


















































 

 

 

 

T&T job no: 17464.002 
05 December 2005 

Whangarei District Council 
Forum North 
Private Bag 9023 
Whangarei 
 
 
Attention: Harvey Schroyen 
 
 
Dear Harvey 
 

Review and Usage of Mine Subsidence Hazard Zones  
for Kamo and Hikurangi 

 

1 Introduction 

Following your request 28th November we have reviewed the Mine Subsidence Hazard 
Zonations for the Kamo and Hikurangi, in order to produce an Addendum to our earlier 
reports for of 19991 and 20012 and 20053. 

2 Method 

The Review involved: 

• Searching our archives for data relating to the creation of mine subsidence hazard 
zones, investigation of the necessity for/methods of defining error bars/buffers on the 
zones. 

• Production of a summary sheet of how the zones are defined and council’s building 
requirements for each zone. 

                                                      

1  “Mine Subsidence Hazard, Kamo Area, Whangarei”; Report for Whangarei District Council, March 1999; T+T 
reference 17464.  

2   “Mine Subsidence Hazard, Hikurangi Area, Whangarei”; Report for Whangarei District Council, January 2001; 

T+T reference 18596.  

3   “Mine Subsidence Hazard, Kamo Area, Whangarei”; Report for Whangarei District Council, March 2005; T+T 

reference 17464.001 (update of the October 1999 report).  

 



 

 

• Indication of appropriate use of mine subsidence hazard zones with respect to any 
uncertainty/error bar in the data. 

We present our summary sheet in Appendix One. 

We trust that this addendum clarifies the issues that relate to appropriate application of the 
mine zones we defined in our earlier reports. If you have any further questions, please do 
not hesitate to contact us. 

3 Applicability 

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

 

 

 

TONKIN & TAYLOR LTD 

Environmental and Engineering Consultants 

Report prepared by: Authorised for Tonkin & Taylor by: 

 

 

.......................................................... ...........................….......…............... 

Marion Irwin Nick Rogers 

Engineering Geologist Project Co-ordinator 

 

19-Dec-05 
p:\17464\17464.002\workingmaterial\mri051205letterreport.doc 

 



 

 

Appendix A: Addendum to Tonkin and Taylor Reports: 

1 “Mine Subsidence Hazard, Kamo Area, Whangarei”; Report for Whangarei District 
Council, March 1999; T+T reference 17464. 

2 “Mine Subsidence Hazard, Hikurangi Area, Whangarei”; Report for Whangarei District 
Council, January 2001; T+T reference 18596:  

3 “Mine Subsidence Hazard, Kamo Area, Whangarei”; Report for Whangarei District 
Council, March 2005; T+T reference 17464.001 (update of the October 1999 report). 



 

 

Mine 
Zone 

Definition of 
Mine Zone 

 

WDC Policy for Building in Kamo and Hikurangi Mine Zone  

Zone 1 
(high risk of 
subsidence) 

Areas where there is 
less than 10xt cover, 
where t=seam 
thickness. Average 
tends to be about 
20m, based on seam 
thickness of 2m. 
Within these areas 
there is a potential for 
“crown holing”. 

Zone 1 

A) Building Control Policy for Building In Mine Zones 

December 1995 

1. Building consents are only to be issued for: 
i) Repair of existing buildings. 
ii) Minor extensions to existing buildings. 
iii) Erection of single storey accessory buildings not exceeding 50m2 in area (e.g. carports, garages 

etc). 
iv) Erection of fences, walls and retaining walls. 
v) Single storey housing that can be transported intact, constructed using light weight building 

materials with the proviso that buildings or part thereof, located within a 20 metre radius of air 
shafts and mine entrances are supported with a full geotechnical appraised by a suitable 
qualified engineer. 

 

2. Building Consents are to be issued only to the owner of the property, under Section 36(2) of the 
Building Act, with an entry on the Certificate of Title to the land that a building consent has been 
issued in respect of a building on land subject to subsidence. 

 

B) Policy Ammendment, 2000 adds 

1. That areas in zones one and two indicated in the Tonkin and Taylor report (figure 1 zones 1 and 2 to 
the west of zone 3) will require building consents be granted under 36(2) with the appropriate 
engineer’s report, unless the engineer can show council (subject to expert review by council’s 
consultant) that Section 36 is not applicable or that the hazard can be mitigated: 

AND 

subdivision and landuse requests associated with building development, will require an appropriate 
engineer’s report, subject to expert review with regard to the Tonkin and Taylor report. 

2. That no building will be permitted within 20 m of  a mine shaft, crown hole or mine entrance unless 
it can be demonstrated that the hazard can be mitigated or that building damage can be prevented. 

3. That in all areas which are undermined (zones 1, 2 and 3) building design and construction must 
make allowances for potential subsidence. 

 

Zone 2 
(moderate 
risk of 
subsidence) 

1)Areas where 
overburden is 
between 20 and 10m 
thick. Within these 
areas there is a 
potential for “trough 
subsidence”, which 
could result in ground 
surface deformation, 
and damage to 
structures and 
services. 

2) areas where there 
has been 2 seam 
pillaring and greater 
than 100m cover 
exists. Possible 
problems associated 
with this zone would 
be surface settlement, 
horizontal strains and 

Zones 2 and 3 

A) Building Control Policy for Building In Mine Zones 

December 1995 

1. In all cases construction methods adopted must allow for potential subsidence and may require specific 
design. 

2. Proposed Building Works or part thereof located within a 20 metre radius of air shafts and mine 
entrances are to be supported with a full geotechnical appraisal by a suitably qualified engineer. 

 

The Council may issue Building Consents to the owner of the property, under Section 36(2) of the Building 
Act, with an entry on the Certificate of Title to the land that a building consent has been issued in respect 
of a building on land subject to subsidence.  

B) Policy Ammendment, 2000 adds 

4. That areas in zones one and two indicated in the Tonkin and Taylor report (figure 1 zones 1 and 2 to 
the west of zone 3) will require building consents be granted under 36(2) with the appropriate 
engineer’s report, unless the engineer can show council (subject to expert review by council’s 
consultant) that Section 36 is not applicable or that the hazard can be mitigated: 



 

 

subsidence fracturing. 
(ref T+T 17464.001 
(2005)) 

AND 

subdivision and landuse requests associated with building development, will require an appropriate 
engineer’s report, subject to expert review with regard to the Tonkin and Taylor report. 

5. That no building will be permitted within 20 m of  a mine shaft, crown hole or mine entrance unless 
it can be demonstrated that the hazard can be mitigated or that building damage can be prevented. 

6. That in all areas which are undermined (zones 1, 2 and 3) building design and construction must 
make allowances for potential subsidence. 

 

Zone 3 (low 
risk of 
subsidence) 

Areas where depth to 
the workings is 
greater than 100m 
below the surface. 
Minor surface 
deformation is 
possible, but is 
unlikely to result in 
significant damage to 
structures. 

Zones 2 and 3 

A) Building Control Policy for Building In Mine Zones 

December 1995 

3. In all cases construction methods adopted must allow for potential subsidence and may require specific 
design. 

 

4. Proposed Building Works or part thereof located within a 20 metre radius of air shafts and mine 
entrances are to be supported with a full geotechnical appraisal by a suitably qualified engineer. 

 

5. The Council may issue Building Consents to the owner of the property, under Section 36(2) of the 
Building Act, with an entry on the Certificate of Title to the land that a building consent has been 
issued in respect of a building on land subject to subsidence. 

 

 B) Policy Ammendment, 2000 adds 

7. That areas in zones one and two indicated in the Tonkin and Taylor report (figure 1 zones 1 and 2 to 
the west of zone 3) will require building consents be granted under 36(2) with the appropriate 
engineer’s report, unless the engineer can show council (subject to expert review by council’s 
consultant) that Section 36 is not applicable or that the hazard can be mitigated: 

AND 

subdivision and landuse requests associated with building development, will require an appropriate 
engineer’s report, subject to expert review with regard to the Tonkin and Taylor report. 

8. That no building will be permitted within 20 m of  a mine shaft, crown hole or mine entrance unless 
it can be demonstrated that the hazard can be mitigated or that building damage can be prevented. 

9. That in all areas which are undermined (zones 1, 2 and 3) building design and construction must 
make allowances for potential subsidence. 

 

Notes (The worked areas 
have been projected to 
the surface at an angle 
of 60 to the horizontal 
(angle of draw) to 
allow for the 
increased area that 
would be affected 
should subsidence 
occur. This means that 
deeper workings will 
have a greater 
projected area of 
potential subsidence 
than shallower 
workings.) 

A) The 1995 Policy also states that: 

“No building work is permitted where the risk of subsidence is increased by the proposal. 

All Building Consents for building work in mining zones are to be considered in terms of Section 36(2) of 
the Building Act. 

Construction methods used are to be compatible for any possible subsidence that may occur.” 

 

B) WDC Policy is now outdated, since the new Building Act 2004 took effect in its entirety on 31 March 
2005. 

The relevant parts of Section 36(2) of Building Act 1991 are now replaced by Sections 72 and 73 of the 
Building Act 2004. 

 

C) Please note that although the rules are the same for both Zones 2 and 3, it is useful to maintain these 



 

 

zones to indicate the different potential for damage to a property owner considering development of the 
land. 

 

D) T+T ref. 17464.001has the additional suggestion that: 

“WDC should adopt a cautious approach on subdivision of green-field sites for urban development in 
areas which are undermined.  We recommend that no further subdivision of land in Zone 1 or Zone 2 be 
permitted, and that the extent of subdivision of land in Zone 3 be restricted.” 

T+T 
reference 

Mine Subsidence 
Hazard, Hikurangi 
area, Whangarei. 
Report for Whangarei 
District Council, 
2001). T+T ref. 18596 

Mine Subsidence Hazard, Kamo area, Whangarei. Report for Whangarei District Council, 2005). T+T ref. 
17464.001 

Application 
of Mine 
Zonations 

A) The mine zones are drawn conservatively, so that their boundary represents the outermost limit of possible subsidence. In 
other words, any error bar/ uncertainty buffer is included within the zone itself. 

 

B) The rules that apply to any proposed building work are defined by taking the highest hazard zonation that affects the 
proposed building and its amenities (not the whole property). 

 

C) For example, if only part of a property is defined as being within a mine subsidence hazard zone, then the above rules will 
only apply if any part of the proposed building and/or its amenities lie(s) within the zone. If the proposed building and its 
amenities lie entirely outside the mine hazard zone, then these rules do not apply: the proposed building works are to be 
treated as not being at hazard of mine subsidence. 

 

D) Likewise, if part of the property is defined as being within a high mine subsidence hazard, and part is defined as being of 
moderate hazard, the rules for high hazard will only apply if the proposed building and/or its amenities lie(s) within the high 
hazard zone. If the proposed building and its amenities lie entirely within the moderate mine hazard zone, then the proposed 
building works are to be treated as being at moderate hazard of mine subsidence. 
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