
(BW24/0208 and BW24/0209) have been installed in mid-2014 to a depth of 7m.
These have been placed on a WDC reserve to ensure their longevity. Sampling of 
these bores began in September 2014. 

Sampling at the Kaiapoi site has historically been undertaken in accordance with 
resource consent CRC971356. However, with the removal of a number of 
monitoring bores at the site, consent CRC971356 was terminated and replaced with 
resource consent CRC152074 on 2 October 2014 to reflect sampling from the two 
remaining existing bores (M35/0829 (M35/18473) and M35/6670 (M35/18472) and 
the two new monitoring bores (BW24/0208 and BW24/0209) installed at the site 
during September 2014. The location of the Kaiapoi monitoring bores as described 
in CRC152074 have been approved by ECan and are displayed on Figure 4, 
Appendix A. Figure 4 also shows the locations of the historical bores that have 
subsequently been removed.

In addition to groundwater sampling, both the original consent CRC971356 and the 
replacement consent CRC152074 require collection of surface water samples from 
Eastern Kaiapoi Lake. Surface water samples have been collected in accordance 
with both CRC971356 since August 2000 and CRC152074 since October 2014. It is 
worth noting that historically the samples have been collected from the western 
side of the lake, but more recently samples have been collected from the eastern 
side due to ease of access. It is considered reasonable to assume that the 
Eastern Kaiapoi Lake is reasonable well mixed, and alternation of the sample 
collection location is not expected to have any noticeable effects on the water 
quality results collected from the lake. 

It is worth noting that Condition 1 of both these resource consents stipulates that 
samples must be collected from four groundwater monitoring bores along with one 
surface water sample from the Eastern Kaiapoi Lake twice yearly for the first three 
years and annually, thereafter. However, WDC have continued to sample twice 
yearly since the commencement of the consents for the Kaiapoi site.

3.0 Water Quality Standards

The results of groundwater sampling described in Section 3 of this report have been 
compared to the Water Services (Drinking Water Standards for New Zealand) 
Regulations 2022 and the Aesthetic Values for Drinking Water Notice 2022.  These 
regulations came into force on 14 November 2022 under the Water Services 
Act 2021, and revoke and replace the Ministry of Health New Zealand Drinking 
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Water Standards 2005 (Revised 2018) (NZDWS, MoH 2005). Previous reports 
compared volatile organic compounds (VOC) to the NZDWS 2000 values (Table 
14.3). For consistency, this has subsequently been updated to the VOC values 
listed in the DWSNZ 2022 (Table 3). We note the reports produced between 2018 
and 2022 compared results to the NZDWS 2018 revisions, and reports prior to 2018 
compared results to the NZDWS values that were revised in 2008.  However, there 
was no change to the maximum acceptable values (MAV) and guideline values (GV) 
provided in the 2018 revision. 

The DWSNZ provide a MAV which represents the maximum acceptable 
concentration for human health. In addition, the Aesthetic Values for Drinking 
Water Notice 2022 also provide aesthetic values which specify minimum or 
maximum values for determinands that may render water unattractive to 
consumers, such as appearance, taste, or odour. The new standards set updated
MAVs for boron (2.4 mg/L) and nickel (0.08 mg/L), and a new aesthetic value for 
iron (0.3 mg/L).

The surface water samples from Eastern Kaiapoi Lake have previously been 
compared against the Australia and New Zealand Guidelines for Fresh and Marine 
Water Quality (ANZECC; 2000). However, these guidelines have now been updated 
in 2018 to the ANZG (2018) default guideline values. 

The ANZECC guidelines were updated in August 2018 (referred to throughout this 
report as the ANZG 2018) to incorporate a more ecoregion context to guideline 
values for New Zealand’s fresh waters. For physio-chemical parameters, sites are 
now categorised by their River Environment Classification code 
(REC; Snelder and Biggs, 2002). This code now relates to a specific regional set 
of water quality guideline values that were determined through multivariate 
modelling of chosen reference sites. It should be noted that these guideline values 
represent the 80th percentile values from the reference sites. Therefore, 
exceedance of these values indicates that the site is impacted by anthropogenic 
land-use, which in the case of Kaiapoi Lakes, would be unsurprising. As a result, the 
ANZG guideline values for the 95th percentile values have also been included, 
which are identical to the previous ANZECC 95th percentile guidelines for the 
sampled parameters. The ANZECC guideline values for recreational use have also 
been included, consistent with previous monitoring reports. 

The waterways feeding the Kaiapoi Lakes have a River Environment Classification 
code of ‘cool dry low-elevation’. 

The results for each sampling location together with the relevant drinking water 
standard values are detailed in Appendix C-1 to C-14 of Appendix C. 

The results shown in these tables are described for each landfill site in the 
following sections. Sampling for the more extensive set of determinands as 
described in Suite 1 (Appendix B-1) are discussed. Also included is a full analysis for 
volatile and semi-volatile organic compounds. Ion balances have not always been
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determined in the laboratory, but they have been calculated for all data collected 
to date as it is required under the consent conditions for each closed landfill site. 
Note that in some sampling rounds not all the major cations and anions were 
analysed for, which prevents an accurate assessment of ion balances. The 
calculated ion balances for all sites are included in Tables C-1 through to C-14 in 
Appendix C.

4.0 Summary of Groundwater Quality Trends

4.1 Mandeville

Typically, historical sampling rounds at Mandeville have shown contaminant 
concentrations below the respective MAV or AV, with the exception of pH, which at 
times continues to be recorded below AV of 7 to 8.5 for the field data.  
Measurements of pH undertaken in the laboratory have been within the AV range 
since the September 2019 monitoring round but dropped below the AV range 
during the September 2024 round.  For both the April and September 2025 rounds 
the laboratory pH was recorded below the AV range. 

The hardness reading of 80.4, below the AV, was measured in April 2022 and is the 
highest reading recorded to date.  The hardness results have decreased over 
subsequent monitoring rounds, although did slightly increase with the latest value 
recorded in September 2025 at 69.6, which is within the historical range.  

Detections of styrene have occurred in September 2020, September 2021 and 
September 2023, which may be an indicator of landfill leachate.  However, no 
styrene was detected during the 2024 and 2025 sampling rounds.    

The results of the September sampling round reported the detection of two other 
aromatic compounds.  Toluene was detected at a concentration of 0.0003 mg/L 
below the MAV and 1,2,4-Trimethylbenzene, which has no MAV or AV value, was 
also detected at a concentration of 0.0003 mg/L.  This is the first detection of both 
compounds in the Mandeville Landfill bore. Further discussion around the VOC 
detections is provided in Section 5.5.

All other parameters were recorded below the respective AV and MAVs. Notably, 
manganese, nickel and dissolved iron remained below the laboratory limit of 
detection in the most recent monitoring rounds (Appendix A-6). Ammoniacal 
nitrogen has not been recorded above the laboratory limit of detection since 
September 2016.

Overall, most indicators typical of landfill leachate are not present in elevated 
concentrations, and all other inorganic determinands analysed comply with the 
DWSNZ MAV for the protection of human health and AV for aesthetic water quality 
with the exception for a single manganese sample collected in September 2006 
which recorded a concentration above the AV. 
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A complete table of monitoring results at Mandeville is provided in Appendix C-1.

4.2 Rangiora

Contaminant concentrations generally remained below the relevant MAV and AV 
for each parameter during the 2025 monitoring round. 

Bore M35/8705, which has generally recorded lab pH values above the AV in the 
past, has recorded values within the AV range in all monitoring rounds since 
September 2016. Field pH was recorded within the AV in bore M35/8705 since 
September 2018 (Figure 5), more recently readings have fluctuated within and 
below the AV range (within the historical range).  In the 2025 sampling rounds field 
pH was recorded above the AV range in April and below the AV range in September 
(within the historical range).

Bore M35/8706 continued to record field pH slightly below the AV range in the 
April 2025 sampling round with a result of 6.15 and decreased further in 
September 2025 to 5.91, below the AV range. Laboratory pH readings were within 
the AV range during the 2025 sampling rounds.  The 2025 pH values, for both field 
and laboratory measurements, are within the historical range in this bore.

Bore M35/10957 show field pH readings below the AV for both the April and 
September 2025 rounds with a reading of 6.86 and 6.52 respectively.  Laboratory 
measured pH has remained within the AV since April 2020, but dropped just below 
the AV in September 2025 with a reading of 6.9.  

Iron (Figure 6) concentrations in all Rangiora bores (M35/8705, M35/8706 and 
M35/10957) generally remain below the AV of 0.3 g/m3 since 2012 and appear to 
remain stable, with the exception of Bore M35/8705 in 2017 which recorded one 
exceedance of the AV. Manganese concentrations (shown in Figure 7) in bores 
M35/8706 and M35/10957 are also below the respective AV of 0.04 g/m3 with a 
stable trend. However, exceedance of the AV for manganese occurred in bore 
M35/8705 during the September 2017, 2019, 2021 and 2022 monitoring rounds. 
Manganese concentrations in bore M35/8705 have decreased since the 2017 
exceedance with the September 2025 result of 0.024 g/m3 below the AV.  The
historical manganese exceedances of the AV are well below the MAV and are within 
the historical range of values recorded in this bore.

Overall, the sampling indicates that the groundwater quality in the Rangiora Closed 
Landfill monitoring bores generally appears to be stable and is of good quality. Iron 
and manganese concentrations in M35/8705 remain variable from September 2017 
through September 2025 however iron has not exceeded the AV since 
September 2017. The historical exceedances of the AV for these parameters 
indicates that the landfill may have impacted groundwater quality on occasions. 
However, in recent years groundwater quality in M35/8706, and M35/10957 has 
been good, while parameters in M35/8705 remain variable.
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These results together with the bores location across gradient to the closed landfill 
suggests the results are unlikely a result of leachate, and there may be other 
effects impacting the results from this bore. 

Detections of toluene and 1,2,4-Trimethylbenzene were reported in bore 
M35/8705 and in bore M35/10957 during the September 2025 monitoring round.  
Toluene has previously been recorded in M35/10957 on one other occasion in 
September 2018 and in September 2022 round at M35/8705, but this is the first 
detection of 1,2,4-Trimethylbenzene in either bore. Detections of styrene have 
occurred in some bores between 2020 and 2023, which may be an indicator of 
landfill leachate.  However, no styrene was detected during either the 2024 and 
2025 sampling rounds.  Further discussion around the historical and recent VOC
detections is provided in Section 5.5.

A complete table of monitoring results at Rangiora is provided in Appendix C-2 to 
C-4.

Figure 5: Laboratory and field measured pH values at Rangiora Closed Landfill
(2000-2025)
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Figure 6: Iron concentrations at Rangiora Closed Landfill (2000-2025)

Figure 7: Manganese concentrations at Rangiora Closed Landfill (2000-2025)
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4.3 Oxford

The majority of contamination concentrations since the previous sampling rounds 
remain consistently below their respective MAV and AV. Laboratory pH prior to 
2020 was recorded consistently below the AV range, since then it has fluctuated 
and remained within range during the April 2025 monitoring period but fell below 
the range in the September 2025 round (Appendix A-7). Field pH was not recorded 
for the April 2025 round and in September 2025 was recorded at a value of 5.9, 
which is the lowest value recorded at the Oxford landfill bore. Iron and Manganese
concentrations are stable below the AV (Appendix A-8). Ammoniacal Nitrogen 
levels increased to 0.22 g/m³ (but below AV of 1.5 g/m³) in April 2018 and dropped 
to below detection limits for eight subsequent sampling rounds (Appendix A-10). In 
September 2022 ammoniacal nitrogen concentration in bore L35/0668 increased to 
0.118 g/m3 with the 2023 monitoring results fluctuating up to 0.145 g/m3.  In 2025, 
ammoniacal nitrogen dropped to below the detection limit in both sampling 
rounds.

A low-level detection of carbon disulphide (0.0006 mg/L) occurred during the 
September 2024 sampling round which was the first detection of this parameter at 
any of the closed landfills, however, this was not detected in the 2025 sampling. 
Additionally, detections of toluene (0.0003 mg/L) and 1,2,4-Trimethylbenzene 
(0.0003 mg/L) were recorded in the September 2025 sampling round which was the 
first detection of both parameters at the Oxford closed landfill. Monitoring will 
continue to determine if these low level detections persist, noting the detection is 
only just above the trace level limit of detection.  Detections of styrene have 
occurred between 2020 and 2023, which may be an indicator of landfill leachate.  
However, no styrene was detected during the 2024 and 2025 sampling round.  
Further discussion around the historical and recent VOC detections is provided in 
Section 5.5.  

Since the installation of a replacement bore in October 2005 there has been a 
noticeable drop in iron concentrations with only two exceedances of AV occurring 
in 2008 (Appendix A-8) and none since.

Overall, pH has decreased this round, and the sampling indicates that the 
groundwater quality down gradient of the Oxford Closed Landfill is generally good. 
Continuing to test groundwater in future years will determine whether intermittent 
and low level VOC concentrations persist.  

A complete table of monitoring results at Oxford is provided in Appendix C-5.

4.4 Kaiapoi

Overall, the monitoring results in the bores downgradient of the landfill suggest 
that the landfill is continuing to have an impact on groundwater quality. 
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A total of four monitoring bores have been monitored during the 2025 monitoring 
period, including two of the existing (M35/0829 and M35/6670) bores and two 
replacement bores (BW24/0208 and BW24/0209) installed in 2014.  Kaiapoi Lakes 
has also continued to be sampled during the 2025 monitoring period. Table 3 
below provides approximate separation distances from each of the monitoring 
bores to the landfill.

Table 3:  Approximate Separation Distances of Kaiapoi Monitoring Bores from 
Closed Landfill

Bore number Distance from landfill (m) Status

M35/6670 (M35/18472) 15 Existing

M35/0829 (M35/18473) 209 Existing

M35/5599 490 Removed

BW24/0208 573 New

M35/0770 576 Removed

BW24/0209 603 New

M35/0507 625 Removed

Arsenic levels in bore M35/6670 have been as high as 0.07 g/m³ during 2009 but 
subsequently dropped to below the MAV between 2011 and 2015, before rising 
above the MAV again from September 2016 through September 2018. 
Concentrations returned to below MAV in September 2019, 2021 and 2022,
however during September 2020, 2023, 2024 and 2025 arsenic concentrations were 
recorded above the MAV of 0.01 g/m³. Arsenic concentrations are consistently 
highest in bore M35/6670 (closest to the landfill) compared with bores M35/0829, 
BW24/0208 and BW24/0209 which have remained below the MAV during all 
monitoring rounds (Figure 8). 
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Figure 8: Arsenic concentrations for monitoring wells at the Kaiapoi Closed 
Landfill (2000-2025)

Manganese concentrations have remained elevated at all four bores at the Kaiapoi 
Closed Landfill during September 2025 sampling round. While Bore M35/6670 has 
exceeded MAV for all the monitoring rounds, and the general trend has been 
decreasing with fluctuations such as the result of 1.89 g/m3 recorded in 2022
(Figure 9a). Manganese concentrations recorded from Bore M35/0829 continue to 
fluctuate, exceeding the MAV in ten of the twenty-five years it has been monitored. 
The September 2025 concentration of 0.41 mg/L is the third consecutive year of 
declining manganese concentrations, however, he overall trend at M35/0829 is 
increasing, which contrasts with the upgradient Bore (M35/6670) in manganese 
trends. (See Appendices A and Figure 9b). Manganese concentrations from Bore 
BW24/0209 in September 2025 (0.145 mg/L) has exceeded the AV (0.04 mg/L) for 
the fourth time since 2018, and the September 2025 value for Bore BW24/0208 is 
just under AV, at 0.03 mg/L.
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Figure 9a: Manganese concentrations for monitoring well M35/6670 at the 
Kaiapoi Closed Landfill (2000-2025)

Figure 9b: Manganese concentrations for monitoring wells at the Kaiapoi Closed 
Landfill (2000-2025)



1 5

W A I M A K A R I R I  D I S T R I C T  C O U N C I L - R E P O R T  O N  G R O U N D W A T E R  M O N I T O R I N G  A T  C L O S E D  
W A I M A K A R I R I  D I S T R I C T  C O U N C I L  L A N D F I L L S  F O R  2 0 2 5

C05648R014R001.docx P A T T L E  D E L A M O R E  P A R T N E R S  L T D

The two new bores have previously shown elevated concentrations of iron. Iron 
concentrations remain elevated above AV at three bores in the down gradient 
direction of flow from the closed landfill, M35/6670, M35/0829 and BW24/0209.
The iron concentrations recorded at these three bores remain fluctuating above 
AV.

Iron concentrations recorded from Kaiapoi Lakes and BW24/0208 located 
upgradient and western edge, (respectively) from the groundwater direction of 
flow, have recorded acceptable concentrations since 2018.

Figure 10a: Iron concentrations for monitoring bores BW24/0209, M35/0829 and 
M35/6670 at the Kaiapoi Closed Landfill (2000-2025)
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Figure 10b: Iron concentrations for all monitoring bores at the Kaiapoi Closed 
Landfill (2000-2025)

While such concentrations of iron and manganese may be indicative of landfill 
leachate, it is not unusual for elevated concentrations to occur naturally in the local 
groundwater particularly if reducing conditions are present. It should also be noted 
that early monitoring results of a new bore can be impacted by the extent to which 
the bore is developed. The oxidising/reducing conditions can subsequently change 
with time and affect contaminant concentrations. Manganese concentrations are 
highest in bores M35/0829 (in relatively close proximity to the closed landfill) and 
M35/6670 (closest to the closed landfill). 

Despite being recorded below the pH AV range for both the April and September 
rounds, field pH levels (Figure 11) are stable and have moved within the historically 
observed ranges at all four of the monitoring bores.  Field pH recorded at the
Kaiapoi Lakes was within the AV range in April but in September it was over the AV 
range, although this is within the range of historical fluctuations at this site. 
Laboratory measured pH has generally seen an increase into the AV range since 
2020. For the April 2025 sampling round all monitoring locations with the 
exception of bore BW24/0208 remained there, whilst in the September 2025 
sampling round only the Lab pH at bore M35/6670 remained within AV range.
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Figure 11: pH levels at Kaiapoi Closed Landfill (2000-2025)

VOC (vinyl chloride, 1,1-dichloroethane and cis-1,2-dichloroethane) have 
historically been detected in Bore M35/6670 (Figure 12). Records of vinyl chloride 
levels in M35/6670 concentrations continue to exceed the MAV with the
September 2025 results, see Figure 12. Detectable concentrations of 
cis-1,2-dichloroethene occurred in September 2025 also, with 1,1-dichloroethene 
not being detected during this sampling round.

The detection of pyrene (0.1 µg/L) occurred in bore M35/6670 during the 
September 2018 monitoring round and remains the only event (Figure 12).

Styrene was detected in BW24/0209 at low concentrations (0.62 µg/L) in 
September 2014, well below the MAV (0.03 mg/L, i.e., 30 µg/L) and the AV 
(0.004 mg/L, i.e., 4 µg/L). Styrene was not detected again until the 
September 2020 round of sampling, where it was present in all Kaiapoi closed 
landfill bores. No styrene was detected in Kaiapoi in the 2021 rounds.  In the 2022 
sampling round styrene was again detected in all Kaiapoi monitoring wells except 
BW24/0208 and was also detected in the Kaiapoi lakes. Concentrations have 
ranged from 0.0005 to 0.0007 µg/L, which is well below the MAV and AV.  Since 
2023 Styrene has been below detection limits across all monitoring sites. In the 
2025 sampling round styrene has been detected at Kaiapoi Lakes and BW24/0209.   
Styrene has also been detected at the other closed land fill sites between 
2020 and 2023 and a separate discussion on the styrene detections is provided in 
Section 5.5.
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Figure 12: Volatile Organic Compound concentrations for monitoring well 
M35/6670 at the Kaiapoi Closed Landfill (2000-2025)

Toluene and Isopropylbenzene were found above the laboratory detection limit for 
the first time at BW24/0208, M35/6670 and M35/0829 in the 2022 sampling round. 
Neither compound was detected in the 2023 and 2024 sampling rounds, but 
Toluene was again detected at BW24/0208, M35/0829 along with first detections of 
1,2,4-Trimethylbenzene.  All results are below the respective MAV during the 2025
sampling round, however continued monitoring will be required.  Toluene and 
1,2,4-Trimethylbenzene were also detected at the other closed landfills in 2025, 
and further discussion around these detections is provided in Section 5.5.

The first nitrate-nitrogen concentration (11.5 g/m³) recorded in bore BW24/0208 
slightly exceeded the MAV (11.3 g/m³) for unknown reasons. WDC have indicated 
that the property was previously farmland so this could have been a reflection of 
previous land use.  Subsequently, the concentration in bore BW24/0208 has 
steadily fallen with the latest 2025 sampling round recording 1.41 g/m3, although 
slightly above the 2023 concentration of 0.87 g/m3. Concentrations appear to be 
fluctuating but remain well below the MAV (Figure 13). It is possible a change in 
land use has seen historic elevated nitrate-nitrogen concentrations in BW24/0208 
decrease. Historical monitoring bore M35/5599, which was sampled between June 
2000 and March 2012 (before being lost to subdivision works), also displayed 
consistently elevated concentrations of nitrate-nitrogen (in the range of 5.76 to 
10.6 mg/L) over the entire monitoring period. To the contrary, monitoring bores 
M35/0829 and M35/6670 which are located closer to the landfill appear to show 
reducing conditions for iron and manganese. While concentrations of ammoniacal-
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nitrogen in these bores have generally been low, higher concentrations above the 
ammoniacal-nitrogen AV have been recorded in these two bores in the past (Figure 
14).

Figure 13: Nitrate-Nitrogen concentrations for monitoring wells at the Kaiapoi 
Closed Landfill (2000-2025)
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Figure 14: Ammoniacal Nitrogen concentrations for monitoring wells at the 
Kaiapoi Closed Landfill (2000-2025)

Since the commencement of sampling in bore M35/6670, the hardness 
concentrations have been consistently above the AV with a general downwards 
trend, (Figure 15). Elevated hardness levels are common within close proximity to 
a landfill. The historical downward trend is likely a result of the closure of the 
landfill. The large increase in hardness during the May 2018 monitoring round and 
subsequent reduction to near historical levels since indicates that the increase in 
hardness is short lived and possibly an outlier as subsequent sampling rounds have 
continued to decrease.  

Hardness concentrations in bores BW24/0208 and BW24/0209 and M35/0829 
remain below the AV, however results from the April 2021 sampling round has seen 
an increasing trend from the two bores downgradient from the closed landfill 
(M35/0829 and BW24/0209), although this appears to have stabilised since the 
2023 sampling round.
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Figure 15: Hardness concentrations for monitoring wells at the Kaiapoi Closed 
Landfill (2000-2025)

Chloride concentrations are presented graphically in Figure 16, and all remain
below the AV in all four monitoring bores. The data available for M35/6670 and 
BW24/0208 shows a generally decreasing trend.  Chloride concentrations in 
BW24/0209 had been decreasing until the September 2022 sampling round which 
saw an increase in concentration to 40 g/m3.  Results for BW24/0209 have since
remained stable around 26 g/m3 in 2025.
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Figure 16: Chloride concentrations for monitoring wells at the Kaiapoi Closed 
Landfill (2000-2025)

4.4.1 Kaiapoi Lakes

The results shown in Appendix C-14 for Kaiapoi Lakes have been compared to the 
ANZECC Freshwater Quality Standard guidelines for the 95% protection of the 
aquatic species and the recreational use of water quality guidelines. The surface 
water samples from Eastern Kaiapoi Lake have previously been compared against 
the Australia and New Zealand Guidelines for Fresh and Marine Water Quality 
(ANZEDD; 2000). However, these guidelines have now been updated in 2018 to the 
ANZG (2018) default guideline values.

It should be noted that these guideline values represent the 80th percentile values 
from the reference sites. Therefore, exceedance of these values indicates that the 
site is impacted by anthropogenic land-use, which in the case of 
Kaiapoi Lakes, would be unsurprising. As a result, the ANZG guideline values for 
95th percentile values have also been included, which are identical to the previous 
ANZECC 95th percentile guidelines for the sampled parameters. The ANZECC 
guideline values for recreational use have also been included, consistent with 
previous monitoring reports.

The Kaiapoi Lakes were originally man-made gravel pit and therefore the ecosystem 
is disturbed to some extent. The eastern most lake which is closest to the landfill 
and is sampled as part of the monitoring regime, is a birdlife reserve, the presence 
of trout and birds within the lake environment requires that the trigger values 
associated with the protection of 95% of the species is most appropriate. WDC 
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have advised that the lakes are not commonly used for swimming, but they are 
used by the general public for fishing (on a catch and release basis) and for model 
boating and as such recreational trigger values are also included for reference 
(recreational water quality guidelines Table 5.2.3 Chapter 5 of the ANZECC 
guidelines (2005)). On the basis that swimming is not expected to commonly occur, 
Chapter 5 of the ANZECC guidelines would classify the Kaiapoi Lakes as a secondary 
contact recreational use water body, due to its use for boating and fishing. 

The analytical results show that none of the parameters analysed for were present 
in concentrations greater than the ANZG (2018) guidelines for the 95% protection 
of aquatic species during the most recent rounds of sampling. Overall, the 
monitoring results have complied with the recreational use water quality 
guidelines. However, some exceedances for the recreational use water quality 
guidelines have occurred throughout the monitoring period.  One of the 
parameters which has exceeded the recreational use and ANZG REC code guideline 
values periodically is ammoniacal nitrogen, with recorded concentrations of up to 
0.5 g/m3.  The 2025 monitoring in April recorded an ammoniacal nitrogen result of 
0.32g/m3 above the recreational guideline of 0.01 g/m3 whilst in September 2025 
ammoniacal nitrogen was non-detect. ,

A suspended solids measurement of 5 mg/L during the September 2025 monitoring 
exceeded the ANZG REC code value however this is consistent with previous 
measurements and is likely to be a result of the receiving water quality rather than 
a result of the closed landfill. Conductivity readings have consistently been above 
the ANZG REC code value, although given the proximity to the coast and likely 
presence of urban runoff in the receiving waterways, conductivity values in the 
range of around 40 to 60 mS/m are unsurprising. pH has generally been recorded 
within the recreational use guideline range however for the September 2017, 2021, 
2024 and 2025 monitoring rounds Laboratory pH was recorded above the AV range.

A low but detectable concentration of styrene occurred in the September 2025 
monitoring round.  Styrene has previously been detected at this site in 2020 and 
2022.

While exceedances of the recreational use and ANZG REC code guidelines have 
occurred, they are infrequent and exceedances for the majority of parameters have 
generally been small. The recreational use water quality guidelines are primarily 
for the ingestion of water which typically occurs during swimming. Provided that 
no swimming occurs in the lake, brief contact with the water arising from fishing 
and model boating is unlikely to cause adverse effects. It is therefore important 
that no swimming in the lake occurs, and monitoring continues to be undertaken to 
determine any trends in the parameters that have shown to be elevated in previous 
monitoring rounds.  As previously discussed, exceedances of the ANZG values are 
unsurprising given the urban surroundings.  Given only minor exceedances have 
occurred, the waterways appear to be of reasonably good quality in comparison to 
these guidelines.
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5.0 Discussion of Results with Respect to Indicators of Leachate 
Migration

Leachate is formed from the decomposition of wastes in a landfill together with the 
infiltration of rainwater through waste and/or the inundation of waste by 
groundwater. The monitoring programmes reviewed in this report were designed 
to identify the possible presence of leachate in the groundwater and surface water 
around the closed landfill sites and if found to be present, to assess the extent to 
which leachate may be migrating away from the sites. 

Appendix D-1 shows leachate composition from the landfill guideline (Centre for 
Advanced Engineering, 2000). Of the inorganic species such as iron, manganese, 
ammonia and chloride are common but are often not exclusive indicators of the 
presence of leachate although they can often affect the water quality from an 
aesthetic perspective. 

The following sections review the four individual sites in terms of any ongoing 
trends discernible within the groundwater and surface water monitoring data and 
where possible, make comments on the likely influence the closed landfill may be 
having on these trends. 

Values of pH below the NZDWS AV are common in Canterbury groundwater due to 
the recharge of the aquifer system by rainfall infiltration. 

Ion balances have typically been within the acceptable five percent range on most 
occasions. Where this has not been the case, it is usually due to not all major ions 
being analysed for.

5.1 Mandeville Closed Landfill

Most concentrations of parameters analysed in bore M35/8707 downgradient of 
Mandeville closed landfill (Appendix C-1) have not changed significantly over the 
monitoring period. All contaminant concentrations other than pH have stabilised at 
levels below any relevant MAV or AVs. Detections of boron are still occurring, but 
all remain low. Detections of styrene have occurred in September 2020, 
September 2021 and September 2023, which may be an indicator of landfill 
leachate.  However, no styrene was detected during the 2024 and 2025 sampling 
rounds.  Trace concentrations of toluene and 1,2,4-Trimethylbenzene were 
detected for the first time in the 2025 sampling round and continued monitoring 
will help determine whether concentrations persist. Further discussion around the 
historical and recent VOC detections is provided in Section 5.5.

There are currently no indicators of any adverse health effects arising from this 
landfill. However, it should be noted that the bore monitored between March 2007 
and March 2016 did not sample the shallow groundwater zone that is most likely to 
be affected by landfill leachate. WDC installed a new shallow bore in May 2016 
which has been monitored since September 2016, except for the September 2019 
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round during which the deeper was sampled owing to insufficient water in the 
shallow bore. Since the shallow bore’s installation, results are consistent with the 
deeper monitoring bore indicating that the shallow groundwater is of similar 
quality to the deeper groundwater. It is worth noting that if the shallow bore 
cannot be sampled in the future (i.e., if there is insufficient water for sample 
collection), the deeper bore will be sampled instead.

5.2 Rangiora Closed Landfill

The concentrations of typical landfill leachate indicators analysed for this site are 
currently not present in elevated concentrations, with the exception of low but 
detectable concentrations of styrene in the September 2020, 2021 and 2023 
sampling rounds as well as 1,2,4-Trimethylbenzene and toluene during the 
September 2025 sampling round.  Iron concentrations within bores M35/8706 and 
M35/10957 continue to remain below the AV. Historically bores M35/8706 and 
M35/10957 recorded variable iron concentrations which frequently exceeded the 
AV, while bore M35/8705 (not directly downgradient of the landfill) generally 
recorded lower concentrations and only occasionally exceeded the AV, of which at 
least one sample is considered anomalous.

However, during the September 2017 round the iron AV was exceeded in bore 
M35/8705. The following monitoring rounds showed iron concentrations below the 
AV and given the across gradient location of the bore relative to the landfill, it is 
difficult to conclude that this is an impact of leachate migration. 

Manganese concentrations in bores M35/8706 and M35/10957 remain below the 
AV. while an exceedance of the AV occurred in bore M35/8705 during September 
2017. Historically, all bores showed elevated manganese concentrations between 
September 2007 and September 2011, including some slight exceedances of the AV.
The most recent samples taken from M35/8705 in 2017 through 2025 show the 
concentrations in this bore fluctuating above and below the AV. 

All bores have historically recorded detections of boron and nickel, but all 
detections are very low and not much higher than the detection limit. 

Discrepancy between lab and field pH readings continue. High pH levels have 
occurred in bore M35/8705 since March 2011 sampling rounds, including frequent 
levels above the AV range, these have reduced in the latest sampling rounds and 
are generally within the AV range. While the elevated pH levels are unexpected, 
bore M35/8705 is not located downgradient of the landfill which suggests the 
increase in pH maybe unrelated to activities at the landfill and is possibly due to 
other effects impacting the results from this bore. The bore in the direction of flow 
returns the most consistent pH readings.

No exceedances have been recorded with VOCs (styrene, toluene and o-xylene)
however the detection of VOCs in bore M35/8705 continues with the addition of 
1,2,4-Trimethylbenzene in the 2025 monitoring round and following the first 
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detection of toluene in 2022 another detection was reported in the 2025 
monitoring round.  Both 1,2,4-Trimethylbenzene and toluene were also detected at 
trace concentrations in bore M35/10957 too.  Low detections of styrene have been 
recorded at M35/10957 in 2018, 2020 and 2023, in M35/8706 in 2020, 2021 and 
2023 and in M35/8705 in September 2020, 2021, 2022 and 2023.  However, no 
styrene detections occurred during the 2024 or 2025 sampling rounds.  Further 
discussion on the VOC results is provided in Section 5.5.

From the information discussed above, it is possible that a small localised aesthetic 
impact (iron and manganese) is occurring downgradient of the landfill.  The low 
detected concentrations of VOCs may also indicate the presence of leachate.
However, future sampling is needed to confirm if this is an ongoing occurrence and 
overall, the data suggests that there are likely to be minimal adverse health effects 
arising from this landfill.  Further discussion around the historical and recent VOC 
detections is provided in Section 5.5.

5.3 Oxford Closed Landfill

The results of the groundwater sampling in L35/0668 to date typically show low 
concentrations of the parameters analysed.

Iron concentrations have remained stable and low, frequently not recorded above 
the laboratory limit of detection since September 2006 (excluding March and
August 2008 where iron concentration slightly exceeded the AV).  Isolated elevated 
iron concentrations may be due to the inclusion of suspended sediments in the 
sample.

Manganese concentrations have exceeded the MAV once in June 2003, but since 
then concentrations have remained at or below the AV.

Low but detectable concentrations of styrene occurred in September 2020, 2021, 
2022 and September 2023 which may be and indicator of landfill leachate, although 
no such detections of styrene have occurred in the past or during the 2024 and 
2025 sampling rounds.  These recent detections also occurred at the Mandeville 
and Rangiora closed landfills at similar levels, and further discussion around these 
detections is provided in Section 5.5.

Isopropylbenzene was found above the laboratory detection limit in 2022 for the 
first time at Bore L35/0668, albeit in low concentrations, and has not been 
detected in subsequent monitoring rounds.  A low-level detection of carbon 
disulphide (0.0006 mg/L) occurred during the September 2024 sampling round 
which was the first detection of this parameter.  In the September 2025 sampling 
round toluene (0.0003 mg/L) and 1,2,4-Trimethylbenzene (0.0003 mg/L) were 
found for the first time in low-level concentrations above the laboratory detection 
limit.  Monitoring will continue to determine if this low level detection persists.
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There are currently no obvious indicators of adverse health effects arising from the 
Oxford closed landfill, with the exception of low concentrations of styrene and the 
recording of Isopropylbenzene in 2022, carbon disulphide in 2024 and in 2025 
toluene and 1,2,4-Trimethylbenzene which require further monitoring. Although it 
should be noted that historical monitoring did not sample the shallow groundwater 
zone that is most likely to be affected by landfill leachate. A shallow downgradient 
monitoring bore was installed in May 2016 and this bore has been monitored 
during the 2018 monitoring rounds which displayed similar results to the historical 
measurements from the deeper bore. However, from the 2019 monitoring rounds
onwards, the deeper bore was sampled due to insufficient water in the shallow 
bore. 

Based on the most recent data it appears as though the water quality in the 
shallower bore is not significantly different to the deeper bore. Despite this, 
further monitoring is required to accurately determine if the results are consistent 
with the historical deep bore. It is worth noting that if the shallow bore cannot be 
sampled in the future (i.e., if there is insufficient water for sample collection), the 
deeper bore will be sampled instead.

5.4 Kaiapoi Closed Landfill

The results of the groundwater monitoring at the Kaiapoi closed landfill site from 
M35/6670 and M35/0829 have displayed elevated iron and/or manganese and 
arsenic concentrations which have exceeded the MAVs and/or AVs since monitoring 
began in these bores. Landfill leachate is almost certainly present in bore 
M35/6670 although it is difficult to determine whether landfill leachate is present 
in all bores at the site solely based on elevated concentrations of iron, manganese 
and arsenic as these elements may occur naturally due to interactions between 
groundwater and the geology of the aquifer. In addition, there is no upgradient 
bore at Kaiapoi to compare the downgradient results to.
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Bore M35/6670 (M35/18472) which is located in close proximity to the landfill has 
shown significant exceedances of the DWSNZ values for water quality for a range of 
parameters. It therefore follows that the highest concentrations indicative of 
leachate would be present in this bore. A gradually decreasing trend of key 
leachate indicators continue to be seen in manganese, iron, hardness and chloride.  
Arsenic concentrations have generally decreased across the monitoring period but 
more recently they have gradually increased over the past four monitoring rounds.
Manganese fluctuates above the MAV in bore M35/0829 and fluctuates above the 
AV in bores BW24/0209 and BW24/0208, with an increase detected at all sites in 
2022, 2023 and continue to plateau (or drop in the case of bore M35/0829) in 2025.
Iron contaminant values continue to exceed the AV in bores BW24/0209, M35/0829 
and M35/6670. Overall trends for arsenic are fluctuating above and below the 
MAV, with recent 2025 results under MAV in bores BW24/0208, BW24/0209 and 
M35/0829.

A spike in hardness concentration during the May 2018 monitoring round was 
observed in bore M35/6670, unsurprisingly due to its proximity to the landfill.  Bore 
M35/0829 has the next highest concentrations of hardness. Hardness results in 
bore M35/6670 are trending downward, comparatively, bore M35/0829 results are 
trending upward.

Exceedance of AV for ammoniacal nitrogen appear in spikes in 2017 and 2022 
monitoring rounds at bore M35/6670.  Similarly elevated concentrations have been
observed in the further downgradient bore M35/0829 as early as 2009 and have 
not been present during recent sampling rounds. This spike coincides with a spike 
in iron concentrations at the same bore (M35/0829) in 2009. Iron concentrations 
remain elevated above AV at three bores in the down gradient direction of flow 
from the closed landfill. Overall, the information suggests that leachate impacts 
the groundwater in the vicinity of bore M35/6670 and M35/0829.

Vinyl chloride was recorded in bore M35/6670 above the MAV in the most recent 
monitoring round (September 2025) but was not detected in bore M35/0829. 
Cis-1,2-dichloroethene was found above the laboratory limit of detection at 
M35/6670 only.  VOC detections have commonly occurred in bore M35/6670 and 
continue to occur during the most recent sampling round.  As per the Mandeville, 
Rangiora and Oxford closed landfills, styrene was detected during the September 
2020 and 2022 sampling round in all Kaiapoi monitoring wells except BW24/0208 
(outside the direction of flow) it was also detected in the Kaiapoi lakes at low, but 
detectable concentrations.  In the September 2025 sampling round, styrene was 
once again detected at low concentration in two monitoring locations, Kaiapoi Lake 
and bore BW24/0209.  However, styrene was not detected during the September 
2021, 2023 and 2024 sampling rounds in any of the Kaiapoi monitoring bores.
Further discussion around the styrene detections is provided in Section 5.5.
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For the September 2025 sampling round, as per results at the other closed landfills, 
toluene and 1,2,4-Trimethylbenzene were also detected, albeit in low 
concentrations.  In the vicinity of the Kaiapoi closed landfill, toluene was detected 
in monitoring bores M35/0829 (0.0003 mg/L) and BW24/0208 (0.0004 mg/L), 1,2,4-
Trimethylbenzene was detected in the same monitoring bores at a concentration of 
0.0003 mg/L. Further discussion around these detections is provided in Section 5.5.

The two new bores (BW24/0208 and BW24/0209) have shown possible indicators 
of leachate effects (elevated iron and manganese); while data is still limited for 
these bores, future monitoring is recommended. As discussed above, it is difficult 
to determine whether landfill leachate is present in these bores solely based on 
elevated concentrations of iron, manganese and arsenic as these elements may 
occur naturally due to interactions between groundwater and the geology of the 
aquifer.

5.5 VOC Detections

As previously discussed, low but detectable concentrations of styrene occurred in 
all monitoring bores at all four closed landfills during the September 2020 sampling 
round, and in all bores at the Mandeville, Rangiora (excluding one bore) and Oxford 
closed landfills during the September 2021 sampling round.  In 2022 three out of 
the five monitored bores at Kaiapoi detected Styrene, along with Oxford and one 
bore out of the three at Rangiora. In 2023, styrene was detected at Mandeville, 
Oxford and all three Rangiora bores, but not in any of the Kaiapoi bores.  Styrene 
was not detected above the laboratory limit of detection at any sites during the 
September 2024 sampling round.  Styrene was detected again at Kaiapoi closed 
landfill in September 2025.  Given that styrene has not been a cause for concern in 
the past and has recently been detected in all monitoring bores, including bore 
M35/8705 at the Rangiora closed landfill, which is not located downgradient of the 
landfill, this would indicate that sample contamination could be a contributing 
factor.  In addition, the Mandeville, Rangiora and Oxford closed landfills do not 
show any obvious leachate effects from any of the remaining parameters 
monitored. 

Styrene is a component of many plastic and rubber products so could originate 
from sample bottles, sampling gloves or components of pumps, tubing or 
equipment at the testing laboratory.

During the 2023 sampling rounds, WDC collected duplicate samples from bore 
M35/10957 at Rangiora as well as bore BW24/0209 at Kaiapoi.  Field, trip and 
rinsate blanks were also collected for each landfill.  The results from all these 
duplicate and blank samples showed that styrene was not detected in any of the 
samples.  As styrene was not detected in the primary Kaiapoi samples either, this 
suggests that previous detections in the Kaiapoi bores were possibly not a true 
representation of groundwater quality.  Furthermore, the results from Rangiora 
would indicate that the styrene detections in the primary bore samples may not be 



3 0

W A I M A K A R I R I  D I S T R I C T  C O U N C I L - R E P O R T  O N  G R O U N D W A T E R  M O N I T O R I N G  A T  C L O S E D  
W A I M A K A R I R I  D I S T R I C T  C O U N C I L  L A N D F I L L S  F O R  2 0 2 5

C05648R014R001.docx P A T T L E  D E L A M O R E  P A R T N E R S  L T D

representative of the groundwater conditions at the site because styrene was not 
detected in the duplicate samples.  

In September 2024 PDP collected duplicate samples for VOCs in addition to the 
samples collected by WDC and their consultant at the Oxford and Mandeville closed 
landfills, as well as another cleanfill site owned by WDC.  The analysis of these 
results and findings of the investigation indicated that the chromatograms for a 
number of the WDC samples showed the presence of styrene at low levels (and 
carbon disulphide), whereas the chromatograms were checked by the laboratory 
for the samples collected by PDP which did not show any presence of these 
parameters.  

It is not uncommon for occasional low level VOC detections to occur near the trace 
limit of detection.  However, the temporal persistence of the styrene detections 
over a continuous period 5 years indicates that there is likely to be a common 
source for styrene.  In light of the September 2024 sampling results, the most likely 
source of styrene detected during the September 2024 sampling round was from 
the sampling equipment or sampling procedures.  Such sources could include:

• Materials within the sampling equipment; and/or

• Contamination of sampling equipment from a previous sampling event, 
noting the equipment was not decontaminated between sites.

Results from the 2025 sampling round showed detections of several previously 
identified compounds, including the first exceedance of the laboratory detection 
limit for 1,2,4-Trimethylbenzene across all four landfills. In addition, some
monitoring sites recorded first detections of toluene, which has been observed at 
other locations in earlier rounds.  While the presence of these parameters may be 
an indication of leachate, it is difficult to determine whether this is the source of 
such contaminants.  Given these parameters were reasonably consistent across the 
different sites and all occurred during the same sampling round, and occurred at 
sites that are not showing any other indicators of landfill leachate in the monitoring 
data, it is considered possible that these detections may be false.  Continued 
monitoring is recommended to establish any long-term concentration trends for 
these compounds. 

It is recommended that any future sampling strictly adopts the procedures outlined 
in the NEMS guidelines, including decontamination of all sampling equipment 
between sites, replacement of tubing and checking for stabilisation of field 
parameters prior to sample collection.  Care should also be taken to exclude any 
contaminant sources from the immediate work area such as generators, which 
should be placed as far away from the bores as possible and down wind.  Future 
sampling would benefit from the collection of both equipment rinsate blanks (to 
check for VOC’s within the sampling equipment) and field blanks (to check for VOC 
sources in the wider vicinity during sampling).
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6.0 Conclusions

The following conclusions are drawn from the 2025 review of the WDC closed 
landfills: 

• Mandeville: there are currently no indicators of leachate seeping from the 
closed Mandeville landfill to groundwater. This is based on the assumption 
that the previous low but detectable concentrations of styrene and recent 
toluene and 1,2,4-Trimethylbenzene detections are not an indicator of 
landfill leachate.

• Rangiora: from 2013 to 2025 there have been no exceedances of key 
indicators of leachate in bores M35/8706 and M35/10957. There is some 
evidence in the groundwater chemistry to suggest leachate is present in 
M35/8705. However, it is possible that this bore is producing unexpected 
pH, iron, and manganese concentrations owing to its cross gradient location 
from the landfill, so there may be other effects impacting the results from 
this bore. Overall, it is unlikely that leachate is seeping at elevated 
concentrations from the closed Rangiora Landfill, to groundwater.  This is 
based on the assumption that the previous low but detectable 
concentrations of styrene are not an indicator of landfill leachate.

• Oxford: there are currently no indictors of leachate seeping from the closed 
Oxford landfill to groundwater.  This is based on the assumption that the 
previous low but detectable concentrations of styrene and recent toluene 
and 1,2,4-Trimethylbenzene detections are not an indicator of landfill 
leachate.

• Kaiapoi: it is likely that a leachate plume exists underneath the Kaiapoi 
closed landfill extending in a general south-easterly direction and primarily 
indicated by elevated iron, manganese and arsenic concentrations, 
although given that these parameters can also occur naturally, the extent 
of any leachate effects is uncertain.

• Results from the 2025 sampling round showed detections of several 
previously identified compounds, including the first exceedance of the 
laboratory detection limit for 1,2,4-Trimethylbenzene across all four 
landfills. In addition, some monitoring sites recorded first detections of 
toluene, which has been observed at other locations in earlier rounds.  
While the presence of these parameters may be an indication of leachate, it 
is difficult to determine whether this is the source of such contaminants.  
Given these parameters were reasonably consistent across the different 
sites and all occurred during the same sampling round, and occurred at 
sites that are not showing any other indicators of landfill leachate in the 
monitoring data, it is considered possible that these detections may be 
false.  Continued monitoring is recommended to establish any long-term 
concentration trends for these compounds. 
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• In light of previous styrene detection at a number of sites, PDP investigated 
these detections via a concurrent sampling round during the September 
2024 round.  The results indicated that the most likely source of styrene 
detected during the September 2024 sampling round was from the 
sampling equipment or sampling procedures being used.  It is 
recommended that any future sampling strictly adopts the procedures 
outlined in the NEMS guidelines, including decontamination of all sampling 
equipment between sites, replacement of tubing and checking for 
stabilisation of field parameters prior to sample collection.  Care should 
also be taken to exclude any contaminant sources from the immediate work 
area such as generators, which should be placed as far away from the bores 
as possible and down wind.  Future sampling would benefit from the 
collection of both equipment rinsate blanks (to check for VOC’s within the 
sampling equipment) and field blanks (to check for VOC sources in the 
wider vicinity during sampling).

• pH values below the AV are commonly observed, but unrelated to leachate 
seepage, likely a result of rainfall infiltration. 

• Groundwater and surface water sampling locations are consistent with the 
conditions described in the appropriate resource consents. 

• Parameters sampled for are consistent with what is required by the 
respective consents for all four sites.

• WDC have previously noted that, owing to the sampling programme having 
been interrupted by bores going dry, bores being vandalised and the 
continued development of subdivisions adjacent to the Kaiapoi closed 
landfill, the twice-yearly sampling (Suite 1 and Suite 2) regime would 
continue for the next few years. WDC plan to continue sampling twice 
yearly for an indefinite period at all four sites. Sampling may eventually be 
reduced to the consented requirement of once a year depending on the 
test results and future subdivision plans.
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Figure 1: Location of Monitoring Well at Mandeville North 
Landfill 
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Figure 2: Location of Monitoring Wells at Rangiora Landfill 
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Figure 3: Location of Monitoring Well at Oxford Landfill 
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Figure 4: Approximate location of Monitoring Wells at 
Kaiapoi Landfill 
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Table B-1:  Required determinands for groundwater and surface water monitoring at the closed  
 landfill sites 

Suite 1 Suite 2

Field pH Field pH

Field Temperature Field Conductivity

Field Conductivity pH

pH Alkalinity

Alkalinity Conductivity

Conductivity Chloride

Chloride Nitrate nitrogen

Nitrate nitrogen Chemical Oxygen Demand (as 0)

Sulphate Ammoniacal Nitrogen

Chemical Oxygen Demand (as 0) Calcium

Sodium Magnesium

Ammoniacal Nitrogen Iron

Potassium Total dissolved solids (grav)

Arsenic

Boron

Calcium

Magnesium

Nickel

Manganese

Iron

Total dissolved solids (grav)

Suspended Solids (103-5oC

Volatile Organics

Semi- Volatile Organics

Full ion balance
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Table B-2:  Sampling Regimes 

Suite 1 Suite 2

February/March 2000 July/August 2000

July/August 2001 February/March 2001

February/March 2002 July/August 2002

Beyond November 2002
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Table B-3:  Monitoring Bore Details for the Four Closed Landfill Sites. 
 

Landfill Well Number Screened Depth (m bgl) Diameter 

Mandeville  North M35/8707 
(BW23/0386) 

3  12 100 mm 

Rangiora M35/8705 

(M35/10956) 
3.9  7.9 100 mm 

M35/8706 0.7  8.2 100 mm 

M35/10957 5.7  11.7  100 mm 

Oxford L35/0668 

(L35/0886) 
17.1  23.1 100 mm 

Kaiapoi M35/0507 Unknown (24.7 m deep) 152 mm 

M35/0770 Unknown (63.7 m deep) 51 mm 

M35/0829 
(M35/18473) 

Unknown (17 m deep) 50 mm 

M35/5599 Unknown (15.4 m deep) 40 mm 

M35/6670 
(M35/18472) 

Unknown (25 m deep) 50 mm 

M35/9282 Unknown 150 mm 

BW24/0208 5.05  7.05 100 mm 

BW24/209 5.0  7.0 100 mm 
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Table D-1:  Leachate Composition (Landfill Guidelines, Centre for Advanced Engineering, 2000) 

 

Species Low (g/m3) Average (g/m3) High(g/m3) 

Ammoniacal Nitrogen 30 750 3000 

Arsenic 0.005 0.16 1.6 

Calcium 10 630 2500 

Chloride 100 2100 5000 

Iron 3 398 2100 

Magnesium 40 325 1150 

Manganese 0.03 12.9 65 

Nickel 0.02 0.2 2.05 

Nitrate Nitrogen 0.1 3 50 

Potassium 10 1100 2500 

Sodium 50 1350 4000 

Sulphate 10 290 1750 

Alkalinity 300 6700 11500 

pH 4.5 7 9 

BOD 20 6590 40000 

COD 500 12500 60000 
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WAIMAKARIRI DISTRICT COUNCIL 

MEMO 

FILE NO AND TRIM NO: 039793-05 039793.01 / 230913142844 

DATE: 13 September 2023 

MEMO TO: File Note 

FROM: Kitty Waghorn, Solid Waste Asset Manager 

SUBJECT: Update to Plan Showing Potential Extent of the Kaiapoi Closed 
Landfill Leachate Plume  

This memo clarifies the changes made in updating Plan 1314, which shows the projected extent 
of the leachate plume from the Kaiapoi Closed Landfill.  

Background 
The Council-owned property at 476 Williams Street, Kaiapoi was consented as a closed landfill 
in October 1997. It is a condition of the discharge consent from Environment Canterbury 
(CRC971356) that the Waimakariri District Council is to record on the Land Information 
Memoranda (LIM) for each of the properties within 500 metres in the downgradient direction of 
groundwater flow of the site, the potential for groundwater below and upgradient of the property 
to be affected by landfill leachate. 

The original Plan 1314 was developed in 1999/2000, as stipulated by the above condition. A 
significant amount of development has been undertaken on the neighbouring land since 2010, 
and the plan was reviewed and updated in September 2023. 

Update 
The September 2023 amendments show: 

 Where landfill activity was undertaken on the Council-owned property.
 The locations of the original monitoring bores and of the new bores that are now used for

groundwater monitoring purposes.
 The current location of the Kaiapoi Lakes water quality monitoring point.
 The new roading network and properties that have been developed since 2010.

No changes have been made to the extrapolated leachate plume extent or to the 500m radius 
curve. 

The updated plan 1314 (issued on 13 September 2023) is appended to this memo. 
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be independently verified before taking any action reliant upon it.

Credits:

Waimakariri District Council, Land Information New Zealand, 2025
Urban and Rural Aerial Imagery, 2023 Birch Hill Cemetery UAV
Imagery, 2022-23 Cust Cemeteries UAV Imagery, Waimakariri District
Council, Waimakariri District Council
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Notes on Flood Hazard Mapping 
 
The attached plan shows the result of a flood mapping exercise that has been carried out by the Waimakariri District Council. 
 
There are a number of notes that need to be considered when using this information. 
 
1. Annual Exceedence Probability. 
 

The rainfall used in this mapping is the 0.5% Annual Exceedence Probability (AEP) rainstorm.  This is based on there being 
a 0.5% probability in any one year that there will be a rainstorm of this severity.  This is sometimes referred to as the 1 in 
200 year storm. 
 
Note that if a property has flood hazard shown in the 0.5% AEP it will likely be subject to flooding in more frequent events.   

 
2. Flood Hazard Categories. 
 

The flood hazard categories are based on both the depth and velocity of the flood water as shown on the following diagram. 
 
            

 
 
3. Flood Modelling 

 
This flood modelling shows the combined effects of: 

• Localised Flooding, flooding in response to rainfall 
• Ashley Breakout, flooding in response to a breakout event on the Ashely River 
• Coastal Inundation, flooding in response to storm surge, sea level rise and river flows 

 
Detailed information on the flood models including the technical modelling reports are available on the Council’s Natural 
Hazards Portal on the Council website. 

 
4. Generalised Flooding 

 
This flood modelling is for generalised, area wide, flooding risk mapping only.  It does not take into account all site specific 
flood risks that may occur on individual properties.  There may be areas of ponding or overland flow that occur but are not 
shown on this flood modelling.   This may be due to local topographical characteristics or due to the location and levels of 
building floors in relation to the surrounding ground.  This flood mapping has been carried out to help identify areas that may 
be at an increased risk of flooding, it is not an accurate prediction of flood levels.   
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5. Land Changes 
 

The results from this exercise will be less accurate in areas where major development or significant changes in the shape of 
the land has occurred since 2005.  This is particularly important to note in new subdivision areas where new roads have 
been constructed or filling has occurred.  The eastern area of the district including Rangiora, Kaiapoi and Woodend uses 
ground information updated in 2014. In some cases more recent subdivision areas have been included where information 
was available.  

 
6. District Plan 

 
The attached Flood Map, published in 2020, is based on recent flood modelling work.  This flood mapping has been formally 
adopted by Council and included in the Proposed Waimakariri District Plan. 
 

7. Further Information 
 

To find further information on flooding and flood hazard please refer to the following links: 
 

• https://www.waimakariri.govt.nz/environment/natural-hazards 
• https://www.ecan.govt.nz/your-region/your-environment/natural-hazards/floods/ 
• https://www.cdemcanterbury.govt.nz/hazards/floods/ 
• https://niwa.co.nz/natural-hazards/hazards/floods 

 

https://www.waimakariri.govt.nz/environment/natural-hazards
https://www.ecan.govt.nz/your-region/your-environment/natural-hazards/floods/
https://www.cdemcanterbury.govt.nz/hazards/floods/


 

 



 

Tsunami inundation extent map – Refer to Natural Hazards for further information 



 This property is eligible for the Council’s kerbside collection service. This 
includes collection of recycling and an optional organics and rubbish wheelie 
bin service. Information on these services is available at: 
https://www.waimakariri.govt.nz/services/recycling-rubbish-and-organics 

New property owners may swap the size of bins allocated to their property 
within 3 months of taking possession, without paying a bin delivery/removal 
fee, by telephoning the Customer Services Team on 0800 965 468.

https://www.waimakariri.govt.nz/services/recycling-rubbish-and-organics
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Kerbside Bins – Information for New property Owners 
 

The Council’s optional kerbside rubbish and organics collection service was introduced on 1 July 

2019 to complement the existing wheelie bin recycling collection. 

 

If there are rubbish and/or organics bins at your property, your annual rates will include the rubbish 

and/or organics service. These rates are set for the financial year and vary according to the size 

of the bin supplied. 

 

Organics (green lid) and Rubbish (red lid) bins at the property 

 

As a new property owner, you have the opportunity to join the wheelie bin rubbish and organics 

collection. Also for a limited time, you may change the bin selections made by the previous owner 

of your property.  

 

If you have rubbish and/or organics wheelie bins at your property and these are not suitable for 

your use, you are able to change the size of the bin or bins within 3 months of the sale settlement 

date without paying a delivery/removal fee or the cost of additional capacity. You may also cancel 

the service.  

 

Contact Customer Services to arrange a swap of bin sizes or to send the bins back. Please 
remember that there is no adjustment to your rates until next 1 July, and if your request is received 
more than 3 months after settlement, a fee for additional capacity will be payable if you are upsizing 
the bin, and a delivery/removal fee will be payable per set of bins. 
 
Joining the Organics and Rubbish bin collection 

 

To join the optional services, contact Customer Services to request the bin or bins you require. 

You will be asked to pay a proportion of the cost of the collection service for the remainder of the 

rating year, and a bin delivery fee per set of bins. The fees will need to be paid before the bins are 

ordered. The cost of the collection will be added to your rates from the start of the next rating year. 

 
Ohoka/Swannanoa/Mandeville area have Recycling and Rubbish bin collections only 

 

As part of the new kerbside service a wheelie bin rubbish collection service is available to those 

properties in this area that currently have a recycling wheelie bin. Please let us know if you would 

like to have a fortnightly wheelie bin rubbish collection. The rubbish bag and organics collection 

is not available here. You can see if your property is inside the collection area by using our 

interactive map on waimakariri.govt.nz/rethinkrubbish.  

 

 
  



More about the Service 

 

The services offered are outlined on our website, together with costs, collection day calendars and 

information on what is accepted for collection in each bin. 

 

Sign up for alerts and collection day reminders using our new website tool feature – 

waimakariri.govt.nz/rethinkrubbish 

 

You can make your choice by talking to Customer Services at any Council Service Centre, 

sending an email to office@wmk.govt.nz or phone us on 0800 965 468 

 

Landlords 

 

As the ratepayer, you are the only person who can request the Organics and Rubbish bin kerbside 

collection services as the chosen services will directly affect your rates. Your tenants may wish to 

talk to you about their preferred choice and may be willing to pay extra for a bin service. 

 

Kerbside Recycling 

 

If you decide not to choose any of the rubbish or organics wheelie bin options, you will still have a 

recycling wheelie bin allocated to your property. Collection is fortnightly, and this service is funded 

by the annual Kerbside Collection Rate. You may also swap the size of this bin for free within 3 
months of your property sale settlement. Outside this time a delivery/removal fee will apply. 
 

If your property is a new build you may need to order your recycling wheelie bin from Customer 

Services. 

 
Find out more… 

 

Have a look at the information on our website, then if you have any questions, please call us on 

0800 965 468. 

 

 

Yours faithfully 

 

 

Customer Services 
 

mailto:office@wmk.govt.nz

