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1. INTRODUCTION 

1.1 My name is Stephen John Douglass. I am a Principal Hydrogeologist 

employed by GHD Limited. 

1.2 I have been employed at GHD since May 2015.  Prior to joining GHD I 

was a Principal Hydrogeologist for URS New Zealand (URS).  I 

worked for URS in Christchurch for a period of nine and a half years.  

Between August 2004 and November 2005 I worked for Environment 

Canterbury as a Consents Investigating Officer, and prior to that I 

worked for the Ministry of Education as a planner/analyst for a period 

of two and a half years. 

Qualifications and experience 

1.3 I hold a BSc (Environmental Science) and an MSc (Geography) from 

the University of Auckland, and a Graduate Diploma of Engineering in 

Hydrogeology and Groundwater Management from the University of 

Technology, Sydney Australia. 

1.4 I have undertaken numerous investigations that involve the evaluation 

of site activities effects on groundwater quality in Canterbury. 

1.5 I confirm that I have read and agreed to comply with Code of Conduct 

for Expert Witnesses (Environment Court Practice Note 2014).  This 

evidence is within my area of expertise except where I state that I am 

relying on facts or information provided by another person.  I have not 

omitted to consider material facts known to me that might alter or 

detract from the opinions that I express. 

2. SCOPE OF EVIDENCE 

2.1 I prepared the Assessment of Effects on Groundwater report attached 

to the plan change request.  This evidence contains a summary of the 

findings of that report, but does not repeat the contents of the report in 

full.  The original report should be referred to for further detail.  My 

evidence also addresses matters arising following preparation of the 

report and responds to issues raised in submissions. 
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2.2 My evidence will address: 

(a) The potential effects on groundwater quality from stormwater 

discharges; and 

(b) The potential effects on groundwater quality from onsite storage 

of human effluent. 

3. STORMWATER MANAGEMENT 

3.1 The proposed development of the MAIL site involves the collection, 

conveyance, and discharge of stormwater generated on the site to 

ground via a series of yet to be determined treatment 

systems/devices. 

3.2 The general approach to managing stormwater on the site is described 

in Mr Andy Hall's evidence as follows: 

(a) There is no formal City Council stormwater reticulation in the 

area to service this site.  

(b) Some preliminary geotechnical testing and investigations have 

been carried out on site and these show that the underlying soils 

are conducive to good soakage conditions. It is intended that 

stormwater will be infiltrated to ground. Roof water can be 

discharged directly to ground. Stormwater from hard stand and 

roads will need to be treated prior to discharge. 

(c) Roof water on individual properties will be dealt with on site up to 

the 1 in 10 year storm event as per the New Zealand Building 

Code. The balance of the individual properties and public roads 

will be dealt with in an integrated manner in a facility to be 

vested in Council. 

(d) Flows from roofs exceeding the 1 in 10 year event and up to the 

1 in 50 year will be included in the integrated facility. It is 

expected that the maximum building coverage will be 50%. 

(e) The natural fall of the site is towards the southeast, separating to 

two low points. One in the southernmost corner of the site and 
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the other in the natural flow channel adjacent to Memorial 

Avenue.  

(f) The site can be earthworked to ensure that the majority of the 

potential development will fall to the southern corner of the site. 

A single large stormwater disposal facility will be constructed in 

this location. The smaller remaining northern catchment will have 

an amount of road surface that we would expect to drain onto a 

specifically landscaped treatment and disposal area alongside 

Memorial Avenue.  

(g) The stormwater design will comply with the requirements of 

Christchurch City Council’s Standards and the applicable 

Regional Council Consent. Secondary flow paths will direct flows 

to the proposed road networks and onto the proposed 

stormwater disposal/storage areas.  

(h) Due to the sites proximity to the airport, it is important to ensure 

that standing water is avoided. Water left standing for a 

prolonged period will attract birdlife and this in turn elevates the 

risk of birdstrike with aircraft. For this reason the use of swales 

and basins need to be restricted. We will only propose options 

here that recognise the airports requirements. 

(i) The storage areas will take the shape of basins and will be 

designed in association with soakage structures, to contain up to 

a 1 in 50 year event less soakage. The storage basins will be 

fitted with soakage facilities to ensure that water from the 1 in 50 

year event, is not standing in the basin for any period greater 

than 24 hours.  

(j) Should an event exceed the basin capacity, then the flows will 

be directed to safe overland flowpaths agreed in consultation 

with the Local Authorities. These flow paths will potentially be 

Memorial Avenue and Avonhead Road. 

(k) There is no suitable Council stormwater infrastructure available, 

so the development will need to either seek its own discharge 

consent, or alternatively, operational discharges could be 
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covered under the Global Consent until the proposed CCC 

consents are in place. Council is expecting to have 

comprehensive network consent in the near future.  

(l) It is expected that CCC will be permitted discretion by ECAN to 

apply the Interim Global Consent to the MAIL site with the 

knowledge that the comprehensive consent is in process and 

that CCC have an operative Avon River Stormwater 

Management Plan. 

(m) Discharge of stormwater is currently governed by the operative 

Environment Canterbury Natural Resources Regional Plan 

(NRRP) and the proposed Land and Water Regional Plan 

(LWRP).  While both plans currently apply, it is likely that the 

LWRP will be solely operative by the time development 

commences and accordingly Councils consent will only be 

required under that plan. 

(n) It is expected that each eventual building within the proposed 

development will deal with its own consenting issues for roof 

stormwater disposal. It is expected that this discharge will be 

permitted under the LWRP. 

(o) There will also be a discharge consent required from 

Environment Canterbury for the stormwater runoff during 

construction. It is expected that the construction runoff will be 

dealt with on a small scale with each individual development 

stage or each building site dealing with their own stormwater. It 

is our expectation that consent will be obtained by MAIL for the 

whole site describing a basic methodology in compliance with 

the Environment Canterbury, Erosion and Sediment Control 

Guidelines. Following this, each site will need to compile a 

Sediment Control Management Plan and present it to the Local 

Authorities prior to works commencing.  

 

3.3 The primary source of contaminants in the stormwater will likely be 

from vehicle movements on the site, which has the potential to 
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generate suspended solids including metals (copper, zinc, and lead) 

and hydrocarbons from potential oil leaks.  Other sources of 

contaminants are considered secondary and can be managed through 

specific site conditions of consent.   

3.4 The contaminants of concern associated with the proposed 

development of the MAIL site are different from the current land use, 

which is semi-rural – agricultural land.  The current landuse has the 

potential to discharge nutrients, microbes and viruses to the 

groundwater system.  The proposed land use change will reduce the 

potential for these contaminants to enter the groundwater system, 

provided that standing water is avoided and fertiliser applications are 

managed in a manner to reduce runoff.  

3.5 URS (2014) provided an overview of the potential removal efficiencies 

associated with various treatment approaches, which are summarised 

in Attachment D.  The likely treatment approaches detailed in the 

Engineering Design Report are represented in Attachment D as 

swales, bioretention devices, and propriety systems that include 

filtration systems.  Other devices such as catch pits and gross 

pollutant traps may also be used on site, but these would discharge to 

areas or devices that provide a higher level of pre-treatment.   

3.6 The rapid infiltration area proposed to be located on the site is 

considered to be similar to the bio-retention device shown in 

Attachment D in terms of contaminant removal. 

3.7 Further attenuation of contaminants contained within the stormwater 

will occur as the water moves through the unsaturated zone, between 

the base of the discharge chamber and the water table.  The sand 

matrix will absorb metals and hydrocarbons, further reducing  

contaminant concentrations.   

3.8 The nearest CCC groundwater abstraction down hydraulic gradient 

from the proposed discharge(s) is the Burnside supply well network, 

which consists of four wells installed in the Riccarton Gravel aquifer.  

These wells are located approximately 1,000 m from the MAIL site 

boundary.  The nearest privately owned well that is noted on ECan’s 

wells database as being active and used for domestic purposes is 
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M35/6108 (499 Avonhead Road), which is located approximately 

130 m cross-hydraulic gradient from the MAIL site boundary (and 

approximately 240 m from the proposed stormwater rapid infiltration 

basin. 

3.9 Based on the level of stormwater treatment available to developments 

such as MAIL, the development of the site is unlikely to result in a 

significant change in groundwater quality at the site boundary to the 

extent that it does not meet the drinking water standards. 

3.10 I consider that monitoring of groundwater quality down-gradient of the 

rapid infiltration basin will assist in determining the effectiveness of the 

filtration of contaminants.  This approach has been adopted in 

numerous consents that have been approved in this area in recent 

years1. 

4. WASTEWATER MANAGEMENT 

4.1 The disposal of wastewater from the MAIL development is discussed 

in Mr Hall's evidence as follows: 

(a) The closest existing Council sewer network utilities, are located 

to the south of the site. A 300mm gravity sewer, is located in 

Avonhead Road.  

(b) The MAIL site has two existing domestic connections to this 

sewer.  

(c) Following analysis of the greater Christchurch sewage networks 

it appears that there is temporarily insufficient capacity in the 

network to meet this development's demand. This lack of 

capacity stems from the inadequate size in the Riccarton 

Interceptor Sewer and the Avonhead Road sewer. The sewer 

upgrade proposed for the lower Riccarton Interceptor will resolve 

capacity issues in the lower part of the catchment, but not the 

upper part which includes the MAIL site.   The Council has 

                                                

1
 Consents CRC151580 – Calder Steward Industries Limited (Russley Road) – replaced by CRC154939 

and CRC154940; CRC141041 – NZTA discharge of stormwater from Russley Road; CRC110878 – CIAL 
site discharges during site development, Wairaki Road; CRC137484 – Islington Park stormwater; 
CRC144874 – Waterloo Business Park. 
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insufficient funds to extend the upgrades all the way to the MAIL 

site, and therefore flows from the site will need to be limited.  

(d) We have adopted the CCC Infrastructure Design Standard (IDS) 

for the existing B2 zone to estimate flows from the site. We have 

considered the land uses in B2 zone and think that it is the best 

estimate for the zoning proposed given that this will incorporate 

low flow producers (industrial) and some relatively high flow 

producers (hotel). From the CCC IDS, the B2 zone would 

provide a maximum sewer flow of around 18.2 L/s off the MAIL 

site.  

(e) It has been agreed with Council that until the Upper Riccarton 

Interceptor Sewer and Avonhead Road Sewer upgrades are 

complete, the sewage discharge from the site should be 

restricted to a maximum flow of 0.5 L/s/ha. This amounts to 

approximately 9.3 L/s maximum flow from the site. Any flows 

greater than this will require attenuation. 

(f) The potential for storage of the sewer flows for release at night 

has been discussed with Council.  

(g) Council has confirmed that a large scale version of their 

acceptable solution for areas of wastewater constraint could be 

adopted here.  It would involve providing on-site storage for at 

least 24 hours average flow, pumping only at off peak times and 

no pumping during a storm.  An Iota OneBox control panel would 

need to be installed, so that Council could remotely monitor and 

control the pump, and prevent it from pumping during a storm. 

(h) All business development areas within this site can fully gravitate 

sewage to the existing Council sewage infrastructure, or to a 

common storage tank for attenuation.  

(i) All proposed works will be constructed in accordance with City 

Council and New Zealand Building Code standards. 
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(j) While it is acknowledged that trade waste discharges may occur 

from a development of this nature, it is not possible to determine 

the exact type or quantity of discharge at this stage.  

(k) Trade waste discharge approvals will need to be obtained from 

Council, in relation to each specific activity, as part of the 

building consent application process and accordingly matters as 

to quality and quantity will be addressed at that time. 

 

4.2 The introduction of on-site storage in the form of tanks would require 

an assessment of the potential effects on the environment.  However, I 

consider that the risks to groundwater quality associated with the use 

of on-site storage of wastewater are less than minor, given the likely 

engineering design standards that would need to be met (i.e. sealed 

and pressure tested system).   

5. DESCRIPTION OF THE GROUNDWATER SYSTEM 

5.1 Section 2 of the Groundwater Assessment prepared by URS (2014) 

provides a detailed description of the regional and local groundwater 

system.  I have included some of the key aspects of the groundwater 

system in the following paragraphs which I consider are critical to the 

evaluation of the potential effects associated with the discharge of 

stormwater from the site.   

5.2 The groundwater system in the vicinity of the MAIL site is 

characterised as being within a zone of transition, whereby the vertical 

hydraulic gradient is beginning to indicate an upward movement of 

water from the Riccarton Gravel aquifer into the Springston formation.  

This transition zone is described and represented visually in Weeber 

(2008). I have provided a copy of the differences in hydraulic head 

across Christchurch in Attachment A for your information.   

5.3 A review of geological logs from nearby wells indicates that the 

demarcation between the shallow (water table) materials (i.e. the 

Springston formation) and the underlying Riccarton Gravel aquifer is 

difficult to discern.  This is important to recall, as the aquifer system in 
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Christchurch is generally comprised of interleaving layers of high 

permeable gravels and low permeable silts and silt-clays associated 

with past climatic events (i.e. glacial and interglacial periods).  This is 

shown schematically in Figure 2-1 of URS (2014). 

5.4 In some well logs there appears to be a layer of clay at or about 15-20 

m bgl, which has been interpreted as low permeability material.  

However, I have taken a conservative approach by considering that 

there is no difference between the water table aquifer within the 

Springston deposits and the Riccarton Gravel aquifer when 

considering the potential effects arising from the stormwater 

discharges from the site.  This means that for the purpose of my 

assessment of potential effects on groundwater, the discharge of 

stormwater to ground from the MAIL site could affect water quality in 

the Riccarton Gravel aquifer. 

5.5 The Riccarton Gravel aquifer in this general location is characterised 

as a highly permeable gravel aquifer, with reported transmissivity 

values in the order of 5,000-10,000 m2/day and above (based on 

hydraulic testing of the CCC supply wells at Burnside).  This means 

that water moves rapidly through the gravel lenses and is likely 

recharged from losses from the Waimakariri River, through paleo-

channels which provide for preferential flow paths from the river to the 

Christchurch aquifer system and spring heads.  This is supported by 

several investigations (Scott, 2010; Weeber, 2008; Stewart et al., 

2002), whereby losses of Waimakariri River water to the Christchurch 

aquifer system has been estimated at 7-9 m3/s. 

5.6 This rapid movement of water in the shallow aquifers means that high 

quality river water essentially buffers the effects of land use discharges 

to ground in the Christchurch area.  Monitoring of groundwater quality 

down-gradient of several former landfills indicates that the contaminant 

plume is limited in lateral extent, with no significant groundwater 

contamination associated with these features (Hayward, 2002; 

Callander, 2006).  The limited extent of contaminants found down 

hydraulic gradient of these landfill features is used to illustrate the 

assimilative capacity of the groundwater system to dilute and disperse 
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contaminants quickly to the point that groundwater quality is not 

significantly affected. 

5.7 However, the key to managing groundwater quality from any site 

development is to use at source controls and treatment systems to 

reduce the contaminant concentrations prior to any discharge to 

ground. The assimilative capacity of the groundwater system should 

only be considered as a secondary level of protection, and should not 

in my opinion, be used as the primary means for managing 

contaminant load from a site discharge.   

5.8 The MAIL proposal is based on adopting a series of controls and 

treatment devices/systems to remove contaminant load and minimise 

the ultimate discharge of contaminants to the groundwater system.  

Examples of these measures are provided in URS (2014) and DLS 

(2014). 

6. ASSESSMENT OF POTENTIAL EFFECTS ON GROUNDWATER  

6.1 I have considered the proposed level of onsite stormwater treatment 

proposed by MAIL when I have assessed the potential effects of the 

discharge of stormwater on groundwater quality.  In addition, I have 

relied upon the calculation of stormwater peak volumes and literature 

values for contaminant concentrations from urban stormwater to 

determine likely mass loading prior to and following treatment.   

6.2 In general, the concentrations of contaminants from commercial and 

industrial areas in stormwater are below the relevant maximum 

allowable value or guideline value listed in the Drinking Water 

Standards, New Zealand.  With the implementation of onsite 

stormwater treatment systems the concentrations of contaminants will 

be further reduced before the final discharge to ground. 

6.3 I refer you to Attachment B which details the effectiveness of a range 

of stormwater treatment devices at removing contaminant loads, which 

was also presented in URS (2014).  It shows that the use of propriety 

devices, swales, and bioretention stormwater treatment devices are 

very effective at reducing contaminant concentrations.  MAIL proposes 
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to adopt these types of treatment systems throughout the development 

as described in the Infrastructure Engineering Report. 

6.4 Concentrations of metals, suspended sediment, and hydrocarbons 

within stormwater from the CCC WWGD (2008) are provided in 

Attachment C.  The table indicates that for commercial – industrial 

areas such as Wigram, Haymen Park, and the Translink Ponds the 

concentrations of copper (Cu) and zinc (Zn) are at or below the 

drinking water standard before treatment (Table 1).  The 

concentrations of lead (Pb) in stormwater measured at Wigram and 

Translink ponds are above the drinking water standard MAV before 

treatment. 

Table 1 – Estimates of metal concentrations in stormwater 

Source Cu (mg/L) Pb (mg/L) Zn (mg/L) 

Haymen Park 0.038  0.249 

Wigram 0.014 0.033 0.412 

Translink Ponds 0.031 0.0198 0.673 

Average 0.028 0.026 0.445 

DWS-NZ (2005) 2.0 0.01 1.5 

 

6.5 Table 4-1 provided in URS (2014) did not specifically include 

estimates for lead removal for the various treatment options.  

However, as lead is almost entirely in particulate form (ARC TP 237 

indicates that lead is 98% in particulate form and 2% dissolved) the 

use of swales, biorentention devices, or propriety devices with filtration 

would significantly reduce the contaminant load prior to discharge to 

ground.  On that basis, I consider that the removal rates of suspended 

sediment provided in Table 4-1 (URS (2014) adequately reflects the 

likely effectiveness of the treatment for lead in stormwater. 

6.6 Table 2 below provides estimate of the stormwater metal 

concentrations following treatment. With the exception of the gross 
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pollutant trap and the catch pit filter system devices, the post treatment 

metal concentrations are below the drinking water standard MAV. 

Table 2 – Estimate of mean event concentrations following 

treatment  

Device Cu (mg/L) Pb (mg/L) Zn (mg/L) 

Swale 0.012 0.007 0.24 

Bioretention device 0.011 0.004 0.18 

Rain Garden 0.010 0.004 0.22 

Propriety device (Type 1) 0.23 0.018 0.40 

Propriety device (Type 2) 0.011 0.004 0.25 

Propriety device (Type 3) 0.021 0.015 0.37 

 

6.7 Concentrations of hydrocarbons discharged from commercial 

hardstand areas are typically very low, as the contaminants are 

typically limited to those arising infrequent and limited oil and / or   

transmission fluid leaks, and exhaust emissions from vehicles.  More 

substantive hydrocarbon spills can arise from those 

industries/commercial activities that are involve the storage and 

handling of larger quantities of hazardous substances (i.e. petrol 

stations, mechanical repair shops).  However, there are special 

requirements within the regional plan that relate to these activities and 

the storage and use of hazardous substances would require a specific 

resource consent.   

6.8 Table 6-3, Chapter 6, WWDG provides an estimate for hydrocarbon 

concentrations in urban stormwater.  A concentration of 0.5 mg/L is 

considered as a typical or mean concentration.  Using the treatment 

efficiencies for various devices, the hydrocarbon concentration is likely 

to be less than 0.27 mg/L.  However, there is no specific drinking 

water guideline value or MAV for Total Petroleum Hydrocarbons, as it 

depends on the composition of the hydrocarbons.   
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6.9 Representative concentrations of benzene and benzo(a)pyrene, which 

are considered to be carcinogenic substances and have MAV 

specified in the NZDWS, are not provided for in the CCC WWDG.  

However, studies that have sampled stormwater for PAH2 and BTEX3 

are typically below laboratory detection limits from stormwater samples 

(Caltrons, 2003; Pitt and Lalor, 2000; and Taffs, 2007). 

6.10 In a 2012 presentation to the Christchurch – West Melton Zone 

Committee by Carl Hansen (Environment Canterbury groundwater 

quality scientist) it was noted that hydrocarbon concentrations and 

heavy metal concentrations in Christchurch groundwater are generally 

very low and below drinking water standards.  Where contamination is 

detected it has been associated with old industrial areas and former 

landfills.   

6.11 Following the discharge of stormwater to ground, any contaminants 

that remain within the stormwater will be further reduced in 

concentrations as it moves through the unsaturated zone. Through this 

zone contaminants will absorb to fine grained sediments and become 

immobilised.  Any residual contaminants that enter the groundwater 

system will be rapidly dispersed and diluted.   

6.12 I have estimated the groundwater flow beneath the site based on a 

simple Darcy flow calculation, which indicates that the average annual 

stormwater discharge from the site is likely to be less than 15% of the 

total average annual groundwater flow beneath the site in the shallow 

aquifer (Attachment D).  The calculations also assume that stormwater 

is generated from the entire site area minus the roof areas with a 

runoff coefficient of 0.9 (as per WWDG).  This indicates that the 

average contaminant load will be diluted by more than five times once 

it is fully mixed in the groundwater system, reducing contaminant 

concentrations further. 

                                                

2
 Polycyclic Aromatic Hydrocarbons (PAH); are a group of benzene compounds that consist of two or more 

benzene rings. PAH is generally associated with diesel and lubricating oils – (mid to heavier end of the 
carbon chain) 
3
 BTEX – is a grouping of Benzene, Toluene, Ethly-benzene, and Xylene. This grouping reflects the mono-

cyclic aromatic hydrocarbons, which are more soluble in water than PAH compounds.  BTEX is generally 
associated with light fuels (petrol) 
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6.13 Based on the level of proposed stormwater treatment and the nature 

of the groundwater system beneath the MAIL site, I consider that any 

potential adverse effects on groundwater quality associated with 

stormwater discharge to ground will be negligible. 

6.14 I also note that the proposed stormwater management approach is 

consistent with the management of stormwater adopted by 

neighbouring developments that have already been consented (i.e. 

CIAL, NZTA, etc).  During the consenting of these activities similar 

conclusions were reached by the experts and the hearing 

commissioners. 

6.15 For the potential onsite storage and subsequent disposal of 

wastewater to the CCC network, I consider that the proposed 

management approach as set out in DLS (2014) addresses the risk to 

groundwater quality as it excludes any onsite disposal of treated 

wastewater.  If required, a temporary containment device may be 

introduced to the MAIL site until the CCC network is upgraded.  I 

consider that controls can be placed on the construction and operation 

of any such structure to avoid the potential for discharges to ground to 

occur.  

7. SUBMISSIONS 

7.1 I have reviewed submissions that commented on the potential for the 

proposed development to have an adverse effect on groundwater 

quality.   

7.2 The submissions in general refer to a potential for a reduction in water 

quality associated with the proposed use of the land and stormwater 

discharges.  However, I consider that there were no specific objections 

raised with regard to the stormwater management approach proposed 

by MAIL by the submitters. 

7.3 Of note:  

(a) Paragraphs 28 and 29 of the Avonhead Community Group’s 

submission states that they oppose the development of the NW 

of the MAIL site as it may compromise groundwater quality and 
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that it is impossible to develop the land without jeopardising the 

quality of water supplying the rest of Christchurch.  The 

submitter references the NWRA34, noting that the MAIL site is 

distinct from the situation described in NWRA3.  I disagree. The 

MAIL site is not dissimilar to other areas identified in the NWRA 

in terms of the risk to groundwater quality associated with land 

use change.  I also note that neither the NRRP nor the pLWRP 

prohibit further development in this area, but rather, the plans 

promote the appropriate use of management and risk 

assessment for land use activities and site discharges.  This 

approach is recognised on page 29, NWRA.  

(b) CERA notes that the MAIL proposal does not provide any 

protection of the unconfined aquifer. Paragraph 12.1 of the 

CERA submission correctly identifies that the MAIL site is 

located within the Christchurch – West Melton groundwater 

allocation zone, and that the NRRP identifies this zone as a 

‘Special Zone’.  However, I note that the classification of 

‘Special’ is in reference to the allocation of groundwater and not 

the quality of the groundwater resource (i.e. quantity not quality).  

In paragraph 12.2 CERA states that the MAIL proposal does not 

address how the aquifer and the city ‘portable’ (sic.) water supply 

will be protected.  I disagree. The MAIL proposal clearly sets out 

the stormwater treatment devices that will be used and based on 

the use of these the risk to groundwater quality will be protected. 

(c) The Canterbury District Health Board (CDHB) states that the 

MAIL proposal does not provide any specific treatment devices 

to be used.  This is correct in part.  The Infrastructure Engineer 

Report describes the use of swales, rapid infiltration basins, 

propriety stormwater treatment devices, and rain-gardens, but 

does not provide specific details on which type and where these 

are to be located (with the exception of the rapid infiltration basin 

and swale).  CDHB note that a high level of stormwater 

treatment should be required as a condition of the development.  

I consider that the MAIL proposal is consistent with the relief 

                                                
4
 NWRA3 – this is interpreted as being the North West Review Area: CCC 
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sought and that specifics relating to treatment devices will be 

made during subsequent discharge consent applications. 

(d) J and S Murtha, S Murtha, and S Hinton and M Manning provide 

similar submissions. They all raise concerns regarding the 

sensitivity of the aquifers in the area and that the aquifers are too 

important to risk with potential pollution from the MAIL 

development.  I agree that the shallow groundwater system in 

this area are more sensitive to land use activities than areas to 

the east, where confining sediments restrict the vertical 

movement of water and contaminants in the groundwater 

system.  However, I consider that development of land in this 

area can be undertaken with appropriate levels of management 

to avoid any significant effects on groundwater quality and the 

CCC potable supply at Burnside.  

7.4 I consider the proposed MAIL site development which includes 

measures to manage stormwater quality, addresses the concerns 

raised by the submitters. 

8. CONCLUSION 

8.1 I consider that the proposed approach to manage stormwater on the 

site will provide a high level of treatment prior to the discharge to 

ground, reducing the potential for adverse effects on existing down-

gradient potable wells.   

8.2 Based on this approach I consider that the potential adverse effects on 

groundwater quality is no more than minor, and would not result in 

contaminant concentrations exceeding the Maximum Allowable Value 

provided in the Drinking Water Standards New Zealand 2005 (revised 

2008) extending beyond the site boundary. 

 

Stephen J Douglass 

2 August 2015 
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Attachment A – Groundwater Transition Zone 

 

 

Figure 1: Vertical hydraulic gradient (in the form of head difference) between the Springston 

and Riccarton Gravel deposits. Positive values indicate an upward hydraulic gradient. Source: 

Weeber, 2008. 
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Figure 2: Close up of vertical hydraulic gradient (in the form of head difference) between the 

Springston and Riccarton Gravel deposits. Positive values indicate an upward hydraulic 

gradient. Source: Weeber, 2008. 

  

MAIL Site 
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Attachment B – Treatment devices 
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Attachment C – Stormwater contaminant concentrations (CCC WWDG) 
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Attachment D - Groundwater Flow Calculation 

 

 

 

 


	1. INTRODUCTION
	1.1 My name is Stephen John Douglass. I am a Principal Hydrogeologist employed by GHD Limited.
	1.2 I have been employed at GHD since May 2015.  Prior to joining GHD I was a Principal Hydrogeologist for URS New Zealand (URS).  I worked for URS in Christchurch for a period of nine and a half years.  Between August 2004 and November 2005 I worked ...
	Qualifications and experience
	1.3 I hold a BSc (Environmental Science) and an MSc (Geography) from the University of Auckland, and a Graduate Diploma of Engineering in Hydrogeology and Groundwater Management from the University of Technology, Sydney Australia.
	1.4 I have undertaken numerous investigations that involve the evaluation of site activities effects on groundwater quality in Canterbury.
	1.5 I confirm that I have read and agreed to comply with Code of Conduct for Expert Witnesses (Environment Court Practice Note 2014).  This evidence is within my area of expertise except where I state that I am relying on facts or information provided...

	2. SCOPE OF EVIDENCE
	2.1 I prepared the Assessment of Effects on Groundwater report attached to the plan change request.  This evidence contains a summary of the findings of that report, but does not repeat the contents of the report in full.  The original report should b...
	2.2 My evidence will address:
	(a) The potential effects on groundwater quality from stormwater discharges; and
	(b) The potential effects on groundwater quality from onsite storage of human effluent.


	3. STORMWATER MANAGEMENT
	3.1 The proposed development of the MAIL site involves the collection, conveyance, and discharge of stormwater generated on the site to ground via a series of yet to be determined treatment systems/devices.
	3.2 The general approach to managing stormwater on the site is described in Mr Andy Hall's evidence as follows:
	(a) There is no formal City Council stormwater reticulation in the area to service this site.
	(b) Some preliminary geotechnical testing and investigations have been carried out on site and these show that the underlying soils are conducive to good soakage conditions. It is intended that stormwater will be infiltrated to ground. Roof water can ...
	(c) Roof water on individual properties will be dealt with on site up to the 1 in 10 year storm event as per the New Zealand Building Code. The balance of the individual properties and public roads will be dealt with in an integrated manner in a facil...
	(d) Flows from roofs exceeding the 1 in 10 year event and up to the 1 in 50 year will be included in the integrated facility. It is expected that the maximum building coverage will be 50%.
	(e) The natural fall of the site is towards the southeast, separating to two low points. One in the southernmost corner of the site and the other in the natural flow channel adjacent to Memorial Avenue.
	(f) The site can be earthworked to ensure that the majority of the potential development will fall to the southern corner of the site. A single large stormwater disposal facility will be constructed in this location. The smaller remaining northern cat...
	(g) The stormwater design will comply with the requirements of Christchurch City Council’s Standards and the applicable Regional Council Consent. Secondary flow paths will direct flows to the proposed road networks and onto the proposed stormwater dis...
	(h) Due to the sites proximity to the airport, it is important to ensure that standing water is avoided. Water left standing for a prolonged period will attract birdlife and this in turn elevates the risk of birdstrike with aircraft. For this reason t...
	(i) The storage areas will take the shape of basins and will be designed in association with soakage structures, to contain up to a 1 in 50 year event less soakage. The storage basins will be fitted with soakage facilities to ensure that water from th...
	(j) Should an event exceed the basin capacity, then the flows will be directed to safe overland flowpaths agreed in consultation with the Local Authorities. These flow paths will potentially be Memorial Avenue and Avonhead Road.
	(k) There is no suitable Council stormwater infrastructure available, so the development will need to either seek its own discharge consent, or alternatively, operational discharges could be covered under the Global Consent until the proposed CCC cons...
	(l) It is expected that CCC will be permitted discretion by ECAN to apply the Interim Global Consent to the MAIL site with the knowledge that the comprehensive consent is in process and that CCC have an operative Avon River Stormwater Management Plan.
	(m) Discharge of stormwater is currently governed by the operative Environment Canterbury Natural Resources Regional Plan (NRRP) and the proposed Land and Water Regional Plan (LWRP).  While both plans currently apply, it is likely that the LWRP will b...
	(n) It is expected that each eventual building within the proposed development will deal with its own consenting issues for roof stormwater disposal. It is expected that this discharge will be permitted under the LWRP.
	(o) There will also be a discharge consent required from Environment Canterbury for the stormwater runoff during construction. It is expected that the construction runoff will be dealt with on a small scale with each individual development stage or ea...

	3.3 The primary source of contaminants in the stormwater will likely be from vehicle movements on the site, which has the potential to generate suspended solids including metals (copper, zinc, and lead) and hydrocarbons from potential oil leaks.  Othe...
	3.4 The contaminants of concern associated with the proposed development of the MAIL site are different from the current land use, which is semi-rural – agricultural land.  The current landuse has the potential to discharge nutrients, microbes and vir...
	3.5 URS (2014) provided an overview of the potential removal efficiencies associated with various treatment approaches, which are summarised in Attachment D.  The likely treatment approaches detailed in the Engineering Design Report are represented in...
	3.6 The rapid infiltration area proposed to be located on the site is considered to be similar to the bio-retention device shown in Attachment D in terms of contaminant removal.
	3.7 Further attenuation of contaminants contained within the stormwater will occur as the water moves through the unsaturated zone, between the base of the discharge chamber and the water table.  The sand matrix will absorb metals and hydrocarbons, fu...
	3.8 The nearest CCC groundwater abstraction down hydraulic gradient from the proposed discharge(s) is the Burnside supply well network, which consists of four wells installed in the Riccarton Gravel aquifer.  These wells are located approximately 1,00...
	3.9 Based on the level of stormwater treatment available to developments such as MAIL, the development of the site is unlikely to result in a significant change in groundwater quality at the site boundary to the extent that it does not meet the drinki...
	3.10 I consider that monitoring of groundwater quality down-gradient of the rapid infiltration basin will assist in determining the effectiveness of the filtration of contaminants.  This approach has been adopted in numerous consents that have been ap...

	4. WASTEWATER MANAGEMENT
	4.1 The disposal of wastewater from the MAIL development is discussed in Mr Hall's evidence as follows:
	(a) The closest existing Council sewer network utilities, are located to the south of the site. A 300mm gravity sewer, is located in Avonhead Road.
	(b) The MAIL site has two existing domestic connections to this sewer.
	(c) Following analysis of the greater Christchurch sewage networks it appears that there is temporarily insufficient capacity in the network to meet this development's demand. This lack of capacity stems from the inadequate size in the Riccarton Inter...
	(d) We have adopted the CCC Infrastructure Design Standard (IDS) for the existing B2 zone to estimate flows from the site. We have considered the land uses in B2 zone and think that it is the best estimate for the zoning proposed given that this will ...
	(e) It has been agreed with Council that until the Upper Riccarton Interceptor Sewer and Avonhead Road Sewer upgrades are complete, the sewage discharge from the site should be restricted to a maximum flow of 0.5 L/s/ha. This amounts to approximately ...
	(f) The potential for storage of the sewer flows for release at night has been discussed with Council.
	(g) Council has confirmed that a large scale version of their acceptable solution for areas of wastewater constraint could be adopted here.  It would involve providing on-site storage for at least 24 hours average flow, pumping only at off peak times ...
	(h) All business development areas within this site can fully gravitate sewage to the existing Council sewage infrastructure, or to a common storage tank for attenuation.
	(i) All proposed works will be constructed in accordance with City Council and New Zealand Building Code standards.
	(j) While it is acknowledged that trade waste discharges may occur from a development of this nature, it is not possible to determine the exact type or quantity of discharge at this stage.
	(k) Trade waste discharge approvals will need to be obtained from Council, in relation to each specific activity, as part of the building consent application process and accordingly matters as to quality and quantity will be addressed at that time.

	4.2 The introduction of on-site storage in the form of tanks would require an assessment of the potential effects on the environment.  However, I consider that the risks to groundwater quality associated with the use of on-site storage of wastewater a...

	5. DESCRIPTION OF THE GROUNDWATER SYSTEM
	5.1 Section 2 of the Groundwater Assessment prepared by URS (2014) provides a detailed description of the regional and local groundwater system.  I have included some of the key aspects of the groundwater system in the following paragraphs which I con...
	5.2 The groundwater system in the vicinity of the MAIL site is characterised as being within a zone of transition, whereby the vertical hydraulic gradient is beginning to indicate an upward movement of water from the Riccarton Gravel aquifer into the ...
	5.3 A review of geological logs from nearby wells indicates that the demarcation between the shallow (water table) materials (i.e. the Springston formation) and the underlying Riccarton Gravel aquifer is difficult to discern.  This is important to rec...
	5.4 In some well logs there appears to be a layer of clay at or about 15-20 m bgl, which has been interpreted as low permeability material.  However, I have taken a conservative approach by considering that there is no difference between the water tab...
	5.5 The Riccarton Gravel aquifer in this general location is characterised as a highly permeable gravel aquifer, with reported transmissivity values in the order of 5,000-10,000 m2/day and above (based on hydraulic testing of the CCC supply wells at B...
	5.6 This rapid movement of water in the shallow aquifers means that high quality river water essentially buffers the effects of land use discharges to ground in the Christchurch area.  Monitoring of groundwater quality down-gradient of several former ...
	5.7 However, the key to managing groundwater quality from any site development is to use at source controls and treatment systems to reduce the contaminant concentrations prior to any discharge to ground. The assimilative capacity of the groundwater s...
	5.8 The MAIL proposal is based on adopting a series of controls and treatment devices/systems to remove contaminant load and minimise the ultimate discharge of contaminants to the groundwater system.  Examples of these measures are provided in URS (20...

	6. ASSESSMENT OF POTENTIAL EFFECTS ON GROUNDWATER
	6.1 I have considered the proposed level of onsite stormwater treatment proposed by MAIL when I have assessed the potential effects of the discharge of stormwater on groundwater quality.  In addition, I have relied upon the calculation of stormwater p...
	6.2 In general, the concentrations of contaminants from commercial and industrial areas in stormwater are below the relevant maximum allowable value or guideline value listed in the Drinking Water Standards, New Zealand.  With the implementation of on...
	6.3 I refer you to Attachment B which details the effectiveness of a range of stormwater treatment devices at removing contaminant loads, which was also presented in URS (2014).  It shows that the use of propriety devices, swales, and bioretention sto...
	6.4 Concentrations of metals, suspended sediment, and hydrocarbons within stormwater from the CCC WWGD (2008) are provided in Attachment C.  The table indicates that for commercial – industrial areas such as Wigram, Haymen Park, and the Translink Pond...
	Table 1 – Estimates of metal concentrations in stormwater
	6.5 Table 4-1 provided in URS (2014) did not specifically include estimates for lead removal for the various treatment options.  However, as lead is almost entirely in particulate form (ARC TP 237 indicates that lead is 98% in particulate form and 2% ...
	6.6 Table 2 below provides estimate of the stormwater metal concentrations following treatment. With the exception of the gross pollutant trap and the catch pit filter system devices, the post treatment metal concentrations are below the drinking wate...

	Table 2 – Estimate of mean event concentrations following treatment
	6.7 Concentrations of hydrocarbons discharged from commercial hardstand areas are typically very low, as the contaminants are typically limited to those arising infrequent and limited oil and / or   transmission fluid leaks, and exhaust emissions from...
	6.8 Table 6-3, Chapter 6, WWDG provides an estimate for hydrocarbon concentrations in urban stormwater.  A concentration of 0.5 mg/L is considered as a typical or mean concentration.  Using the treatment efficiencies for various devices, the hydrocarb...
	6.9 Representative concentrations of benzene and benzo(a)pyrene, which are considered to be carcinogenic substances and have MAV specified in the NZDWS, are not provided for in the CCC WWDG.  However, studies that have sampled stormwater for PAH  and ...
	6.10 In a 2012 presentation to the Christchurch – West Melton Zone Committee by Carl Hansen (Environment Canterbury groundwater quality scientist) it was noted that hydrocarbon concentrations and heavy metal concentrations in Christchurch groundwater ...
	6.11 Following the discharge of stormwater to ground, any contaminants that remain within the stormwater will be further reduced in concentrations as it moves through the unsaturated zone. Through this zone contaminants will absorb to fine grained sed...
	6.12 I have estimated the groundwater flow beneath the site based on a simple Darcy flow calculation, which indicates that the average annual stormwater discharge from the site is likely to be less than 15% of the total average annual groundwater flow...
	6.13 Based on the level of proposed stormwater treatment and the nature of the groundwater system beneath the MAIL site, I consider that any potential adverse effects on groundwater quality associated with stormwater discharge to ground will be neglig...
	6.14 I also note that the proposed stormwater management approach is consistent with the management of stormwater adopted by neighbouring developments that have already been consented (i.e. CIAL, NZTA, etc).  During the consenting of these activities ...
	6.15 For the potential onsite storage and subsequent disposal of wastewater to the CCC network, I consider that the proposed management approach as set out in DLS (2014) addresses the risk to groundwater quality as it excludes any onsite disposal of t...


	7. SUBMISSIONS
	7.1 I have reviewed submissions that commented on the potential for the proposed development to have an adverse effect on groundwater quality.
	7.2 The submissions in general refer to a potential for a reduction in water quality associated with the proposed use of the land and stormwater discharges.  However, I consider that there were no specific objections raised with regard to the stormwat...
	7.3 Of note:
	(a) Paragraphs 28 and 29 of the Avonhead Community Group’s submission states that they oppose the development of the NW of the MAIL site as it may compromise groundwater quality and that it is impossible to develop the land without jeopardising the qu...
	(b) CERA notes that the MAIL proposal does not provide any protection of the unconfined aquifer. Paragraph 12.1 of the CERA submission correctly identifies that the MAIL site is located within the Christchurch – West Melton groundwater allocation zone...
	(c) The Canterbury District Health Board (CDHB) states that the MAIL proposal does not provide any specific treatment devices to be used.  This is correct in part.  The Infrastructure Engineer Report describes the use of swales, rapid infiltration bas...
	(d) J and S Murtha, S Murtha, and S Hinton and M Manning provide similar submissions. They all raise concerns regarding the sensitivity of the aquifers in the area and that the aquifers are too important to risk with potential pollution from the MAIL ...

	7.4 I consider the proposed MAIL site development which includes measures to manage stormwater quality, addresses the concerns raised by the submitters.

	8. CONCLUSION
	8.1 I consider that the proposed approach to manage stormwater on the site will provide a high level of treatment prior to the discharge to ground, reducing the potential for adverse effects on existing down-gradient potable wells.
	8.2 Based on this approach I consider that the potential adverse effects on groundwater quality is no more than minor, and would not result in contaminant concentrations exceeding the Maximum Allowable Value provided in the Drinking Water Standards Ne...
	Stephen J Douglass
	2 August 2015
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