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1. INTRODUCTION 

 

1.1 My full name is Helen Katherine Rutter.  My experience and qualifications are 

set out in paragraph 1.2 of my evidence in chief dated 15 October 2015.  

 

1.2 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.  

 

2. SCOPE  

 

2.1 My rebuttal evidence is provided in response to the statement of evidence in 

chief filed by Stephen John Douglass dated 29 October 2015.  In particular, it 

responds to the following issues raised in Mr Douglass's evidence: 

 

(a) to his description of the groundwater system and likely risk of 

contamination from land use activities;  

 

(b) difficulties in monitoring for contamination; 

 

(c) the depth of groundwater in the Templeton Golf Course site, and the 

uncertainties associated with determining depth to groundwater; and 

 

(d) the protection to groundwater offered by the 1m Buffer Rule. 

 

3. ISSUES 

 

Likely Risk of Contamination from Landuse Activities 

 

3.1 Christchurch City public water supply is sourced directly from the aquifers 

underlying the city, with no treatment. The financial and social costs, if this 

aquifer system were to become contaminated, would be huge. Land use 

activities undertaken within the recharge zone have the potential to affect 

water quality within the aquifer system. 
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3.2 In my view, Mr Douglass in his evidence understates the potential risk of 

contamination of the groundwater system from land use activities, particularly 

given the very rare situation that Christchurch is in, in that it provides untreated 

groundwater to its citizens. 

 

3.3 In general (that is, outside of this particular evidence), there often appears to 

be a misconception that groundwater under Christchurch is sourced from the 

Waimakariri River, and hence there is little risk to the Christchurch water 

supply.  

 

3.4 In Paragraph 20 of his evidence Mr Douglass states that: 

 

 “Groundwater moves rapidly through the gravel lenses and is likely recharged 

predominately 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 m
3
/s”.  

 

3.5 This statement ignores land surface recharge on the land within the 

Christchurch-West Melton zone. Recharge to the city’s aquifers is a 

combination of river recharge, and land surface recharge. There is nothing to 

prevent contamination from the land surface across most of the zone, as the 

shallow aquifer is unconfined from the edge of the confining layer towards the 

west of the city. It is indisputable that wells, especially from approximately 

south of the airport, are impacted by nutrients. This shows that there are 

existing land use impacts on water quality, and that a proportion of the water 

recharging the aquifer system is derived from land surface recharge. 

 

3.6 In Paragraph 21 Mr Douglass states that “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 (Hansen, 2012; Hayward, 2002; Callander, 

2006)”.  

 

3.7 In my opinion, Hayward (2002) and Hansen (2012) did not conclude that this is 

the case. Hayward presented several instances where groundwater 
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contamination had occurred associated with old landfills or cleanfills. He stated 

that “The influence of land use activities on groundwater quality was apparent 

in some areas. In particular, the legacy of old landfills and some industrial 

activities have resulted in poor quality of parts of the groundwater system. The 

areas affected tended to occur where groundwater was more vulnerable such 

as the unconfined groundwater in the southern part of the study area where 

recharge is predominately rainfall-derived infiltration”
1
. 

 

3.8 He also stated that “small amount of data were excluded from this dataset; this 

included data … or data for wells abstracting from Christchurch formation 

lithology. Christchurch formation wells are mostly less than 5 m deep, and are 

only used for site-specific monitoring purposes such as leachate monitoring of 

landfills. They are not considered representative of the general groundwater 

resource
1
.” I interpret this to mean that there may be other instances of 

groundwater contamination that have not been included in the report as they 

are representative of a particular contamination incident, rather than general 

groundwater quality. If this is the case, the incidents reported below may not 

be isolated. 

 

3.9 Examples of contamination (quoted directly from the report
1
) include: 

 

(a) Groundwater from one well,  M36/3085, located in the Wigram area 

showed very high concentrations of all the major ions with chloride 

concentrations of up to 190 mg/L (Figure 3.12). The nitrate-nitrogen 

concentrations in groundwater from this well were low, but ammonia-

nitrogen concentrations up to 32 mg/L had been found. Leachate 

from a closed landfill immediately upgradient of this well is the likely 

source of the contamination of this groundwater. 

(b) Cadmium at a concentration above the MAV has been detected in an 

Aquifer 1 well (M36/3087) located at the confining boundary margin in 

Wigram (Table 3.5). The well was located close to a closed landfill, 

which is the most likely source of the cadmium. 

(c) Very high iron and manganese concentrations in groundwater may 

also be associated with discharges from landfills or cleanfills. For 

example, groundwater from some wells in the Wigram area 

                                                   
1
 Hayward, 2002. Christchurch-West Melton Groundwater Quality: A review of groundwater quality 

monitoring data from January 1986 to March 2002. Environment Canterbury Technical Report 
U02/47. 
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downgradient of a closed landfill exhibits high concentrations of iron 

and manganese. 

(d) Groundwater with hardness values above the aesthetic guideline 

value occurred in three areas of Christchurch. In the Wigram area it is 

likely that the elevated hardness results from leachate from old 

closed landfills and current or closed cleanfills (landfills which only 

accept inert material). 

(e) Groundwater from one Springston aquifer well and five Aquifer 1 

wells contained concentrations of ammonia-nitrogen above the 

guideline value of 1.3 mg/L (Table 3.6). Four of the wells are located 

adjacent to, or downgradient of, disused landfills or cleanfills. 

Ammonia-nitrogen concentrations as high as 32 mg/L have been 

found in shallow groundwater immediately downgradient of an old 

landfill”. 

 

3.10 Whilst I accept that most of these are older, uncontrolled landfill issues, 

Hayward also mentions clean fills, and it is not correct to say that there is no 

significant groundwater contamination associated with these features.  

 

3.11 Hansen (2012)
2
 mentions chemical contaminants, including ones that may 

have originated from old landfills, but does not go into possible sources or 

extent of contamination in any detail. 

 

3.12 In Paragraph 73 Mr Douglass does not agree with paragraphs 6.2 and 6.3 of 

my evidence in chief, in that there will be a rapid access to groundwater as a 

result of quarrying, as many well logs show evidence of fine material within the 

matrix. In my evidence, I was considering the change in the potential 

contaminant pathway between the native sediments and introduced fill, rather 

than the properties of the native sediment. I do agree that the fine-grained 

material in the natural sediment will provide for retardation of transport of any 

contaminant. However, if it is removed and replaced with fill, there is not the 

same protection. 

 

                                                   
2
 Hansen, C 2012. Groundwater quality, Christchurch-West Melton Zone. Attachment 1 to Clause 8, 

Christchurch-West Melton Zone Committee Meeting Agenda, 27 September 2012.  
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Difficulties with Monitoring for contamination 

 

3.13 A second issue is the fact that most of the groundwater moves through well 

defined open framework gravel lenses. In our joint witness statement, we 

agreed that monitoring may not detect contamination. “Dr Rutter was 

concerned that groundwater monitoring may not pick up contaminant plumes 

due to preferential pathways in old river channels where velocities are high 

and contaminants are transported long distances.  Mr Douglass agreed these 

channels do exist but the flows in them offer large dilution.  Mr Potts 

commented that the monitoring is really just a check and the driver for allowing 

consent would be robust management and operational plans that limit potential 

for effects”
3
. 

 

3.14 Pang et al (1998) carried out tracer testing at Burnham to assess flow 

pathways through the gravels. They showed that only 5 to 8 wells (depending 

on the experiment), out of 20 shallow wells down-gradient of the injection 

point, picked up a significant amount of tracer. The wells were screened over 6 

metres and some wells showed that tracer moved through discrete vertical 

intervals as well: that is the tracer could be picked up at a shallow level, but 

not at a deep level in the same well, or vice versa. I still consider that this is a 

very important point. The absence of contamination in monitoring wells (from 

point sources) does not exclude the possibility that there is contamination.   

 

3.15 Accordingly, I remain of the view that land use activities in the groundwater 

protection zone need to be appropriately managed to protect against 

protection of groundwater from contamination and that the 1m buffer rule 

(discussed in my evidence) contributes to achieving this. 

 

The Depth to Groundwater in the Templeton Golf Course 

 

3.16 In Paragraphs 28 through to 34, Mr Douglass describes his approach to 

determining the depth to groundwater in the area around the Templeton Golf 

Course.  

 

3.17 I note that the highest groundwater level interpreted for both wells appears to 

be incorrect. From the ECan database (may be accessed through the Wellcard 

Tool: http://ecan.govt.nz/services/online-services/tools-calculators/Pages/well-

                                                   
3
 Joint Witness Statement – Potts, Douglass and Rutter. 
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card.aspx), I interpret that the highest groundwater level (in terms of depth to 

water) for M35/1110 was 12.36m below ground level (rather than 17.09 to 

18.29m bgl as stated in the evidence), and for M35/1079 was 12.74m bgl 

(rather than 13.9m bgl). This illustrates some of the uncertainties than can 

arise from attempting to determine a high groundwater level, and it follows that 

a conservative approach should be taken – in particular, in contexts such as 

this, when drafting plan provisions. 

 

3.18 The significance of this is that interpreting depth to groundwater beneath a 

quarry site may be subjective, and/or prone to error, and the additional 

protection added by having another set of eyes assess the data cannot be 

under-stated. 

 

The Protection offered by the 1m Buffer Rule 

 

3.19 In Paragraph 54, when referring to post-rehabilitation land use, Mr Douglass 

states that having shallow depth to groundwater would be no different  to other 

parts of the regions where land use activities occur over a shallow water table, 

where there is a higher potential to affect groundwater quality. While I agree 

that there are some areas with a shallow water table, these are not generally 

within the groundwater protection zone for the city and, in my view, this 

reasoning does not provide justification to amend the provisions in a way 

which increases the vulnerability of areas that are within the recharge area for 

the city.  

 

3.20 In Paragraphs 50 and 55, Mr Douglass states that the risk to ground water 

from cleanfill is low as long as guidelines are followed. In paragraph 55 he 

considers that “provided the filling of excavations occurs in accordance with 

MfE guidelines and an appropriate amount of fill is returned, the risks to 

groundwater water quality is low”.  

 

3.21 This is potentially the crux of the matter. The main risk to groundwater is with 

the fill that is used, and how well it is controlled. If it is actual clean fill, then the 

risks to groundwater are low. However guidelines have no legal standing, and 

the guidelines do not call for testing except in specific circumstances, so it is 

possible that “clean fill” may contain material that could contain leachable 

material.  If leachable material is in direct contact with groundwater due to 

groundwater rising into the fill material, then there is a much greater 
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opportunity for contamination, than if the fill remains above groundwater. 

Accordingly, I remain of the view that any approach that limits the likelihood of 

fill being inundated, including as a result of the 1 m buffer rule, is appropriate. 

 

Alternative definitions of the maximum groundwater level vs seasonal high 

water table 

 

3.22 In Paragraph 64 Mr Douglass notes that “the LWRP definition of seasonal high 

water table states:  

 

“means, at the time the activity is established, the highest elevation 

that the water table has reached between the months of June and 

August inclusive.” 

 

3.23 In Paragraph 64 Mr Douglass considers that “for most instances the highest 

groundwater level is likely to correspond to the recharge event that occurred in 

July – August 1978”.   

 

3.24 The previous definition, as given in the NRRP was that the maximum recorded 

groundwater level was the highest historical groundwater level, irrespective of 

season. Mr Potts discusses the definitions in Section 5 of his evidence in 

Chief. 

 

3.25 I attended mediation on 5 October 2015, during which the definition of highest 

groundwater level was discussed.  While I had only just become involved in 

the Christchurch Replacement District Plan hearing and had not been aware of 

the change to Environment Canterbury's (ECan) definition of the highest 

groundwater table. After the meeting, I carried out further research, and this 

suggested that the new ECan definition of seasonal high water table would not 

afford groundwater the same degree of protection as the previous definition of 

maximum groundwater level. I raised this in Section 7 of my Evidence in Chief. 

 

3.26 I carried out a very brief analysis of maximum groundwater levels for 54 

shallow wells (less than 30 m deep) that had more than 30 water level 

readings in the area to the west of Christchurch. 34 out of 54 wells had a 

maximum groundwater level reading that was outside of the July to August 

period. Based on this I consider that using this time interval will result in under-

interpretation of the highest groundwater level, and the revised ECan definition 
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(of seasonal highest groundwater level) will not provide the same  degree of 

protection to groundwater that the previous definition (of highest groundwater 

level) did. 

 

4. CONCLUSION 

 

4.1 In conclusion, I consider that:  

 

(a) The Christchurch City water supply is of high quality and can be 

pumped directly into supply. Maintaining this groundwater resource is 

critical.  

 

(b) Activities in the recharge area have the potential to affect 

groundwater quality. This is exemplified by the fact that shallower 

wells, and those south of the airport have evidence of impacts from 

agriculture, and reports, such as Hayward (2002) have identified 

locations that have been affected by quarrying and clean fill activities. 

 

4.2 Both Mr Douglass and I agree that flow occurs through high permeability 

channels. Mr Douglass considers that flow in these channels also allows for 

rapid dilution of contaminants.  

 

4.3 I also highlighted the fact that, due to these high permeability channels being 

responsible for the majority of the flow, it is difficult to be confident about 

monitoring to identify point source contamination, as ‘down gradient’ wells may 

not intercept the particular channel that a contaminant is being transported 

through.  

 

4.4 In the case of the Templeton Golf Club, Mr Douglass and I disagree about the 

highest groundwater level in M35/1110 and M35/1079. This illustrates some of 

the uncertainties with regards to defining a high groundwater level, and in my 

opinion, reinforces the need to have the assessment of highest groundwater 

level reviewed by more than one body.  

 

4.5 I consider that the revised definition of ‘seasonal high water table’ does not 

offer the same degree of protection to shallow groundwater that the previous 

‘maximum groundwater level’ did. 
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4.6 With regards to rehabilitation and future use of quarry sites, Mr Douglass 

states that there are many parts of Canterbury where there is limited thickness 

of the unsaturated zone, While this may be correct, in my view it would not 

provide justification to amend the provisions in a way which increases the 

vulnerability of areas that are within the recharge area for the city. 

 

 

 

 

Helen Rutter 

6 November 2015 

 

 

 

 


