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1.   Introduction 

1.1   These closing submissions draw on the initial evidence of Dr Keith Woodford, his expert witness 

Dr Peter Almond, evidence of the Christchurch City Council (CCC) flood and stormwater 

engineer Mr Brian Norton, evidence of the CCC liquefaction specialist Mr Peter Kingsbury, and 

cross examination of all of the above. These closing submissions also draw on the Memorandum 

of Counsel on behalf of the CCC updated final plan (CCCURP) dated 17 March 2016. 

2.  Key Issues 

2.1.  In relation to South Halswell, the CCURP fails to identify and respond to specific issues of flood 

risks identified in the evidence. These relate to   (a) surface flooding from rainfall events, and (b) 

aquifer-transmitted energy pulses from earthquakes with epicentres west of Christchurch 

(primarily but not necessarily exclusively relating to the Alpine Fault and various foothill faults).  

 

3.  Surface Flooding 

3.1.  Empirical photographic evidence was presented in my own evidence (Submitter 2314, Figures 2-

9) of extensive overland flooding from the Quarry Park and surrounding catchment, across South 

Halswell, before it enters the Halswell River. No attempt was made to refute the empirics of this 

evidence, although Mr Norton described it as ‘anecdotal’ (Rebuttal Evidence of 5 January 2016, 

para 2.2) and clarified in cross examination that he considered this documented empirical 

evidence to be ‘anecdotal’ because the date but not specific time of each photo was provided 

(Hearings Transcript of 11 January 2016, pp71-72).  These times can be made available, but the 

key point is that the floods have traversed and will traverse this land at all times of the day and 

for prolonged durations (days).   

 

3.2.  There has been no modelling data presented by the CCC to these Hearings quantifying flows 

from the Quarry Park and surrounding catchment.  Indeed the flood modelling data currently 

available (but not presented by the CCC) does not relate to the Quarry Park and surrounding 

catchment (see cross examination of Mr Norton by Dr Woodford, Hearings Transcript of 11 

January 2016, p72), and therefore in relation to South Halswell can only relate to waters that 

have already entered the Halswell river system and thereafter may flood to the calculated level 

of 21.3RL (200 year flood). However, the flooding risks at South Halswell relate to waters before 

they enter the Halswell River and coming primarily from the Quarry Park and surrounding 

catchment. These sub-catchment flows may be challenging to model but the empirics are clear. 
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3.3.  There is an observational statement by Mr Greene as the representative of Submitter 2412, the 

Kennedys Bush Neigbourhood Association, who stated in his oral presentation that, in his 

experience going back to 1960, he had seen “many occasions where that whole area [referring 

to the South Halswell ODP] is completely inundated”.  This experiential evidence was not 

refuted. 

 

3.4.  The CCURP, and the Hearings evidence of Mr Norton, demonstrate inadequate understanding of 

the topology of South Halswell.   For example, it is notable that the CCURP states at 8.6.20.A that 

‘Greens Stream runs across the southern part of the neighbourhood from Halswell / Tai Tapu Rd 

(SH75) to Kennedys Bush Road”.  This statement is factually incorrect. It actually runs in the 

reverse direction from Kennedys Bush Road to Tai Tapu Road and then into the Halswell River.  

Similarly, in cross examination of Mr Norton by myself, (Hearings Transcript of 11 January 2016, 

p68) Mr Norton was asked to confirm that Greens Drain (which the CCURP refers to as Greens 

Stream) was the only natural outlet from South Halswell. Mr Norton was unwilling to state a 

perspective on that point (op cit, p68, lines 36-42). These examples illustrate the lack of specific 

catchment knowledge by relevant CCC staff. 

 

3.5.  An outcome of not understanding the importance of waters flowing from the Quarry Park and 

surrounding catchment is that, in the CCURP of 17 March 2016, there is no protection for Area 3 

from these floodwaters. Rather, the proposed swale (as shown diagrammatically at the end of 

Section 8.6.20) lies to the west of Area 3 whereas the key protection need is from the east. 

 

3.6.  If surface flooding from the Quarry Park catchment were the only flooding risk, then these risks 

could be abated but not eliminated by placing a large detention area along the eastern boundary 

of South Halswell parallel to Kennedys Bush Road.  This would have positive implications for 

landscape amenity issues as sought by Submitter 2412.  It would also preclude driveways leading 

directly onto Kennedys Bush Road; rather, the easternmost line of houses would look across the 

eastern detention area and Kennedys Bush Road to the Quarry Park.  

 

3.7.  Arising from the misunderstanding of the implications of flooding from Quarry Park and 

adjacent areas, the overall proposed placement of flood detention issues is far from optimal. 

Although the proposed detention structures in the south west corner of South Halswell would be 

protective in relation to waters subsequently reaching the Halswell River, they are of very 

limited protective value for South Halswell itself. This is because waters have to flow through 

South Halswell to get to these detention areas.   To the extent they offer any protective value to 

South Halswell, it will be because of a capacity to receive backwater flooding up the Halswell 

River and into Greens Drain. (It is noted that there is an existing consent CRC094177 of 14 July 

2011 for a minimum capacity 15,000 cubic metre detention basin in this general location within 

South Halswell specifically for stormwater discharging from development of South Halswell per 

se, but this is not for management of water coming from the Quarry Park and surrounding 

catchment and which then travels across South Halswell.)  

 

3.9. The key insight in resolving all of the above is to recognise that South Halswell is an active flood 

plain that naturally receives and spreads the waters from the Quarry Park and surrounding 

catchment before those waters enter the Halswell River.  Any urban development on this flood 

plain that actively carries surface water as a natural process of heavy rainfall events is 

fundamentally flawed.  
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4. Earthquake Risks 

4.1.  There is agreement from all parties that there are significant issues associated with liquefaction 

risks within South Halswell.  There is, however, disagreement amongst the parties as to the 

importance, in the context of South Halswell, of energy pulses transferred through the aquifer 

by earthquakes with epicentres west of Christchurch, which create positive head. Consequently, 

there is disagreement as to the overall extent of the earthquake related risks.   

 

4.2.  Despite the photographic evidence and observational evidence from the 4 September 2010 

Darfield / Greendale earthquake presented in my own evidence (Submitter 2314, Figures 11-19), 

and published research on this topic as documented in my own evidence (Sections 1 and 4), no 

parties have called a specialist in aquifer and artesian hydrology to these hearings.    

 

4.3.  My own evidence is that the immediate flooding of South Halswell associated with the 4 

September 2010 earthquake was a unique outcome relative to other parts of Christchurch City 

and surrounding areas (Submitter 2314, Section 2.2)). That point was not conceded by Mr 

Kingsbury, but no evidence was produced to rebut the empirical photographic evidence 

provided. Mr Kingsbury conceded that he was not a hydrologist (cross examination by Dr 

Woodford, Hearing Transcript of 11 January 2016, p99, line 10)  but asserted as to what he 

would have found if he had carried out investigations, either specific to South Halswell at the 

time of the earthquake, or subsequently using satellite photos taken that day. But Mr Kingsbury 

had not undertaken, and did not present, any such investigations (op cit, pp96-97). Accordingly, 

such assertions, which relate to aquifer hydrology, and which lie beyond Mr Kingsbury’s field of 

acknowledged expertise, can have no probative value.  The documented observational evidence, 

supported by published research from GNS scientists presented as documentation in my own 

evidence (Sections 1 and 4), therefore stands without refutation. 

 

4.4.  Fundamental to understanding the earthquake-related flood risks at South Halswell, is 

recognition of the specific geological and hydrological features of South Halswell and how these 

combine together.  In particular, the special feature of earthquake risk that sets South Halswell 

apart, is not liquefaction caused by shaking (which is common to South Halswell and many other 

areas), but flooding from an energy pulse transmitted through the aquifer.   

 

4.5.  In my own evidence (Section 2, para2), I stated that the specific conditions of South Halswell are 

unique in the Christchurch region. These conditions arise from the coalescence of very recent 

(approximately 600 years) unconsolidated deposits from the Waimakariri River (Evidence of Dr 

Peter Almond, Section 1.9) combined with the effects of being immediately adjacent to and 

overlaying the volcanic structures of Banks Peninsula.  In regard to the recentness of the 

deposits, this contrasts to many other (but not all) areas of the plains where the deposits are 

older and hence covered through millennial-scale aggradation processes.  In relation to the 

underlying volcanic structures of Banks Peninsula, there is no other identified site in Canterbury 

where recent unconsolidated deposits abut these structures as occurs here. 

 

4.6.  Accordingly, the key insight in relation to earthquakes is that the CCURP fails to identify and 

respond to the specific combination of earthquake-related risks at South Halswell that go beyond 

classic liquefaction caused by shaking.  This failure arises from a lack of interrogation by the CCC 

of the appropriate disciplines, and in particular, the field of aquifer hydrology. The necessary New 

Zealand expertise is to be found within GNS, who have published and are publishing on these 

matters. (Refer to Submitter 2314 Evidence Sections 1 and 4.) 
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5. Relief Sought 

5.1.   There would seem to be five possible decisions. 

 

5.2.   The first and preferred relief would be to acknowledge that natural hazards associated with 

South Halswell are sufficient to require rejection of the proposed RNN designation. This land 

needs, on account of the associated natural hazards, to remain in non-urban land uses.  

 

5.3.   The second option would be to leave the designation as non-urban in the interim, but require 

the CCC and / or developers to undertake comprehensive investigations should it / they wish to 

pursue a subsequent urban designation for this land.  The required investigations would include 

the full range of engineering, geomorphology, aquifer hydrology, and surface flooding, including 

overland flows from waters from (a) the Quarry Park and surrounding catchment, and (b) 

earthquake-related pulses of aquifer water.  

 

5.4.   The third option would be to permit the proposed urban designation but with much stricter 

requirements in relation to resource consent requirements that take all of the above issues into 

consideration. In practice, these requirements, if followed diligently would in all likelihood make 

development economically infeasible.   So this is not an efficient planning option. 

5.5.   The fourth option would be to approve the proposal subject to a new detention area adjacent 

to and parallel to Kennedys Bush Road. This will reduce (but not eliminate) the risks from 

rainfall-related flooding from the Quarry Park and surrounding catchment, and will provide 

enhanced amenity values, but will not reduce the earthquake-related risks. Accordingly, there 

remain prospects of profound natural-hazard outcomes. 

 

5.6.   The fifth option is to approve the current CCURP.  With this option, natural hazards crises are 

close to inevitable within operative-plan timelines. 

   

Keith Woodford 

24 March 2016 

Email: kbwoodford@gmail.com 

Mobile 021 2688 343 
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