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1. INTRODUCTION 

 

1.1 My full name is Graham James Harrington.  My experience and 

qualifications are set out in my evidence in chief dated 13 February 2015. 

 

1.2 This rebuttal evidence is provided in response to the supplementary 

evidence filed by Mr Warren Lewis for Cashmere Park Trust and 

Cashmere Rural Landowners Incorporated on 5 March 2015. 

 

1.3 I confirm that I have read the Code of Conduct for Expert Witnesses 

contained in the Environment Court Practice Note 2014 and that I agree to 

comply with it. I confirm that I have considered all the material facts that I 

am aware of that might alter or detract from the opinions that I express, 

and that this evidence is within my area of expertise, except where I state 

that I am relying on the evidence of another person. 

 

1.4 For part of this rebuttal evidence I rely particularly on information provided 

by Jeremy Walsh of NIWA who was the modeller of the Heathcote River for 

the Council which was used for the purposes of the proposed Review of 

the District Plan (pRDP).  This is in the form of an email which is appended 

to this evidence and which comments on the Mr Lewis’ Supplementary 

Evidence of 5 March 2015. 

 

2. SUBMITTER #328 - CASHMERE PARK TRUST AND CASHMERE RURAL 

LANDOWNERS INCORPORATED – SUPPLEMENTARY EVIDENCE OF 

WARREN LEWIS DATED 5 MARCH 2015 

 

2.1 Mr Lewis has raised a number of matters which I consider it necessary to 

comment on.  I set out my responses to the various issues below. 

 

Seismic settlement of Hendersons Basin 

 

2.2 I do not know what information Mr Lewis used to form an opinion that 

Hendersons Basin had generally settled by 100mm as a result of the 

earthquakes.  However this assertion is not accepted by Mr Walsh based 

on his analysis of the corrected 2003 and the 2011 lidar images.   Mr 

Walsh is of the view that the general settlement was negligible and thus 
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there would be a negligible effect on calculated storage levels in the basin 

for the 1/200 year design storm used in the generation of the pRDP Floor 

Level and Fill Management Areas.  Given Mr Walsh’s personal knowledge 

of the relevant information and the absence of any specific information 

underpinning Mr Lewis’ evidence, I accept Mr Walsh’s view over that of Mr 

Lewis. 

  

 Flood storage volume in Hendersons Basin 

 

2.3 Mr Lewis has disputed the computer generated volume stored in 

Hendersons Basin in the 1/200 year design storm and has done some 

rudimentary calculations to demonstrate his point.   I consider it is very 

clear from Mr Walsh’s appended comments that, if the correct assumptions 

are used, a rudimentary calculation of volume stored in Hendersons Basin 

in the 1/200 year design storm can yield a result which is very similar to 

that generated by the computer model.  This serves to assure me that the 

model results are reasonable. 

 

 The use of Hendersons Basin 

 

2.4 Mr Lewis has commented on the use of Hendersons Basin and noted that 

the City Council now owns about half of the basin.  I can confirm that this 

land has been purchased by the Council for stormwater mitigation 

purposes on a willing seller basis.  A small portion of this area has already 

been formed into stormwater treatment ponds and other areas are likely to 

be developed in the future for this purpose.   

 

2.5 Mr Lewis comments in his paragraph 2.2 that “they think that the 

Henderson Basin is theirs to dump flood waters into …”, and in paragraph 

4.3 that “houses have been flooded and in some cases areas cannot now 

be farmed”.  He also comments in paragraph 4.4 that “land that did not 

flood even in a 5 year storms now floods in 2 year storms”.   

 

2.6 No specific evidence supporting these assertions has been supplied so I 

am unable to comment on the specific points.  I can however confirm that 

the City Council does not, in fact, allow any additional area to be 

developed unless they are fully mitigated.  Additional retrofit stormwater 
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mitigation is also installed where possible along with the mitigation for new 

development to better manage the stormwater from existing historic 

unmitigated development.  The Awatea Basins alongside the new Wigram 

Skies development are a good example of this where a 10Ha site is used 

to provide treatment and detention for the stormwater from the Hornby 

area as well as the new development on the old Wigram Airport land.  The 

Awatea basin site also has a sufficiently low groundwater level to allow 

discharge of some treated stormwater to ground which means that such 

water is effectively removed from the drainage network during a storm 

event. 

 

2.7 I have included below an aerial photograph taken from a helicopter, of the 

Awatea Basins immediately after the storm event of 5 March 2014.  The 

photograph shows part of Wigram Skies new development in the 

foreground.  I accompanied the professional photographer on this flight.  

This photograph demonstrates the basins in action detaining the water in 

the upper Heathcote catchment and thus providing capacity for discharges 

from Cashmere Stream, which drains Hendersons Basin.  It is noteworthy 

that the downstream lower grassed basins in this photograph of the facility 

have not been filled in this significant event and therefore, since they have 

not been overwhelmed, the Awatea basins would have made an important 

contribution to limiting flooding in that storm.  
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 Hendersons Basin model representation 

 

2.8 In paragraph 5.3 Mr Lewis comments that “the 1D portions of the model 

will be operating on the old cross sections and hence not showing the 

flows they should at each flood level”.  For the purposes of the pRDP, the 

model scenario is a 1/200 year event which overwhelms the Hendersons 

Basin 1D elements in the model.  These 1D elements are the small drains 

within Hendersons Basin.  I would expect this to be a very minor effect on 

flood levels in the 1/200 year scenario, given Mr Walsh’s comments on the 

earthquake induced changes in the basin as being “negligible”.  It is 

nonetheless planned that these small channels will be re-surveyed for the 

next revision of the model so that it can be used with confidence in the 

smaller design event scenarios. 

 

2.9 In paragraph 5.7 Mr Lewis comments that the changes to the culverts 

under Milns Rd and Sparks Rd have not been updated in the model and 

that this change is nearly 4 years old.  I have made investigations within 

the Council and can confirm that work began on the culverts in 2011, but 

the culverts were not operational till 2013.  As for the small drains, this 

would have very little impact on the maximum modelled flooding levels in 

Hendersons Basin in a 1/200 year event.  As I noted earlier, these features 

will also be updated in the next revision of the model. 

 

 Remapping 

 

2.10 I therefore do not accept Mr Lewis’ conclusion that the present mapping in 

Hendersons Basin is “not accurate” for current the purposes of the pRDP 

and thus I do not support the need for a special provision in the pRDP to 

require remapping of this area. 

 

 

Graham James Harrington 

9 March 2015 
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Appendix A – Copy of email from Jeremy Walsh 

 

 
From: Jeremy Walsh [mailto:Jeremy.Walsh@niwa.co.nz]  
Sent: Friday, 6 March 2015 2:38 PM 

To: Harrington, Graham 
Subject: RE: Submission 328 - Natural Hazards - Warren Lewis 

Hi Graham, 
 
We have run some checks on Warren Lewis’s calculations.  These checks are not comprehensive but 
are sufficient to show that the water balance in the model is reasonable and to support the RL19.2 
maximum flood level in Henderson’s Basin for a 1/200 AEP event with 16% allowance for increased 
rainfall due to climate change. 
 
For the check, we have  repeated Warren Lewis water balance calculations, but with modifications 
to better represent what is incorporated in the hydrological and hydraulic models.  The main points 
of difference are as follows: 
 

1)      Contributing catchment area – we have calculated the contributing catchment area 
excluding Henderson’s Basin itself to be 1572 ha.   Henderson’s Basin adds another 279 ha, 
giving a total of 1851 ha.  We assume Warren Lewis’s estimate of 1624 ha excludes 
Henderson’s Basin.  

2)      Hydrological losses – the hydrological model adopts an ultimate infiltration rate of 2 mm/hr 
for the flat subcatchments feeding into Henderson’s Basin and 0.5 mm/hr for the large hill 
subcatchment representing Hoon Hay Valley.  Averaging on a catchment area weighted basis 
gives an average ultimate infiltration loss of 1.3 mm/hr.   This is slightly less than the 2 
mm/hr figure used in Warren Lewis’s water balance calculations.   Other losses such as 
wetting, puddling etc are unlikely to be significant when averaged over a 36 hour period and 
are ignored for the purpose of this check calculation. 

3)      Rainfall on Henderson’s Basin.   We include Henderson’s Basin in the calculation.  
Henderson’s Basin quickly ponds during high rainfall events.  The model assumes the soil is 
saturated, so that direct rainfall falls without infiltration loss. 

4)      Cashmere Stream outflow – The model gives an average outflow over the 39 hour period of 
simulation to just after the flood peak of 8 m3/s.   Warren Lewis has based his calculation on 
an average outflow of 10 m3/s.  A 10 m3/s flow corresponds to the peak outflow, not the 
average outflow.  We have adopted 8 m3/s for the average outflow. 

5)      From a maximum depth digital elevation model derived from  200 y modelling with the Post 
Dec2011 DEM,, we have calculated the volume of water stored within the ponded area 
within Hendersons Basin and Hoon Hay Valley combined.  The calculation gave a storage of 
2,390,000 m3.   We note this may slightly over-estimate storage as maximum depth in Hoon 
Hay Valley may not occur at the same time as it does in Hendersons Basin. 

6)      Warren Lewis states that Hendersons Basin has dropped by 0.10 m due to the Christchurch 
earthquake.  To check whether this is correct we computed, over an area encompassing the 
200 year flood extents in Henderson Basin and Hoon Hay Valley,  the mean elevation 
difference between the pre earthquake and Dec 2011 post-earthquake digital elevation 
models.  Both DEMs are derived directly from LiDAR survey data and have a 10 m x 10 m 
resolution.   We calculated  a 7 mm drop in elevation.  Based, on this result, we conclude 
that elevation change in Henderson’s Basin as a result of the Christchurch earthquakes is 
negligible.  
 

mailto:Jeremy.Walsh@niwa.co.nz
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We now repeat Warren Lewis’s calculations, revised to account for the above points of difference: 
 
We adopt the same 200 year storm intensity of 6.18 mm/hr. 
Allowing for a 1.3 mm/hr infiltration loss (see point 2 above), Net Runoff = 6.18-1.3 mm/hr = 4.88 
mm/hr 
 
Net run off from contributing catchments (excluding Hendersons Basin itself) = 4.88mm/hr  * 36 hr = 
175 mm 
Direct rain on Hendersons Basin (see point 3 above)    =  6.18mm/hr * 36 hr = 222 mm 
 
Volume of runoff from contributing catchments (excluding Hendersons Basin itself) 
      = 0.175 m * 1572 ha * 10000 m2/ha  = 2,751 ,000 m3 
 
Add direct rainfall on Hendersons Basin 
   = 0.222 m * 279 ha * 10000 m2/ha = 619,000 m3 
        
Hence Inflow Volume (Runoff + direct rainfall on basins) = 3,370,000 m3. 
 
Outflow volume from the Basin (see point 4) 
   = 8 m3/s * 3600s/hr * 36 hr  =  1,037,000 m3 
 
Difference (Inflow – Outflow Volume) = 2,333,000  m3    (…A) 
 
For comparison, storage in Henderson’s Basin and Hoon Hay Valley combined = 2,390,000 m3   (see 
point 5)  (…B) 
 
Hence agreement within 2% is shown between storage volume calculated from the  difference 
between inflows and outflows (…A) and the storage volume  derived from modelled maximum depth 
result (…B).   We conclude, therefore that there is no discrepancy. 
 
 
Graham, feel free to give me a call if you need anything else. 
 
Regards 
Jeremy Walsh   
  

 
Jeremy Walsh 
Hydrodynamics Engineer 
 
+64-3-343-7877 | 10 Kyle Street, Riccarton, Christchurch | www.niwa.co.nz 
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