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1. INTRODUCTION 

 

1.1 My full name is Robert Brian Norton.  I hold the position of 

Planning Engineer (Stormwater) at Christchurch City Council 

(Council). I have been in this position since April 2010. 

 
1.2 I hold a Bachelor of Science degree in Civil Engineering from the 

University of Washington in Seattle, USA. For the last 15 years I 

have worked in the field of stormwater drainage, surface water 

management, flood mitigation and site development.  During this 

time I worked with the local government of King County in 

Washington State, with private consulting firms, and presently with 

the Council. 

 
1.3 As part of my role at the Council I have been asked to provide 

evidence in relation to the Memorial Business Park Stage 2 

(MAIL) Proposal of the proposed Replacement District Plan 

(pRDP). 

 

1.4 I have been involved in the development of various Council 

standards, procedures and guides relating to stormwater and 

stormwater planning in Christchurch City.  I have also been 

involved in a number of plan changes, Council hearings and 

Environment Court hearings that relate to stormwater 

management, design and consenting. 

 

1.5 I have been providing the Council with my expertise in relation to 

the stormwater rules in the pRDP since the initiation of the 

process.  In doing so, I have previously provided evidence for the 

Stage 1 Chapter 8 – Subdivision,  Stage 1 and 2 Chapter 14 – 

Residential and Stage 1 Chapter 15/16 – Commercial and 

Industrial hearings.1    

 

1.6 I confirm that I have read the Code of Conduct for Expert 

Witnesses contained in the Environment Court Practice Note 2014 

                                                   
1
  Evidence in chief, Residential (Stage 1), dated 11 March 2015; Rebuttal evidence, Residential (Stage 1), 

dated 25 March 2015; Evidence in chief, Commercial / Industrial (Stage 1), dated 13 April 2015; Rebuttal 
evidence, Commercial / Industrial (Stage 1), dated 1 May 2015; Evidence in chief, Subdivision (Stage 1), 
dated 21 May 2015; Rebuttal evidence, Subdivision (Stage 1), 15 June 2015. 



  

 

26582087_6.docx  2 
 

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.   

 

1.7 The key documents I have used, or referred to, in forming my view 

while preparing this evidence are: 

 

(a) Chapters 15 and 16 (Commercial/Industrial) of the pRDP 

– Stage 1; 

(b) Residential Section 32 Report of the pRDP; 

(c) Christchurch City Council Waterways, Wetlands and 

Drainage Guide (2003/2011) (WWDG);  

(d) Christchurch City Council Infrastructure Design Standard 

(2014) (IDS);  

(e) Christchurch City Council Surface Water Strategy (2009);  

(f) Christchurch City Council Waterways and Wetlands 

Natural Asset Management Strategy (1999) (NAMS);  

(g) Styx River Stormwater Management Plan Blueprint for 

Surface Water Management (Capital Programme Group – 

CCC, 2012); 

(h) South West Area Stormwater Management Plan (Golder 

Associates, 2011); and  

(i) Avon River Stormwater Management Plan (Capital 

Programme Group – CCC, 2015). 

 

2. SCOPE 

 

2.1 The specific parts of the Proposal that my evidence relates to are 

mitigation and management of stormwater effects of development 

of the MAIL site for industrial and commercial use. 

 

2.2 My evidence will also cover the results of expert caucusing 

between parties that took place on 10 August 2015 and an 

analysis of specific submissions relating to stormwater. 
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3. EXECUTIVE SUMMARY 

 

3.1 Industrial and commercial development of rural land increases 

both the quantity of stormwater and the amount of urban 

contaminants generated during rainfall.  Increased stormwater 

flow, volume and contaminant discharge can have adverse effects 

on the environment. 

 

3.2 The effects of stormwater discharge can be adequately mitigated 

by implementation of mitigation systems which control stormwater, 

remove contaminants and facilitate disposal to ground.  The 

accepted methods of mitigation within Christchurch City are clearly 

laid out in various documents including the WWDG, the IDS and 

Council's Stormwater Management Plans. 

 

3.3 Particular care must be given in the design, implementation and 

maintenance of stormwater management and mitigation systems 

within areas of the city underlain by the unconfined aquifer and in 

proximity to the Christchurch International Airport. 

 

3.4 I consider that the stormwater management and mitigation system 

proposed by MAIL, including the agreed changes resulting from 

expert caucusing, will adequately mitigate the effects of the 

proposed commercial industrial development on the environment. 

 

4. BACKGROUND 

 

4.1 I have previously discussed the effects of industrial development 

on the public stormwater system and on natural waterways and 

groundwater in my evidence for the Commercial and Industrial 

Stage 1 hearings.  I very briefly summarise the relevant parts of 

that evidence. 

 

4.2 The Council has an integrated approach to stormwater 

management that has been advanced by the development of 

Stormwater Management Plans (SMP). The MAIL site is covered 
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under the Ōtākaro/Avon River SMP (Christchurch City Council, 

April 2015).  

 

4.3 The MAIL site is within an area of the city not adequately serviced 

by a surface water infrastructure network, however the underlying 

soils are generally accepted to be amenable to disposal of 

stormwater runoff via infiltration to ground (Ōtākaro/Avon River 

SMP - 4.1.2). It is therefore expected that stormwater runoff from 

development will be captured within the site and discharged to 

ground via infiltration systems for all storm events up to and 

including the critical 2% annual exceedance probability (AEP) 

("50-year") design storm event including a +16% rain fall intensity 

climate change factor.  

 

4.4 The first flush2 of stormwater runoff from pollution-generating 

impervious surfaces (hardstand) will need to be treated prior to 

disposal in order to mitigate the potential for contamination of 

groundwater (and possibly drinking water) from urban pollutants 

such as heavy metals, nutrients and hydrocarbons.  This is 

particularly critical due to the "unconfined" nature of the aquifer, 

where the aquifer which supplies drinking water may not be 

naturally protected by layers of low-permeability silts or clays 

(aquitards) below the ground surface.   

 

4.5 Runoff from the roofs of buildings (except for copper or galvanised 

metals) is generally considered to produce low enough levels of 

contaminants to not require treatment and may be discharged 

directly to ground via a separate sealed stormwater system.  

 

5. STORMWATER SERVICING OF THE DEVELOPMENT 

 

5.1 The accepted method for mitigation of stormwater treatment and 

discharge to ground within an integrated "collective" Council 

stormwater system is a soil adsorption basin (for treatment) 

                                                   
2
  First flush is defined in the WWDG as the volume of stormwater runoff produced from the first 15-25mm 

of rain falling in impervious areas of a site.  The first flush is considered to contain the highest 
concentration of contaminants which have collected on sealed surfaces between storms.  For greenfields 
developments, 25mm is the accepted minimum first flush depth which must be treated.   
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followed by a combined detention and infiltration basin (for storage 

and disposal to soakage).   

 

5.2 Individual sites are expected to install an oil/grit interceptor, gross 

pollutant trap or vegetated swale to provide pre-treatment and spill 

trapping of their stormwater runoff prior to discharging into the 

collective mitigation system. 

 

5.3 The soil adsorption basin should be designed with sufficient 

volume to capture and treat the runoff generated from the first 

25mm of rain falling on impervious surfaces within the catchment, 

and the mechanism for treatment is via infiltration through a 

specifically designed soil/sand media which traps contaminants by 

binding to soil/sand particles as the stormwater passes through 

the media into the underlying soils. 

 

5.4 Runoff resulting after the first flush is captured has a significantly 

reduced contaminant concentration and may be discharged 

directly to ground via a rapid soakage system.  The 

infiltration/rapid soakage system shall have sufficient capacity to 

capture and dispose of the runoff resulting from the critical 2% 

AEP design storm (minus the volume intercepted by the soil 

adsorption basin) without spilling to adjacent roads or other 

property. 

 

5.5 Designs which involve treatment and disposal of contaminated 

hardstand stormwater runoff within individual (private) allotments 

of a subdivision in order to "free up" more land for development 

(by reducing the overall area needed for collective stormwater 

management) will not be accepted by Council because:  

 

(a) such designs are contrary to the Council's integrated 

approach to stormwater management and create a 

proliferation of facilities which is less efficient and poses a 

higher risk of failure; 
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(b) such designs shift responsibility for the management and 

maintenance of stormwater systems from a single entity 

(the Council) to various private land owners and site 

operators who will have varying levels of concern with the 

design, operation and maintenance of such systems.  As 

these systems are required to remove urban 

contaminants from stormwater prior to discharge into 

groundwater, it is important that they are designed 

properly and maintained/monitored regularly and by 

qualified professionals; and 

 

(c) such designs will likely involve complicated resource 

consenting regimes for stormwater discharge with various 

aspects being covered by different consents from both 

the Council and Environment Canterbury, leading to a 

higher probability of non-compliance. 

 

5.6 Stormwater treatment and detention/infiltration basins should be 

designed to drain away within 24 hours in order to avoid attracting 

waterfowl in proximity to the airport. Design of the development 

should provide robust overland flowpaths for extreme storm events 

which exceed the capacity of the reticulated stormwater network 

and the detention/infiltration basins which will direct stormwater to 

the roading network at Memorial Avenue and/or Avonhead Road.  

 

5.7 I consider the treatment system described above, when coupled 

with a rapid soakage system sized to capture and dispose of a 2% 

AEP critical storm event, to adequately mitigate the overall 

stormwater effects (both water quality and quantity) of the 

proposed development on the environment (Issue 16, Statement 

of Issues - Mail Proposal Stage 2). 
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6. OUTCOMES OF CAUCUSING  

 

6.1 Expert caucusing took place between myself and engineering 

experts for MAIL (Andrew Hall) and Christchurch International 

Airport Limited (CIAL) (Eoghan O’Neill). 

 

6.2 The result was that both the developer and CIAL agreed to the 

basic premises of stormwater mitigation as described in 

paragraphs 5.1 to 5.7 above, with some additional discussion 

regarding detailed design issues related to provision of 

redundancy and conservatism in the system. 

 

6.3 Typically the Council will require a minimum amount of above-

ground detention storage3 in order to mitigate the loss of capacity 

in rapid soakage systems4 (usually caused by sediment or other 

pollutants binding the gravels either slowly over time or by an 

accidental large-scale discharge).  If the above-ground storage 

area starts to pond water after a storm event, this may indicate 

that the rapid soakage systems are clogged or have started to fail 

and provides buffer storage during storm events until they can be 

remediated or replaced.  According to the WWDG, this minimum 

above-ground storage volume should be at least equal to the 

runoff generated from the development in a 10 percent AEP storm 

of 18-hour duration. 

 

6.4 It was agreed that the provision of this above-ground storage 

required in the WWDG could be replaced by redundant (but 

inactive) rapid soakage pits to ensure the longevity of the 

stormwater disposal system and provide the Council with sufficient 

conservatism in the design.  The additional rapid soakage pits 

could be activated to allow continued operation of the system in 

the event of soakage pit failure.  This was the design preferred by 

Mr O’Neill because it would reduce the potential for ponding of 

open water and therefore reduce the risk of attracting waterfowl.  I 

                                                   
3
  WWDG, Chapter 6.5.5 

4
  The accepted mechanism by which stormwater is disposed of to ground is referred to as rapid soakage.  

By constructing a chamber, pit or trench which is backfilled with coarse rock, a pathway is created for 
large volumes of surface water to be injected into the natural, highly permeable gravel strata (which can 
be located up to several metres below natural ground). 
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agree from an engineering perspective that with good design, 

provision of redundant rapid soakage pits would be an acceptable 

alternative to the above-ground ponding area requirement. 

 

6.5 It was also agreed that all first flush runoff (including that which is 

generated from individual private sites) should be captured in 

collective stormwater treatment areas vested to the Council for 

management and maintenance rather than being treated on 

individual sites through various private systems. 

 

7. WATER SUPPLY/EFFECTS ON AQUIFERS 

 

7.1 I consider pre-treatment and spill trapping of runoff on individual 

sites, followed by full water quality treatment of the first flush within 

a soil adsorption basin designed in accordance with the WWDG, 

as outlined at section 5 above, to be sufficient to mitigate effects 

on groundwater and the water supply aquifer.  

 

8. MOSQUITOES 

 

8.1 Water is expected to pond within the proposed stormwater system 

for a maximum period of 24 hours (less in most storm events).  

While entomology is outside of my area of expertise, I understand 

that 24 hours is significantly shorter than the amount of time 

required for mosquito eggs to be laid, hatch and mature in 

stagnant water.  I therefore do not consider that the stormwater 

system design poses an increased risk to public health in this 

regard. 

 

9. RESPONSE TO SUBMISSIONS 

 

9.1 A number of submitters5 have raised concerns with the effects of 

development on the aquifers. Canterbury District Health Board6 

has sought a "high level of stormwater treatment" as a condition of 

development. These submissions have been broadly made on the 
                                                   
5
  Murtha, M15, p2; Murtha, M16, p1; Hinton and Manning, M23, p1., Varley, #2321, para 6; Avonhead 

Community Group, #2164, para 8-10; Westgrove Committee, #2163, p2,  
6
  CDHB, M05, p3 – 4. 
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basis of the potential for increased levels of contaminants being 

discharged from a commercial/industrial use relative to its current 

rural use, particularly in an area of unconfined aquifer.   

 

9.2 From my evidence in section 5 and paragraph 7.1 above, it is my 

opinion that the potential effects of stormwater discharge can be 

adequately mitigated with careful engineering of a Council 

maintained stormwater management and mitigation system 

provided with development of the site. 

 

9.3 MAIL seeks inclusion of a permitted or controlled activity rule 

which provides for creation of stormwater management facilities 

which meet identified criteria to manage the risk of birdstrike. 

 

9.4 I consider that management of birdstrike through design and 

placement of stormwater facilities is something that will require 

specific site analysis, design and construction.  I understand that 

this issue has been recommended for deferral to Chapter 6 in 

Stage 3 hearings of the pRDP.  Chapter 6 has proposed rules to 

manage the risk of birdstrike arising from activities in proximity to 

the airport. 

 

9.5 Submitter M09 (Gough) states on page 3 of the submission that 

"Storm water and sewer connections are already at full capacity 

here and any major development will put the existing systems 

under undue pressure in this part of the city". 

 

9.6 While Mr. Gough is technically correct in the sense of a reticulated 

surface water network not being adequate/available at this 

location, site conditions allow treatment and disposal of 

stormwater to ground which means a reticulated network is 

unnecessary.  I therefore consider that this statement is not 

relevant in the context of stormwater servicing. 

 

9.7 Submitter M12 (Commodore Airport Hotel Limited) opposes 

"continuation of the storm water channel along Memorial Avenue 

in front of the Commodore's Residential Land". 
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9.8 I understand the submitter may be referring to the "blue corridor" 

annotation (with arrow) on the ODP in Appendix 16.7.14 which 

seems to suggest that this feature will be a directional waterway 

which could imply that it is possibly meant to extend across the 

frontage of neighbouring sites, or have some sort of water 

discharge in that direction. 

 

9.9 In reality, if the stormwater system were built on this alignment, it 

would end up being an elongated treatment and detention basin 

which contained the water for disposal to ground rather than a 

directional waterway feature.  I agree with the submitter that this 

annotation on the ODP is misleading and recommend that it be 

removed or replaced with a "stormwater facility location" 

annotation.   

 

9.10 Submitter M12 proposes that a stormwater retention area/swale 

be located partly within the proposed setback between the 

Commodore's Residential land and the Memorial Business Park. 

 

9.11 The location of the stormwater mitigation systems will be dictated 

by the topography of the development land.  Because the entirety 

of the developed site is required to drain via gravity to the 

stormwater system(s), the system(s) will, out of engineering 

necessity, be located in the lowest part of the site.  This may or 

may not align with the submitter's desired location.  I recommend 

that this submission (part) be rejected.  

 

 
 
Robert Brian Norton 
 26 August 2015 

 

 


