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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 supplementary evidence is provided at the direction of the Hearings 

Panel, which sought confirmation of correspondence between me and Mr 

Jeremy Walsh of NIWA which I referred to in my rebuttal evidence dated 9 

March 2015. 

 

1.3 I attach as Appendix A to this statement the relevant e-mail 

correspondence between me and Mr Walsh.  I confirm that this is a 

complete record of my correspondence with Mr Walsh, in terms of both emails 

sent by me to Mr Walsh and replies received from Mr Walsh. 

 

 

 
Graham James Harrington 
20 March 2015 
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Appendix A – Copy of email correspeondence 
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From: Harrington, Graham <Graham.Harrington@ccc.govt.nz>
Sent: Wednesday, 18 March 2015 3:18 p.m.
To: James Winchester
Cc: Pizzey, Brent
Subject: Correspondance with Jeremy Walsh

Hi James 
  
Herewith the Email correspondence with Jeremy Walsh as requested by the Hearings Panel 
  
 

Cheers  
Graham Harrington  
Senior Surface Water Planner 
Asset and Network Planning  
DDI: (03) 941 6442 
Christchurch City Council 
Civic Offices, 53 Hereford Street, Christchurch 
PO Box 73014, Christchurch, 8154  

  
 

From: Harrington, Graham  
Sent: Friday, 6 March 2015 2:52 PM 
To: 'Jeremy Walsh' 
Subject: RE: Submission 328 - Natural Hazards - Warren Lewis 

Hi Jeremy 
  
This is very good information 
  
What I would like to do is use it as an appendix to my evidence - would you be OK with that ? 
  
 

Cheers  
Graham Harrington  
Senior Surface Water Planner 
Asset and Network Planning  
DDI: (03) 941 6442 
Christchurch City Council 
Civic Offices, 53 Hereford Street, Christchurch 
PO Box 73014, Christchurch, 8154  

  

 

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 



2

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.  
 

 
 
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 
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   = 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 

From: Harrington, Graham [mailto:Graham.Harrington@ccc.govt.nz]  
Sent: Thursday, 5 March 2015 4:11 p.m. 
To: Jeremy Walsh 
Subject: FW: Submission 328 - Natural Hazards - Warren Lewis 
 
Hi Jeremy 
  
Herewith the evidence as discussed 
  
Will talk tomorrow 
  
 

Cheers  
Graham Harrington  
Senior Surface Water Planner 
Asset and Network Planning  
DDI: (03) 941 6442 
Christchurch City Council 
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Civic Offices, 53 Hereford Street, Christchurch 
PO Box 73014, Christchurch, 8154  

  
 

From: Sarah Scott [mailto:Sarah.Scott@simpsongrierson.com]  
Sent: Thursday, 5 March 2015 2:48 PM 
To: Harrington, Graham; Brookland, Iris 
Cc: James Winchester; Pizzey, Brent; Carter, Janice 
Subject: FW: Submission 328 - Natural Hazards - Warren Lewis 

Hi All 
 
Please find attached the evidence of Warren Lewis (he received leave to file this evidence late).  Graham, 
can you please review and advise whether you see merit in providing rebuttal to his evidence?  We will need 
to inform the Panel/Secretariat if we are filing rebuttal and confirm a time. 
 
The flooding submitters are currently scheduled to kick off from Thursday 12th.  Ideally we would like to 
respond reasonably quickly and file any rebuttal to Warren's statement on Monday 9th. 
 
 
 
Regards 
Sarah 
 
Sarah Scott 
Senior Associate 
Simpson Grierson 
Level 11, HSBC Tower, 62 Worcester Boulevard, Christchurch, New Zealand 
DDI +64-3-968 4018 | Fax +64-3-379 5023 | Mobile +64-21 677 285 
sarah.scott@simpsongrierson.com | www.simpsongrierson.com 

 
 
 
 
 
From: Warren Lewis [mailto:warren@lewisandbarrow.co.nz]  
Sent: Thursday, 5 March 2015 2:25 p.m. 
To: Chch Plan - Info 
Cc: Sarah Scott; Richard Ball 
Subject: Submission 328 - Natural Hazards - Warren Lewis 
 
Independent Secretariat, 
 
Attached is my Supplementary Evidence that leave was granted by the Panel on 3 March 2015. 
 
Regards 
 
 
Warren Lewis  
Chartered Professional Engineer 
BE (Hons) MIPENZ ANZIM 
 
LEWIS & BARROW LTD 
Consulting Civil and Structural Engineers 
Ph: 03 366 4320 
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Mobile: 0274 324-599 
Fax: 03 365 7069 
www.lewisandbarrow.co.nz 
 
IMPORTANT | The contents of this e-mail may be privileged and confidential. Any unauthorised 
use of the contents is expressly prohibited. If you have received this message in error, please advise 
us by telephone (reverse charges) immediately and then destroy the document. Thank you. 
 

This email is confidential and may be privileged.  If this email is not intended for you do not use, read, distribute or copy it.  Please contact the 
sender immediately and delete the original email and any attachments.  If you respond to this email, you agree it is not received by Simpson 
Grierson until the email comes to the attention of the addressee.  All incoming emails are scanned and filtered by Simpson Grierson's email 
security system.  This could result in a legitimate email being deleted before being read by its addressee.  

 

********************************************************************** 
This electronic email and any files transmitted with it are intended  
solely for the use of the individual or entity to whom they are addressed. 

The views expressed in this message are those of the individual sender 
and may not necessarily reflect the views of the Christchurch City Council. 

If you are not the correct recipient of this email please advise the 
sender and delete. 

Christchurch City Council 
http://www.ccc.govt.nz 
********************************************************************** 

 
 

********************************************************************** 
This electronic email and any files transmitted with it are intended  
solely for the use of the individual or entity to whom they are addressed. 

The views expressed in this message are those of the individual sender 
and may not necessarily reflect the views of the Christchurch City Council. 

If you are not the correct recipient of this email please advise the 
sender and delete. 

Christchurch City Council 
http://www.ccc.govt.nz 
********************************************************************** 
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